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n?lufiueitn'iriGnr:fi t-s (nrnfi 1 2 -1 4 -i ua: or f rilrrr:i#rirlud't,:qqrrd,r lorolutl zs:o
d-^.^-^.4-^- i-r3--- j r o ;- .i cr l,,orr3 t u?l:vauan 25 crru. ilil:illaln?.l tl.t l!4il (Rr11r'r t r iuoif,rrr-roiltr.ltuas'[il]#rirrvirri'u 95.3 96.3
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I
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Myers, J.M' and S'J. Locascio. 1972. Effrciency of irrigation methods for strawberries. Florida

State Hort. Soc. 85 : ll4-ll7
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rl?rurarn:rrudulu6uiorlnurniorSene'.rrududru'[r,hlr (Electrical resistance

instruments) fi:vd'r:dn 25 ryr. luu zsze (N)
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n r: r{ ruu ? nd 3 :Jirrar n:rrudu lun'u in la arnioriaa.rrird*b{fl rfi :yriudn zs ryru.

luiJ zszt (y,)
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96.9 U-4 85-2 98-l 91.8 v7-t 96-9 96-5 96.4 g3.2 75.6 76.2

95-6 95.5 95.7 95.5 94.5 96-0 95.5 96.3 g5.g g4.4 75.4 87.r

94.7 952 93-2 93,8 96.4 962 96.7 g7.O 96.8 93.3 60.1 88.9

98.0 73-9 80.4 86.8 95.1 73.0 96.5 g7.s 96.9 91.3 ls.O 89.9

85.0 87 -6 90.9 92.5 96.4 72-3 96.4 96.5 96.4 88.9 61.7 74.8
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95.6 90.9 91.1 95.1 96.2 73.r 96.9 97.4 97.6 96.0 81.5 g4.2

95.3 95-6 95.4 91.3 95.5 72.2 96.0 96.4 g7.3 9r.8 86.7 g2.8

95.2 95.0 88.1 77.8 84.6 56.7 96.6 96.0 g6.s 94.6 67.0 63.2

85'6 94.3 86.5 93.0 89.4 72.3 96.4 96.3 g7.3 90.8 7s.2 74.1

d'

el l t l {,{u ? n ii 4 :J?ru rat n : tru fiu lu 6u in Iq urndo{in n :rru#ud:u lv,htrid :yryrL dR s0 eril.

luiJ zstt (y,)

?nR15

ilfi. un. [ut,. fin. Lru. fln. nu. 9tfi. f fi.
ITRAU[r.l't

ra .i -lilaof]0?afl,l
I

1Uilyil:1?

n:vuondumr

Eilnuffi1

fiflrloerrurorf;n
t

tiifiun

:ir:n

unarmn+hih?rir

u ro yJ
ltJ tl{u1

90.7 98.r 96.2 78.1 9s.0 s7.t 97.3 g7.2 9s.0 g4.o 95.5 9s.0

94.9 96.4 77-t 9s.9 sz.s 97.3 s7.3 g7.5 97.3 g2.4 81.6 75.g

97.5 97.2 97.2 96.5 g7-4 96.0 96.9 g7.5 g7.3 96.6 96.2 gs.t

95.3 96.8 87-3 91.5 95.0 72.7 7g.O 96.0 97.2 95.3 8g.7 73.5

95'l 94.6 90.8 vz-O 95.s 9s.3 9s.r 91.5 88.1 g4.t 67.4 67.2

92-8 95.9 95.5 9s.3 !)6.0 722 96.2 s6.6 96.3 95.6 76.1 93.9

87.s 91.0 96.0 94.2 96.0 73.2 g7.O 97.g . g7.3 g7.O s4.3 90.0

96.5 96-6 89.1 92.0 73.9 81.9 89.9 80.7 90.8 85.3 87.s s2.s

86.7 78.5 93.8 90.0 94.3 7t.g 96.0 96.4 s6.2 95.5 74.5 70.s

95.0 96.2 92.1 81.6 93.8 72.2 96.9 96.3 96.8 g3.4 83.2 7g.O
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a r : r.: p{u? nd 5 :J?rurar n at ru du lu o^u in ln u tnio.: ie n a rr, #u d: u b'hfl rfi : v d'l drl 25 eril.

luu zs:s (x)

?f fl'l:
4

to0u

nT{.ufl.!fr. tJfi. [uu. ?In, UU. nu.flfi.fln. fln. ilu. Ifi.

.6 76.2

.4 87.1

r.1 88.9

;.0 89.9

.7 74.8

t.2 91.4

r.5 94.2

5.1 92.8

7.0 63.2

9.2 74.1

rtilOUtf.l'l

ra "! o
,ila8n0?ad'l

9J

t01Jg11:1?

't;u0nflulr{l

r!autH-l
d

Ef tlouljulorafl

LIilBA

:'t:f
9

h ro , o

--1ArtH]+ ttJ t?tUt

I !a , o

":J .11u1

92.0 86.5 92.7

94.7 93.9 83.6

93.5 88.7 81.6

84.5 83.9 75.8

77 "t 79.4 89.5

92.6 92.5 74.8

89.5 90.8 90.7

92.5 94.7 92.5

61.8 60.4 76.7

69.8 65.4 1t.t

93.0 95.8

87.3 92.9

89.8 95,5

95.0 95.0

76.8 94.6

79.3 91.8

87.9 90.5

90.0 91.3

92.9 93.8

76.8 94.0

98.2 95.1

93.9 95.1

94.2 94.9

89.6 93.',1

93.3 96.0

92.7 95.9

89.5 94.1

92.7 94.8

93.6 93.7

91.3 95.9

92.8 94.5

95.4 95.3

94.7 93.3

96.7 95.6

95.6 95.7

92.6 92.3

90.9 88.0

95.3 93.9

95.8 9',7.0

97.1 96.7

93.5 67.s 68.0

95.0 7s.0 75.8

93.5 90.2 83.7

95.0 80.0 84.1

95.0 82.2 77.8

92.5 83.2 73.3

TZ.s 76.6 73.0

93.5 86.7 73.7

92.5 88.0 73.6

96.s 79.0 69.0

il? ru r ar n : t ru du 1 u 6 u ior I er u rn io.t in n : r ru du de u 1 Y,l fl r fi : v d'l 6 n 5 0 cril.

luijzs:s (x)

?tnt:
4

loou

fln.fln.!fi.tlU. nil. iln. lilu. l\fl. lJU. nu. grfi. ilu.

95.5 95.0

81.6 75.9

96.2 95.1

89.7 73.5

6i.4 67.2

'16.1 93.9

94.3 90.0

87.5 92.5

'74.5 70.5

83.2 79.0

;-:3LtrlHl

a Jo
lOBrl0?6d.l

,t
lEi',3il:1?

";lI0nautr.rl

n:fut tl
-!d{.8B81UlnlAn

:.-'q8fi

:l:ff
,

I 'q 1, o

*=frU[l{l- lU l14U'l

I qt.: iliur

89.1 81.4

84.9 93.s

9s.6 94.3

79.7 85.8

69.0 70.8

93.7 88.1

93.2 88.9

93.s 88.3

69.1 67.6

75.6 72.2

89.4 73.5

67.6 92.7

81.1 92J

81.4 ',73.3

92.0 74.5

75.7 74.8

97.1 94.2

92.1 90.9

74.0 80.4

73.3 74.3

96.0 95.1 95.3

88.2 92.7 95.7

92.6 9s.1 95.5

95.0 92.A 95.8

95.0 93.6 95.s

92.4 89.8 96.0

91.3 93.6 98.2

96.7 91.4 97.3

95.7 94.8 96.3

9s.5 92.6 93.2

97 .9 95.5 91.5

96.1 96.2 95.0

95.3 95.2 93.s

96.2 9s.8 95.0

95.9 95.4 95.0

94.3 93.3 93.5

95.3 95.4 91.5

96.6 96.9 97.5

96.6 9s.7 96.s

96.7 96.s 93.5

85.9 71.4

82.4 76.9

88.2 80.5

87.5 78.1

82.8 75.2

91.5 68.3

88.8 82.0

96.5 949

88.4 78.2

75.4 71.6



ell:1.1P'|il?nd 7 :JirurornrrruduluGuinlrrarnia{innarruiud:oh{flrfi:crirdn 25 lril.

luiJzszs (N)

?tfl't: {
tnou

iln. TTfI. ut,. fn.ilfl.

llnailt,.t'l
ra "i ^lilaon0?ad{

I
lUUyy{r'1?

n:suon6urm

quflulfl1
drd
finr{ouflu10ran

I

drrun

f,l:n
unalrnri*hi1#lir
u 'o vJ
llt I1.ru1

92.7 94.t

91.5 90.6

93.4 95.0

93.8 89.6

95.0 94.9

91.6 92.4

92.3 93.6

94.0 95.4

92.0 90.2

93.3 92.7

94.3 94.4

94.5 94.5

94.7 93.8

94.7 94.5

95.1 95.3

94.2 93.9

94.0 94.8

94.9 94.6

93.5 94.3

95.1 93.8

94.1 93.3

94.0 93.3

95.2 95.5

94.7 94.0

95.3 96.7

94.0 93.0

94.6 94.s

95.8 95.6

95.0 95.3

95.1 94.3

93.2

94.5

93.9

93.9

94.9

93.1

94.5

95.0

94.4

88.8

93.4

93.3

9s.2.

9l.s

95.8

92.8

93.r

95.5

94.1

91.4

77.1

75.1

83.9

87.3

77.5

72.0

8s.3

83.5

78.8

71.7

93.3

94.4

94.7

93.8

95.1

93.8

94.4

95.4

94.5

94.7

gr1:1{,{u?nfi 8 rjirutarn:irufiu1u6u5nInarndo{inn:rrududanh,hflrid:vdlf;R 50 6ril.

luiJzszg (w)

?5n1t A
rfi0lt

rfl.fln.un.iln. IUU. UU.

rlRoulfl't
14 J^

lila0nCI?ad{
I

1UUuilr1?
A

flItuoR9tl{tr't'l

Eilnut,.t1
drdqofl0utu'lflraR

I

drfiuo

:ir:n

unaunr*'hil#rir
u rayJ
tu tilil1

93.2 94.9

90.7 89.8

93.9 94.0

95.0 91.2

93.9 93.2

92.7 90.6

93.3 93.4

93.5 95.0

94.2 84.8

94.5 92.6

94.3 94.6 94.9

94.3 }t.s 98.8

94.3 90.3 93.9

82.0 94.4 94.3

9s.0 96A 95.7

92.3 93.s 87.7

94.1 93.9 yt.4

95.0 95.3 95.3

94.2 95.3 95.0

94.8 94.4 94.5

93.2 93.9

95.4 9s.6

94.6 94.2

94.5 94.0

9s.6 96.2

93-8 94.4

9r.0 95.3

95.0 94.7

95.5 94.1

94.7 9s.3

94.5

96.0

95.3

93.0

96.5

95.6

95.3

95.3

92.5

95.5

94.2

94.6

94.4

90.0

95.9

94.3

94.6

94.2

89.7

94.8

88.3

60.0

89.7

90.1

85.1

84.1

91.4

84.4

78.1

77.8
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irtt Fril ? nfi I il?ru r at n e r ru du lu 6u in ln arndo { in n : r ru #u 6'e u h,h{ r (Electical resistance

instruments) fi:yd'ua'n 25 cril. luiJ zsla V")

?rfl1:

L tn.

A
t9r0u

9tft.RU.

dtd
lfitloululntaR

IRAUHl
ta Jo

EIAAfl0?Ad.l

I
lEl]il:1?
rn:uonaurrur.

?rnuHl

u ,q Yimiltfll+ nJ ll,tu]
r-ri
Ertlru'r

,
uilun

ul,n

I 77.1

3 75.1

2. 83.9

5 87.3

8 77.5

t 72.0

.l 8s.3

5 83.5

h 78.8

!+ 71.7

92.t

94.t

95.7

95.1

95.s

96.6

94.3

93.9

95.3

95.4

96.2

94.6

95.1

95.1

95.4

94.4

95.8

94.9

96.3

96.6

93.3

88.5

92.6

95.7

93.3

90.1

96.3

94.8

93.4

94.2

96.0

97.5

97.5

97.8

97.t

94.3

96.6

96.0

83.5

96.7

88.2

94.2

98.0

97.9

93.8

93.2

96.2

93.0

93.3

81.2

h

rrxrru?nfi 2 :J?rurarnarrufiuluduinlnornio'risrn'rrrudud:utvlflrii:vdufin so ryru.

tutlzs:o (x)

4
tfi01l

in.v{u.nn.flu.dn.b. sn.

i: 88.3

t6 60.0

i.+ 8e.7

If0 90.r

b.g 8s.1

l: 84.1

lr.o 91.4

t2 84.4

b.t 78.1

8.8 77.8

nul'l'l
&nd, fia.:

JFErrll
suon6umr

lrl$'t1
Adoorurnrfin
,
arn]oa

fra
rrrnnr+hi1#rir

tI#rir

96.5

88.4

94.4

97.4

96.1

96.9

96.3

96.6

97.2

97.9

96.9

96.3

97.8

97.2

95.6

96.2

96.3

95.6

97.7

97.1

94.7

92.9

97.6

96.4

96.r

93.r

96.7

95.4

95.7

96.0

94.3

95.6

96.7

96.8

97.t

9s.2

97.1

94.t

96.5

96.2

93.5

85.0

96.9

96.4

79.0

97.4

97.5

95.8

94.8

95.6



el1t1{''|il?nd 3 ilirulorn:trudulu6uinlnurniorifln:ru#ud':u1v,hhfi:yriudR 
25 iril.

luiJ zsst (w)

?fn1: 4
lo0u

nn.IJU.R11.lJfl. un. lilCI. iln. dn. frfr.
rlRautr,tl

ra .i ^lila0n0?afl.:
9l

lUUey{:1?

ntguofla'urr.ll

qiloulr.t'l

fioElouruinrHn
I

druoo

fr:n
unaurnn*hi1#rir

u'qv!
Iu tilul

85.2 98.1

95.7 95.s

93.2 93.8

80.4 86.8

90.9 92.5

96.3 94.7

91.1 95.1

95.4 91.3

88.1 77.8

86.5 93.0

91.8 97.1

94.5 96.0

96.4 96.2

95.1 73.0

96.4 72.3

95.8 70.0

96.2 73.1

95.5 72.2

84.6 56.7

89.4 72.3

96.9

95.6

94.7

98.0

85.0

98.9

95.6

9s.3

9s.2

85.6

84.4

95.5

95.2

73.9

87.6

94.3

90.9

95.6

95.0

94.3

96,9

95.5

96.7

96.5

96.4

96.2

96.9

96.0

96.6

96.4

96.s

96.3

97.0

97.s

96.5

93.7

97.4

96.4

96.0

96.3

96.4

95.9

96.8

96.9

96.4

96.1

97.6

97.3

96.9

97.3

93.2

94.4

93.3

91.3

88.9

94.5

96.0

91.8

94.6

90.8

7s.6

75.4

60.1

75.0

61.7

62.2

8 t.5

86.7

67.0

79.2

76.2

87.1

88.9

89.9

74.8

91.4

94.2

92.8

63.2

74.1

s!r:r{ffu?nd 4 il?rurorn:rrudulu6uiflInurnio,rien:rru#uri.rulv,hflrfi:yd,udR 
50 lril.

luil zszt (wt

?frR1: 4
lfr0u

IJU. dfi. nu.
R1{.iln. uft. tuu. iln. tn.?IB.9lft.

Itflaulr.l'l

rd "i ^lua0fl0?arY.:

I

1UUyil51?

ntgiloRft'ulfl'r

ojrurr'umr

fropJoorurnrf;n
I

u1?tuo

:i'r:Fr

unaumrr*hi1#rir

u 'cvJnJ tl.ru]

90.7

94.9

97.5

95.3

95. r

92.8

87.s

96.5

86.7

95.0

98.1

96.4

97.2

96.8

94.6

95.9

91.0

96.6

78.5

96.2

96.2

77.1

97.2

87.3

90.8

95.5

96.0

89.1

93.8

92.1

78.1

95.9

96.s

91.5

92.0

95.3

94.2

92.0

90.0

81.6

95.0

92.9

97.4

95.0

95.5

96.0

96.0

73.9

94.3

93.8

97.t

97.3

96.0

'72.7

95.3

72.2

73.2

81.9

71.9

72.2

97.3

97 _3

96.9

79.0

95.r

96.2

97.0

89.9

96.0

96.9

97.2

97.5

97.5

96.0

91.5

96.6

97.9

80.7

96.4

96.3

95.0

97.3

97.3

97.2

88.1

96.3

97.3

90.8

96.2

96.8

94.0

92.4

96.6

95.3

94.1

9s.6

97.0

85.3

95.5

93.4

95.5

81.6

96.2

89.7

67.4

76.1

94.3

87.5

74.s

83.2

95.0

75.9

95.1

73.5

67.2

93.9

90.0

92.s

70.s

79.0

,:

f

t
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U, qrirwiu?nd s :Jirurarn:rilduluGuierlournfo.:ieror',u#ud,ulvh1rfi:vd'rdn zs ryru.

tufl zs:a (x)

?nn1:
4

Ioou

fifi.118.nu.dn.flfr.lJU.iln.nn.}tu. iln. tilu. ilfl,

75.6 76.2

i5.4 87.1

60.1 88.9

?5.0 89.9

61.7 74.8

62.2 91.4

81.5 94.2

86.7 92.8

67.0 63.2

;9.2 74.1

,.--0ulfl1

a Jo
: i0nit?ad{

I
15U:115lX

'::r0noutr.tl

q:-au!r^{1

d
rfrr.l0uilu10tafl

"- t'ti uff

i::a
9

.'errnr+hil#rir
I l ro
,L.HUt

92.0 86.5

94.7 93.9

93.5 88.7

84.5 83.9

77.1 79.4

92.5 92.s

89.5 90.8

92.5 94.7

6r.8 60.4

69.8 65.4

92.7 93.0 95.8

83.6 87.3 92.9

81.6 89.8 95.5

75.8 95.0 95.0

89.5 76.8 94.6

74.8 79.3 91.8

90.7 87.9 90.5

92.5 90.0 91.3

76.7 92.9 93.8

71.1 76.8 94.0

98.2 95.1

93.9 95.1

94.2 94.9

89.6 93.7

93.3 96.0

92.7 95.9

89.5 94.1

92.7 94.8

93.6 93.7

91.3 9s.9

92.8 94.s 93.5

9s.4 95.3 95.0

94.',t 93.3 93.5

96.7 95.6 95.0

95.6 95.7 95.0

92.6 92.3 92.5

90.9 88.0 72.5

95.3 93.9 93.s

95.8 97.0 92.5

97.1 96.7 96.5

67.5 68.0

7s.0 75.8

90.2 83.7

80.0 84.r

82.2 77.8

83.2 73.3

76.6 73.0

86.7 73.7

88.0 73,6

79.0 69.0

tlJ ,-r-.nrrnd 6 :J?rurarn:trdu1u6u{flJprotniosiernrlududruh',htrfi:v6'udn so mr.

lufl zs:s (x)

-lInt:

tn.)tu. dAlJfr. fll{. iln. rilu. 11f1. uu. fln.fln. ftu. nn. fl8. 5n.

4
toou

95.5 95.0

81.6 75.9

96.2 95.1

89.7 73.5

61.4 67.2

16.1 93.9

94.3 90.0

87.5 92.5

14.5 70.5

83.2 79.0

< Jo
1- aflo]ad.l

I
t.r-L: lt: l?

"":t t 0nflutill

oL,PiltHl

cd
E ir"u-tjiJUlnlAfl

:- -*l:a

:;:a
tE re , o.:;:{nt* tu lvul

a ar!: iYtr]I

89.1 81.4

84.9 93.5

95.6 94.3

79.7 85.8

69.0 70.8

93.7 88.1

93.2 88.9

93.s 88.3

69.1 67.6

75.6 72.2

89.4 73.5

67.6 92.7

81.1 92.7

81.4 73.3

92.0 74.5

75.7 74.8

97.1 94.2

92.1 90.9

74.0 80.4

73.3 74.3

96.0 95.1

88.2 92.7

92.6 95.1

95.0 92.4

95.0 93.6

92.4 89.8

91.3 93.6

96.t 91.4

95.7 94.8

95.5 92.6

97.9 95.5

96.1 96.2

95.3 95.2

96.2 95.8

95.9 95.4

94.3 93.3

95.3 95.4

96.6 96.9

96.6 95.7

96.7 96.s

91.5 85.9 71.4

95.0 82.4 76.9

93.5 88.2 80.5

95.0 87.5 78.1

95.0 82.8 75.2

93.5 91.5 68.3

91.5 88.8 82.0

97.5 96.5 94.9

96.5 88.4 78.2

93.5 75.4 71.6

95.3

95.7

95.5

95.8

95.5

96.0

98.2

97.3

96.3

93.2
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gn :'r'r,{u ? nd 7 rj?ru ror n: rru du tun^u in lsr urnio s ie n: ru du rl': u 1 yl fl rfi :vd'r dn 2s ryu.

lu?Jzstq g,)

4
lo0u?tR1:

rfr.flu.nn.nu.fIfl.Rfi.UB.vIft.un.

rlRailff'I1
,d J^

lilaonn?ad{
,)

10ile?r:1?

n:vron6.urrur

flilfrutr.l'l
drd
fiofloulju'lnlan

ulfluq

u?:9r
!

rrnalrrur+'lilir?rir
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ruanosannr ro njofldusi(s* ford,l962) flr:aqn?rilt{iluasa{ so trJoftfiuoi ovrirl
:ts)jil ilu?]n?1iltlJlIttfl.lraflil:ytJtor SZ sloitfiud (yrif,nn^' LLaanrttv,2537) olnRr:llnao{fl ilu'jrn?lrit{illt

n::ui616'i:raq:JTrro::ru'hjunneir{fi'u usirfionJ3rurfitlufi'ldufifihifiirut.rrc,oluvri:{fi
I

,uurri'ui, #u:Js:prfirJanury:rlurrila.:ilvri:sfiilvrrusi fi:suvritlornlnuruvrir':u^rumrud I

rs'Idiln:rr,,{r,ua.:drn'ir oo nloflfiupitostra.:ilnfi trasfi:vuriltlotnlnurusri:.t

nJsr: ov'ld'iln:rrut{ruttatrurnn'ir oo nJofldud tloofitr:arnrrut{lttaotdldir,fiu
o a ; - J r 4--.---^- 4 a a

oo nor o n"tuqq nra ruan fr t st'crrsi tel=ou n: nA lnil 2539 tl{1lflfl 0 nlfl u 2540 LLaYfiil0o nfl ofl

nranfisrfr z dsusirdoufirrrnru z5+t d.rrun: :r,tu 2s42 ornu'jrluqqnrarudorft z ruap.rdsr

rarsfi'[diuua{floua{ndrrJn6 rrarqnrr4finna.r ilap{6flosaqatttavfi:arts,^,#u: tfioto
9t4

ana{ rla& TA d{flu rEiur6o:ri'u Kiiewer ttar Lider, tqZO fiilU'i1fl1:anfl?ltJt{rutta.:
s

t il : c,, ihy- q r I i o
asoyrirl# TSS ae uas TA tfiruffu uonornfin':rrutdrutta.:fr"lr{iulurir.:qqrJu fr1fi

rurn os'16'ilua{anas'liln'jr:JnG rT{#unr:ilandt:Js:nrtryrulurtrjatruvrj'lrfilutupin'::

usisfi{h?fl:-rrjruI:Jir rffoorqrurri:rx^ruurur{rutndu Jourailrvlurir{rdoun:nqtnru fr1fi

i a, , ia,cr{riluu?.n1ruiluflnrrR rtsiodi.rl:fisrrrunr:'ldirrra{fr:vuv?irtotnlnuduilvrir{fiufl

ruJsrs rrnv 2 ruerr u r:aril:sruru 11.00 - 13.00 u. ti'l:Jv:ots'16'irLrta.:ld1aun:iltt

rsrj:rfiryrrurifiisfihirfru z nrsr: #rrfrundrddrrjr:qfiilonlun::rui6fi t urruu*qu,:d
-d I

iilua.radrraruon'jrn::r?Gii z uov 4 nranrfisrfr'ldornnr:iland'r:Jv:quur r unrci nvfrrjqq

runrrnfiqorluqqnrar.rfinfi r urituqqnraErfinfi z rirnrinnrahiunnsir{ri'u udfiuurld

nr::Jqnrruu z uor{ tvr:rv16'fu6uf;nato.:ua.:fiana', qarmqn^drlusi:{fierutilfinluqq
y ,t a A^ 3 d r t q r - t - d

uaufl?rlJuu{ua':1o{au?rrflgllut:?nrinr::-Jandu:Jv:nttryruttr:-t z tto:ri ttav 4 ttn?tAu?s{

nr:t#ruana^srto.rii'uilv:nrirJqnrrmrruvil'r.:n^ruvnud vruirtunr:rJ6nrruu t rtnrrjga

hrrr,ii;d
ilaunu uayrun"lufirurnn'irnr:rianrrull 2 rrn':ri ttav + ttn:tdo: tu^orotnnltudfrtdilor{$

n:r:rr{rurrarrurnn'itnt:ilanrruu 2 ttn?fi ttav 4 ,,oldo, 6.nirl#rfioldirttarrurn
y ttyq I u ds 6l s u ttr9v I d J o a !

d{ tt6? t9t:uf{uTuvt11u tn dailnuflt: tnrilfl?tutltJttd.:111nonfl:': n{ifi9rilattnuillnn?1n

' i rh r - A il v r A I r d
rruu 2 uo?n ua& + rto':r6o': usi'hiurnrin trauiuo{trflnuduuu;Frfi:Jantrrr 1 ttn?fi tsu---- - ---'-c'I - q {

,duuolnrrurrJqnlnu:ouil'rnn'irnr:rJqnu:Ltl z un:{ uou 4,,oldo, du6.rjriudruld.ira
A !r ,.e ^ i , J - ; i t dq i- .

rilnr.ra"tmfi6rrfrErilu:rrnn'jrrt'l z n::ilTG drunrrrurtriurfioluqqntafr 2 ovflu'jr nt:il
j oi r r t r r

trn:r6o: ovfrrfrottriunirnr:rlqnttxu 1 ttar{ uav z tro:{
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njoirfiupi rtrl#rJ?rurnr'lu]fl:rnu ,,urdufi1r,+irn'u (Cadha rtavflfliu, 2985) nl:aarta'rrir1#

o 6l Y q I o q Y q : 3 r^n^\ ^^e^^^^ 
I

dtu:uh n?'lilnil.tluana{ ltsiterit]fnrrilut:lurnttfru (Aromose, 1989) nl:ann?lilttuttd':

nJefrdud rss urdl uasuJofrfiuei ra 4.r TSS/TA d.rsir nr:aon?tilt{ilttd.r zo r:Jofrfiupi ,{a

rufrnryana.: ro nJofrduai'(su, ford,l962) Rt:nfln?rrut{urtala{ so trJoflfiupi tvrirl#Eror^rfisl

uuud iludrn'nurclruuardrtsinv

n::ru?616'i:raqrJlna::ru'hiuErnpir.:fi'u usirfionJsuurfiuuri'lrfiufifihifrirur.:rzuolrusrixfilvrrupi
I I I a lA t s I a - I

flaoofi'{;il d'l:Jr:prfirjonury:Jlurrila{ilvri?{frilil'rud fr:euvilt':ornlnuilvrirsfr:rrlturi t tttst:

oy'ldirnrru,{u,,aooi',n'ir oo nJofl6upito':uaqrjno^ trasfi:susrdtsornJnuruvilxfirur'lrupi z

lurer: os'ld'iunrrilrcliluarilrnn'ir oo uJofrdupi rfiofior:alinrrrut{ttta.,idldir,fiuri'urjs:flr?il

oonoon'luqqnranrfiorfi r s{,rrrsir6oun:nqrnx zs:e fi.ruqrintuu 2540 ,,uuduuunronluqq

nranrfrflfi z sisueirer^oufisurnru zs+t fiqrun: mu 2542 ovuujrtuqqnrarufiotfi z zuarufisrrfi'sruttu

durqr- I t I a a a a ^ li 4
rarvfr"tdiurralfiouatn'jrilnn-- rravqur4nnnn': ilaflafltvana{ttavil:duleltil:u? tu0{0ln TSS

,t.irdq4r9-a
ana{ uas fa ql{u tvut9lu:nu Kliewer [[CI& Lider, 1970 Yll'{U?ln'1:afln?liltlj}Jttd.:tta&Eilll4QtJ

asoyr4rl# TSS aa rrav rA ,fiudu uuoolndu.rruufuua.rfitdiulud'l.rqqnlu 6'rfirruwriou{r.:

rurn oa'16'iuuaraerasliln'ir:Jnfi d":riunr:rJqnii'uils:nuryrulurt:Jawvria.:firuurudn::osfro

rrsi{fi.:l#m:.rvjuI:-li.r rruouortlruvrhcfi^rJilrudrJrno', Jro,oflrvluri'l{t6ounrnA'ln}J d.rfi'uutuu
& a' t ia ! r r u d lnilu A I s 9l t a d
ry{riluu2.r11rJ,.runnilrn usiodr{'l:fiflrrunr:'ldirrratfi:vtrvrixotnlnu6'urusrixfitmtust 1

uJer: rrae 2 njfl: ar r:aril:yruru 11.00 - 13.00 u. ii'r:Js:oov'ld'irtra.rl6'Joran:.:frtvr:r4'ru
/du dln r a I a 

u t

rJyrJ?{1.mJynuerrJ5flrJ trurnu 2 r}Jsr: CIrrnun'iifiri'urjv:erfrrjanlun::ruiGfi r rtuilrruoruorri ovuld
tq

9

irrra.ra:irraruon'irn::ruiEfi z rlay 4 nrnilfiflfi16'otnnt:ilanduilv:nu:Lr t ttn:ri osfrrirurinqq

i o ' " ; ! u u r r q rd s, ,t t

ruarurnfiqnluqqnraHfinfi r rrriluqqnrarufrsrfi z drurinrua"lrjrrsrnsixn'u rtEiilttur]dilriountt

nr:ilqnrrur z rrn'l{ ru:rs'ldfuo^vrr^vtato':uaufiutuu qarx4n^drlusi:':fiflurilfin1uqqnrafi z

,) ,, a .i^ i d r I o1 I ^ r - ;
ttaun?lurr?1{rrn{10{gtuylrnqlu[5?n?1n1:ilafld'r:Jv:nrtryruttl1j 2 ttfi?fi rtar + rt0r16u']$s

nr:l#ruana^srrosduils:rfirjuo,,"rrusrirrr^:rvrrud nu'irtunr:ilanrrru t rro'lri orfi{q$

ln 9/ I r ' Jrngr-p{nuflu uaye{a r?{ililrRn'irflr:r]anrruu 2 rro?ri rrar 4 rr0?r6flx rfiosrrnflrr:Jdilrrdiloyrter:u{g

I t I - r - i a o6t9i U9/o 4 4
n?tilr{}Irrd.rrurnn'irnr::Jenrruu z rro:{ rrau 4 rrorrfiu: 6.:rii'lrirfroldiuuarlrn zuailqarnqru

I

a{ u#'rTd'irnlufr'ufiri'uln ad'ufi'unr:'ldiun':rrur{uuar:rtn6nni.r 6qfinflauflurirnn'itnt:ilanqq

rr1r1.r 2 rrorri rrnv + ,,oldo, rrd'hiturnfin ,,ur,riuooln6'uii'urJs:srfiilanttru t trorri tvfipiua.rqgqg

A r s r r t i y < s ' i airt
ruo{fl1n:yuyilantqfl:01JU]nn?]fll:ilanltuu 2 [t0?n lrou 4 ttO?t9ru? grult til".]0u tn.:tB nt:qas

9rt'9

rfiqrualxfld'rrfrer'uilrnndrli'.: z n::llif; drunrrrurniuuloluqqnrafi z ovuujr nr:ilqnrruu 4

i oi r r r t t

$0?r9tu? 0&utuorruun'irni:ilanrruu 1 rtnrri uov 2 tt6]?figqq
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hY v I I v o g I r u t I hY t

:]U [9t1'0.:d]J:JU:er CIlUUt]fl0]U?U$rUuA? nlrilQnduile:qilUU 2 rto?q 0s tnHnulRn?'l

flr:ilaRrruil 4 ufl?rdfl? lrae 1 unrri siodufirvirrYu srrldrd'l usirrnnr:mflao{v{u'jt nt:ilQn'--ii----- q --- {
rh, o oi u I oe9 vtyq j q o i- I

IrlJU I rro?fl t9tflAflAn ilil'n{UnflAu]nn?1 liilfiruanouilmu16turJrnmqqtuqenlar{aflil I ttel

Y t I Ui, L
f,rrra,{aan nr:ilQnrruil 2 uo?d ovt6':rnrtrurfi'.rrroqrn'jrnr:ilqnuuu 1 t[6r?fl' uav 4 tto?

i a ooe,, j
tfu? 0rrYr1 tl.rilafl0uttmuq{mqel

6y a 6

nr: lf ,{n,{an 1uqqnrarufi srfi z 0efl u'jr ruusr?a rro{nl: roiiutfi u Jnto.rpi'u ii'uilv:nld
a i< r a I v d a q i 9d r 4 t A

r'la1 l6 r9t-0u ry': lflrJilnsir16: fla.:rnuruar{aa tuqSnrayr I r16?0Ril:vulcll 9 [90u ultvt:lJ00fl

aonluqqnrafi z d.:d,u'oo0rnrilu6'nxl{r,nie#urJs:er 6'flfinInurfiulil filrJn6rirov,lilnu
e 

' ,j- J - o o o o qg , o 3 I
il:yruru s fi:fiuhJ rreryrsrFruusrosqau 0{1n tfiflr:uflnHilorRntusr til:ruor?irrfledilluiirriu

nfi.rrfirrfiurlrri f,.rfioti#ou rJ:snoufi'usi?{r?alfi6''fl'l{mriova'':orn6'qrrd:il:vdudRtlldRt?e

'Jildqqlnra r n'rf, t t14.1 [t6 {ljo {qe fl u 1 ? tJ R 1 : T{ R 9r ? t u tlfl n
,rrr)ttS)-lVr)rqa4

?iu0 ttagHuo0'l0u1.t.l9nu tfr fl{uunl: t?14u0 [uqeniaruanYl
ilva

0u9t 0.1 d.: tR9t dfl tlIR u0 1n1f,$HUO rrAEHilOO10uli.l9llU-tA f{.tilUn1:-[i14U0 tUqqniaruAAYr 2 0UA0{fl{tRAdflr114uo1n1f, ttau

s tts , i I a u d i I t , 4 C o t - l
f,?:eta-lffluo tilogtu:J0tl.n:dudrJl.farrnrrflu:rr6?il5uilril l-2 r9r0u q{0lniluau:J'lnR?] 5 u?

4 d o a 9lnil a d q a 4
Hro I fru 0v1i1tfi t9rr.taruaflr:?rrasilln tuqenlae{aflm 2
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d?ile{ant:floao.l

nr:rJqn#urJv:nttrytruvri:.rfrrunrurilunrnflyiuooRrfio,:nruoosrou:-ru yru.ir

L nr:rJqn#urJv:nrd.::Jqn 341 iu (tt rdau) r?ru:i,triuetonuasrdrrTld'unon t+s.o
q 4 u a , j d a hy?lJo{ 154.0 ?u (4.8-5 rpiou) rirurfluflaflafl"16

2. nr:rJqn#urJ&:et I rrn:q' fi:rurilqn too*50x30 rvu6'rrn: oyfinr:fimurnr:roiq1
A i i oJ . A

r9ru [9ril1nilq9 lraeilutfl u nr{aru1n?iq9

3. nr:rJqnd'urJffia z uo:{ fi:vovilqn tooxsOx3o rryufirrun: tyfint:ro?ryrfiulnriou

ri.:rirnonq':qn hflnraru6srfiriinr-in:orornnr:rJqn,,rrnuo,,,,oaq' luqqnrafia^flfi r rrsifiuu.rJ#il

q.:n'jrni:rlqflttuu I urr,;{ luqgnrarufisrfr z fiqarnrxaralndrfiu,:fi'unr::Jqnri'urJv:n r ua:{
ttavnt:ilqn#u:Jv:nttuil + unetdu: usin:rufieilnGrfio{otRdRr?rrr?el#orurioan.jrri'touunrru

?fr

4. nr::Jqnii'urJv:euruu +,,0r,6u, fini:m?ryr6ulnr{rfiqn firirnrinruarirqn firJ?rinr

n:rr rrasrJ?illflI Soluble solids ln#rfiu{fi'unr:ilqnrruu r rrrr,:{ uav 2rrn:{ ruifin:rruuriurfioq,:
lltl

n?lnr:uentruu I rrn?fl lrayrruu 2lrfl?g

5. ruandsrtol#u:Jv:n4nn::rui6 ocaqo{rfioilqnrrwru1uuila{}.,yria{fixrnrruri rfio.r

o r n 1 d'iu n : r ru r rh r r a,: d r n 
.i 

r :J n sr' r n^ u z o r:J o fr 6 u Ei'

6. nr:roiig16llsrciosilvr;:lfim,rrudluurJa.:firJqnd'uily:nuryru oyfiuu:Jr?run1:1nie,
-3--S 4 t I jtA ,, v t rc I 

- '-"" a

t9lu lfl6n?t tt:Jatfritl:Jqn#lilv:nttmr irsilurrila,:firJqnd'r:.ly5firrerilrrllU t rrorq' z rrnr{ rrar +
iaaa

ruo:rG ur fi nr:roir_urfi u Iq'lilrrfl nsir.:ri'u

7 . fl nfl or ttvlu tolnr:ilq nii'lilvtnrrryuru vrir': fr runrue{ dirJ q nqq nro16ar,fl rilrirul:.:
qru nr:ilanrruu 1 rra:4'l#nanourriluq.rqn 6'r:Jqn 2 qenra nr:ilqnrruu z rrn:{ 6rmilrurua

ae rvl#ilaflourrlruq{qn arunr:rJqnuuu 4 ,,uldo, oyl#ruasror,,v,ud1q, ,i'uruo.,qqn",u
A4

p{4fl uaud0{qgntailagl

6'sriunr:rJgnd'uilv:nttryurusri:rfirxrudlunrnflsiuoonrfio,:rfifioflouuu rioul#nra
ar 4 d qy 

^ a t @t{anfirotttJ IMruaHrinnr:td'onilqnduilv:nttryruttlu z rrntq' d'nrrri.rvr:l{11srjx-fitvrruri t#
I:J i'r fi isfi d il r{ r kirfi u 2 ril n : r r n Jn u du u v ri er n^xn ru pi
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rondt:dl{A.t

riru:ru 6ur:ru. 2531. nr?unr:rufisr - nl:nalfl?ro:runs6'{yier#avrnu rtavtru':l#ruRl?unaret

luou rnsr. (ro n dr: u r ar^vd6"r m 5n a? ac rnu)

firUlrU fifruv. zs:2. inq6rfi1#1unr:nrfinrJuGnrupi:Jofnuauei. (ronat:rJ:vnount:dounrrl

ivri g: n : : ru tr ru^o': r rd t ra vfl I n : rd u ru 1 m n I n : r,iru n r :^vr u r du)

oriu fnurrlqn. 2530. flr:nrnil:yrurard'nuarrnr:ro?qr6ulsr trav:s6'uruarufrqtost'tollttflnRlu

oi/ q a li. a / t a z{ a
16nr:r'prni:6uttasdrfrnruun ornur:rrirsroi :?umt{au ilsttavdrllT{0'1fl]fl. ?vl8'l

a/rAsaqll
u?{ u t il tfu iU 1 [ 11. u 1{ I ? 11 u 1 a ut 0 u ttnu, I o u t lnu.

ovA
drun{rurfl:ugn0nr:rfluer:. 2535. :rt.rsiuil:s,f,riJ zs:s dt#nctutn:ugfiont:tnufl:. fi0n.ru

aaa/
lsfl n]:flil11. 95 u.

Barta, D.J. and T.W. Tibbitts. 1991. Calcium Localization in Lettuce Leaves with and without

Tipburn : Comparison of Controlled-enviroment and Field-grown Plants. JASHS. 116:870-

87s.

Cheour, A., C. Willemot, J. Arul, J. Makhlouf and Y. Desjardins. 1991. Postharvest Response of Two

Strawberry Cultivars to Foliar Application of CaClr. Hort Science 26 : 1186 - I188.

Poovaiah, 8.W., G.M. Glenn and A.S.N. Reddy. 1988. Calcium and Fruit Softening : Physiology.

Hort. Rev. 10: 107 - 043.

Qin, Y., M.S. Nishina and R.E. Puall. 1995. Papaya Fruit Growth, Calcium uptake, and Fruit

Ripening. JASHS. 12A: 246-253.

Thamiaharasi, V. and P. Narasimham. 1992. Growth of Aspergillus niger on Onion Bulbs and lts

Control by Heat and Sulphur Dioxide Treatments. Trop. Sci. 33: 45-55.

Tyagi, R.P.S., P.C. Bansode and S. Lal. 1991. Problem of Onino Storage. Bulletin of Grain

Technology. 29:57-60.
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3.0

2.0

1.0

0.0

control lime CaCl,

n r y{ fl u ? nd I :Ji ru r ar Ha ru a^fl il o tJ t rel'l tfi I rfi tl':fi o r q 80 {u

,', r',u 
^u, 

nd t rirr'r rin rt': t rn v { tu ru vi: tqA u

Ca(NO,) 2
cement

fl::}J?T
! - - Att

il'l1.runfl?tqau- dru':uli':/no!

control

lime

CaCl,

Ca (NOr),

cement

18.8

18.2

19.1

20.9

21.6

3.8

3.6

3.4

3.4

3.2

F-test

CV (%) 9.57.',l

!
NS

test

'ki fi n : rl t tsr n si rl fiuvr rl 466 r*a; * 
"rLE 

ul rfi uu ri r rqa ur ru u Dancan', s new multiple range
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d

9t1:',I.:ilu?nm 2 il?ru totunarfr fl il uil nfi r6su ?'lo ado ia ua y hjr rn arfi uil fi irn: ryr{ldor nfi":

fiOru (Cations : extraction with NHoOac pH 7)

n::il?fr ilSiltar trsl o rrr: 1u #:rolq

Cau Mg' P! KU

control

lime

CaCl,

Ca (NO,),

cement

0.090

0.1 08

0.100

0.098

0.105

0.094

0.099

0.093

0.094

0.103

0.019

0.017

0.019

0.019

0.017

0.811

1.032

0.673

0.696

0.793

F-test

CY (%) 12.0 6.3 12.1 29.7

l/ t4 ld t u aa s a4 d A r ,j- ns ltJUfl?'llJtlglnal{nufll.td09l tnu'ltnt:tiljUutytuunrtqAUttUU Duncan' s new multiple

range test

d ta 4 dd
a1:t't,.tu?Rfi 3 :Jirutatrtnatryuil ulJnutryuil rlodrloia rrayl:Jrrfldrfiuil fiirn:ryf16'01n#?

flo:Jilen (Cations : extraction with NHrOac pH 7)

n::lJ?In1: rJiru r or r r q o r x : lu rr^u rl q n

PHZ oM! Ca (ppm) ' Mg(ppm)L P (ppm)' K (pp*)'

control

lime

CaCl,

Ca (NOr),

cement

5.3 a

6.7 a

5.4 a

5.6 b

7.4 a

351.7 a

1003.0 a

389.3 b

397.7 a

1084.0 a

81.3

113.0

82.0

86.7

11 1I t,)

166.7

193.0

157.3

135.7

159.7

0.8

1.0

0.8

0.8

0.9

53.3

5',1.5

49.7

40.5

69.3

F-test i.* **

cv (%) 35.18.6 26.4 24.9 28.9 27.5

l/14!dtq^as^dddrj* ns [tJIn?lruttglRFll{nu1ll{d091 tqultnt:tiliuUtYluunrtilAur[UU Duncan' s new multiple

range test

" 6': 6'n u : fr ru fi o u riu r r a nr .:'i r hi fi n':'r u r rfl n ei'r.r riu r r { dfi A
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Lime (CaO)

Silica (SiOr)

Alumina (AlrO3)

Iron Oxide (FerOr)

Magnesia (IvIgO)

Alkali Oxide

Sulphur Trioxide (SOr)

59-67

17-25

3-9

0.5-6

0.1-4

1.3-s

1-3

l,n)-

;
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3

7

7
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fl a t o.r fl r : r s o o n r : r 0i q r 6 ulsr nor sio ar a ru 6 n u a v q er n t il r il 6 n fru { r o ru u o s'

Effects of Plant Growth Retardants on Yield and Seed Quality Shallot

(Allium cepa var. Aggregatum)

rJ:vra?g rrl6u

6:nr

/au d d
fluu?0ul^lsd?ufl:flutnu

elv
:gru'tfr:BJ :flutunaIU

?Ivtf ?':fl

U AU A
d0luu?0u1l,{sd?u

umnflu0

lui.lqqrrdl 2539-40 '16'vrnao.rv,iudr:n?uqilnr:rr?q1r6u1fl (plant Growth Regulator,

PGR) 3 ufio 16'rrripaclobutrazol, chlormequut.tto.io. ttav rlepiquat chloride riluo:lttnr ryfigr

ae 5 :3fi'1:n?lilt{il{u 6o 0, 200,400, 800 tta& 1,600 pp.n. Ierudurffoorqrorurtfi.t 30,40 ttau

s0 iu ?l.ltlr.lufll:?l9ao':ttuu split split plot design {'q main plot ttuu RCBD drnr:mqaol +
u,

'fr rtavluqqrtd.rfl zs+o-+r 16'drnr:ilfl40{cfrlnu d1? paclobutrazot yiufi:yrTun:rrur{t{u o,

50, 100, 200 tlas 400 ppm dlT chlormequat chloride ttO& mepiquat chloride ilufi:ygrlun?tilttiil
,a
du 0, 300, 600, 800 uae 1000 pp* lnodudr:Tnyu^erlfioorqrorurrfl.: 30, 40 rrav so iu ?-r{

v
iitiufllr?ifino{[[Unfl']]Jsu^qto.:d-t: tnilJ 3x5 factorial in RCBD riinr:Tftoo{ 4 .ft lupr^uryriafrn
i/asad
lrfluu?0u1\sd?ufl:dvrf'ru

vi.: : yfi nfi rl#noo J:fl a dluhrfi rudu ri'rurioo'on
,
* " 

q, v g) 3,l S qy I u r o j rflua{Yll ll4nOnflnailU0Ua': taUdl: paclobutrazol tfir{ntnurynn?tsilFlou llndt: paciobutrazol
d oqgo a d e d _-_ i + . a 4 sg oq9,, 

^ilr{4il1 I?10lU?ua0nttAer{nr.lafltruafllIuqana.: 1fl]Uytd]:0nd0{Uunilrru: ltinr{tlf ruarudgr

.^-(-----.-{.-+--i-.--!--14-d - a oqil t dd d c .l j
tilnniluqrflil1u out,: t:nfltildt:ltnsu9lytl t?lr1J0:rcrufln?1ru{0nr0{rLanlflil1u

o <,J , '
luTJfiao.r v{udt dt: paclobutrazot fi:sd'r 50-400 pp* 'h.ifiEraeionruurariluriopron uei

----.r-,.- d y 
') 

Y i - o ee a d - ad 3n]:v{ufl]:Yl:snrn?liltt}ltu 50 ppm ttjotr0urto{orq 40 au rirhlzuoruanrudor{u{rfrilr=u01n

o.t rflu 16.4 nn/'ld uavnl:yiufi:vd'un:rttrflru{u too pprn fiorqr6u'rriu firl#nJofrfiuri'nrrl
a,{3

{on1o.:tilfi9rfrrufru zlyo dll chlormequat chloride tl6l& mepiquat chloride fi:vd'u 300-1000 ppm
dtl td t I t I v t A *
n lilU,{n40fl?'llJUl?n]U509l0fltSUnU nl:}IUdl:d15 chlormequat chloride tt:CAU 300-600 ppm

t u d au i
:sl1dllurUuu?0UrA1m 40 16 500 018



t22

l, - -^ v ' j s '
ltJ-01{oiltte{oltl 30 iu ttovnr:v,iud1T mepiquat chloride fi:y6'u 1000 ppm tfioyorurrolotq 30-

u r A a 4 u d 1 dd d d
40 ? u 0 y y't u ry,l tJ r.t a r{ a n r:J a I ?'t u t! r ra v ril o 5 r6u d n a r ru.: o fl 1J o.r ru d 9l

nlul

au dau d a A, r I g d01fl,{a{1u?0r,r0{fluu?0u1\sd?ufl: dytnu?1r.t1uut ?Iu?1n'l:ilQnil0iltr91.1I?urilfr9t
9.' J I I @ @ d it a tn9,uu{rrvrunr:ilqnd'ru#rrfuri drrJr:oaaduTunr:flAna.:1d 26% rreiflryr.rrto{n1:e{Aer

d u J da d u J4 r d d c l, 4 d o g lt Atilanl\uqY0ilttq{nfl0 tilafllruqilrilo:rryufln?]il{onet1 (60%) rrne/H'oilitu?u6un6tyt
h I I 

" 
q Yj ta d u d t qgtt

ttJdlJu:ru (abnormal seedling) urn (35%) firlr{dur:Jdo.:lrJdflfiu{rrnyril]frtuq.: dtrl,rE

-l--- 4joqY a q t a i<
u : v n r : ?t u.: yt yt I tfl t u a a ?I u E 14 0 lJ r I 9t { il q il n I ?r 9l I fio
s ad i
laduu:flrrnil?r

:J n6#ruEie rr o nH o u tter.: tu ur?rfi u n dr 60 rryu 6ruer : 6.:ri rl#.ir ueio n r: fi'nd:J nr:ae
il r 4 | o e9 u y g) tn?1ilul?nlus0qonfiourr9t.rt{u10u?11lilnl:?1n6us0{flturyononafla.: dl:n?uflilnt:

rtiq16llnto'ru^v1un{tdr:usaonr:ro?rgrn^ulor frqararu:i6ruaonr:rril,rrryaduaynr:fl^er
*^^.u^^.--.-, -9-q-y4-d d 4 q ,r 4 rne,,
sr'rto.:rryaei firhifrriltutflrdna{ o-{annr:fndruro.:fru"[d 1fi:rnr, 2529) niu dt:
paclobutrazor drl#frsrJ:vrnvr'hlqonh?rl:v6'rfi:.lqn1un:rnr.rfirursrrfinal (wheeter,

1987; Martin ltCIB Ingram, 1988; Keever tlaunilu, 199'0; Ruter, 1992; owings ttd& Newman,

1993; Ruter tl0Y Martin, 1994) Giltrap tt03 Garstang (1991) ldar: mepiquat chloride jrru

fi'lrofrvlou uu'itarrur:odrh{{muiradrdfln{d{aqnr:fi'ndrruavrirt#rfirur.ror.rfisr'ld

chlormequat chloride fifir.rari:aafln?tild.rflo.:f'cyqfimravaqnr:findil (fi:rprs, zszq ei.liu
o'o , i 09) :

nr:ilnao{fi6-:rjrfirv1'frdr:uvaonr:rricyr6ulnflo.rir{uaan?rusr?uo.:drudonon rfioao
----y-9 t 

^ a a J
R 1 : il n A XJ fl 0,1 SO I O n r tA U tll il q A{ n 1 ?,t til a a 1! u q H 0 il [ t9t {

v,l
?910lJ:ufl{oq

iaug)9aaa
tfrouiryu=otttau:vdiln?1ilI{u{uto':d'r:yuaont:trSal16llnrornoryfrrru'lrdil'lunr:

U

q99toavl
a q R l : il n a u l 0 { n l u s09t o n l ta y tfl il n il fl t 11 lil a n fl u I }1 0 il ugt,1qq

9t@tia^a
nlu soq 0 ny n nou?1tila90 sr0: rurglu

lator,

uu^gl

ua&

0.1 4

lJ 0,

I
rrfltu

?1.:

TflN

un

nn

IU

t0n

zol

la'n

lm

)m
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?fio"ltuiln1:

qrln:ai
iluJ

1. ?r?y{ilqfl0ruu9t.r

2. eI1fl1;Yaonl:t0;iyt6uJsrtolfiy (PGR) : vu^n ldrrriar: Paclobutrazol, Chlormequat

Chloride ttd& Mepiquat Chloride

3. rrna1jau
+r

4. Uunon
{{dv

5. qurnurn:n l5-15-15 oet:'r

4o'v q d
6. dl:rftuflr0of,fla?'{u

z. n^uv{oarv,lnlrr

8. d'rrrnfr fi ldtunr:irn: rsrin^s

?filJflU9rilqAO{

luiltr:n lqqud.rtl 2fig-40) ?r{u,{unrryrqao{rruu split split ptot in RCBD ,flru:u
3"

a 'fr Iflu main-plot il:vnouar: PGR 3 vu^n ld'rtri paclobutrazol, mepiquat chloride l[6lu

chlormequat chloride (lryJnfra) sub-plot rfluri:.rt':ntlunt:yiuat: : sir.: fi0ru^orolun,r fi

qa{rqfifledrurvirri'l 550,650 uav 750 o{flrrryar6ua viouorurro.rfiorqil:vrurar 30, 40

lrae 50 iu sub-sub-plot rflu:v6'un':rrur{rur1u10,:dt: pGR 5 :v6'u 6o 0,200,400, 800llay

1,600 ppm luijid z 1qq1ud.:il 2s4o-41)drnr:mnao{ 3 nrsmqao{uunfl'uJyfiororar: pcR
j qg i ocrnl:ilqaOwl I tUdl: paclobutrazol R1:TnaO{fi 2 t'fd'l: mepiquat chloride ttaynl:ilnAo.l

fi : ldar: chlormequat chloride ,i.t , nlrrrao{?1,:urlunt:?tnao.: uuu 3x5 factorial in

--id.r6RCBD ilnf,ufi t rf,ud:lnarlunt:riud'r: 3 dx n^orruoouolurn{ fiqaruqfiara:rtvirrTu

550, 650 rras 750 o.:fl1rry4r684 viouolun.rfiorqrl:vurar 30, 40 rrav so iu fl16'afi z

rflu:vdun:rrur{ru{uro{d'tr pGR 5 :s6'u d1i pactobutrazot ld 0, 50, 100, 200 lray 400

ppm d15 mepiquat chtoride tto& chlormequat chlorid. 1# O, 300, 800 ltau 1,000 ppm rfiu{o

ryarJ?nrarnaoJ:flad1uluxd'.:1#ar: z tilarri innrruurrrlruronon Inaie s0 oon/

ttila.:dou ri:L'flru:uriosiono ttar,f,tu:urturiononfirin f.rrirurinr.raH6nnrf;n rirnrin
c, d t dd J d s o 9 9 d

1,000 tilan ttavflnult1j0:tcrugln?1il.10fl1J0{tuoattasuldruru6un6rrt{,ttt:l



124

ruaRt:moao{rlasa0t:6ti

llJ

iv

lt

$0

tv

R

rl

pat

1ufl r r: n 1q q ud'.:fl zfi g - 40) fi : r u a s 16 u e ft a n r : m q a o r 6's fi

r. il?rurarnraol:flaflulu
imttadJdda^u

ruro tuiludr: PGR fiorrrrq{fiil?ilrilnaol:fladlu1u 59-65 ilaaR:il/n:il dr: PGR

"Y^d609r^sarld"ji*Ajri"r : ryfrsr fir.radr1r{rjiilr0{naol:filad1u1urfirufru (p.o.ot) Inorfirufruq{qn(69-72 frafrnfirt
.iyet

nfu) finrrlnildu 400 ppm (ArJfi r nl
Yt.qod4vdnr:riudr: PGR rfls 3 uuer rilor.rorurrnrilorq +o rrav 50 iu fir.rasioni:rfirurl?rurar

naol:flad1u1lrurnn'jrnr:viurfionoilrrn.:arrJ 30 iu tailfi r r, n uas {)

2. o'lu?uoon
i tn, t do I

ItJOtUilUdl: PGR 14otJrtq{fi'fl]U?UnOn 36.5-3g.g AOn/A'l:1{tUgt: n1:1rUGY]:

paclobutrazor firuar4rl#dtu'runonuolJt[e.:nfln{arun?r}Jt{u{uto.rat:fiq.rdu (p.o.ot) Jpru

ai,iils)oqs,l
AflA{tUA0 l9.l n0n/fl1:l{tilfl: ttJ01Iulln?liltlJUtU 1,600 ppm tuYll{fl:.:nUfllilnl:ilUdl:

mepiquat chloride Un:ed'un?trur{ruriu ttaydt: chlormequat chloride fin'lrrur{ru{u 400 ppm a':
d o o ero ; i riilr ufla}l'r tllrruluaofl?f ouuo.:[1{rJlJu (ailil 2 n)

tlrtd'is)
otirt'l:flsrtrun1:Tiudl: paclobutrazol ttou chlormequat chloriAe finrrrut{ru{u +OO

i o u 6ds ' I
ppm ttJououtta{ilotg 3o iu dr1#Nourrqsfi,fltu:ueronrfirur*urflu 41.9 rray 56.6 flon/at:l.:

tiln: atildrd'u fg:Jfi 2 t ttas n) tnr;fint:yiuar: mepiquat chloride finrrruuh{u 200 ppm rfio

r{olJuer{orq so iu rirl#}.ro}Jrrn{fi,f,lu?uetofl}JtRfiqn sa.o aofl/en:l.:rilfi: (Iilfi 2 .:)

'yl3. n?tilut?ntuuofl0n

nrjo'hiviuar: pcR llouuq{fin?ruur?firueionon 65.6-68.3 rc[uer^luer: nrr]iudr:

paclobutrazot r4rhi'n:rilur'rfirudoflonaqa{fl'tun:rrur{ru{uro.:dt:fiq{du (p<0.01) lflufr
994Ytdarl ,n?lil[{udu 1,600 ppm 1,to}Jlto.rilf,r?r:JUt?rituyoaonly{u'r 47.2 Lryunufl: tynuu oors'l:fisrtr

nl:Tiudl: chlormequat chloride ttaudt: mepiquat chloride fiErar{rhi'noilrlfl{fin?t}tut?ntudo
ldysiyy4elnondua{tnnuou t9ruYlfi?llJrt}Jtu 1,600 ppm l4oilu9t{rjfl?]tJt1?fl1uy0a0fl 60.7 LLav 62.5

tryuel^rrun: srtrueird'l 1g:Jiri : n)

nt:riudl: paclobutrazot rdon orun {orq 40 iu fi ruar4 rl#u oruupr'rfi drudoeo n#u
,iadvti

n'jrtfiotrJ5uurfiuuri'u?iurfioorq 30 rrae s0 iu (grJfi : t) rorsfinr:yi1.rd1i chtormequat

chloride ttaudt: mepiquat chloride fiorqrir.: 1 frr.rnrionrrruur?flrudoqon'lrirrfiouriumlaodufi
99t@sr

n?lilt{U{ugixn'u lortlnr:viu chlormequat chloride traydl: mepiquat chloride fintrrur{u{u

1,600 ppm rtrior.rorurrnrorq 40 iu rirl#norurrsr'rfirilurionon#ufiqn 56.6 rrae 61.4 rryufi[uet:

$rruiird'r (grlfi: n uau {)



125

4. nr:ri'nflruro{dooon
i m ' ' iqiononri'ndru fi.0-t2.2 nJofr6upi nt:riuflt:tilo ttJllud]5 PGR 110utro{t

paclobutrazor r{r1#qiooonfloilrre{finr:ri'ndrurloua{ntiln?'l}ttrltLrluto.ra'.ttfiq.trgu (P<0.01)

Jnufin:rilr{il{u 1,600 ppm xorJrrqifr.$ononrt'ndru :.s trJofrfiud cl€uvfiarr chlormequat

chloride ttaudl: mepiquat chloride firunsionr:fi'ndillolqon'lrif'erou tg:lii + nl

nr:yiudr: ecn fiorqrir.: 1 fiHarionr:fi'ndruro.:,ilonon rrsrnrir.rri'u'lrJsrtlnrtrut{tL

{urolar: odr.:'l:fisrurnr:duar: paclobutrazot fin'lirur{ru{u soo pp* tdouorutta{otg so iu
ar q g Y A t dd d tA . t i

trourtrl,tilsoqontIndilfioufrqo 3.2 liloir,rusr (4UL 4 t) ltaunt:ilud1: chlormequat chloride ?l

n:t:rr{ru{u 800 ppm,u'unur,,ruo'ltJ 30 iu ttasar: mepiquat chloride 800 ppm rfiororurtrxorg
u o o y 4 r v g g r o<i a q g t d d d o

+o fu rirlrirourra{fruoqonfnaufounirifio-u fiorTndu 7.3 rrav z.+ nJoirfruer nrruiird'u (grJ

d+nuavt)
A65. flnr{antilagl

rfro,Iriyiuar: pGR HorJun{1#,{narfinnrHnfiu{ s.9-8.0 nn/li nrT}iud'r:
oo9/ a d v I gt I A.3 s q, a d

paclobutrazol yt-t tilriar{antruaqfluqafln{flltJfi?rrurdrudufi4qfiu (P<0.0t) lntll#nrarudntrudo

u Jd nr i t i il I r r

{uqrfra.: 2.6 nnl'Li lriofludl:yrn?liltt]Jtu 1,600 ppm ustfll:lIud]i chlormequat chloride tlau

d1T mepiquat chloride firturJr?lrirhi'ruarufisrrrufir,rfi'ur(tfirutiutfinr?ou fgrld s nl
r tndti@grglA

0U]{ [:flfl]tJn]:v,ludl: paclobutrazol Yl:vnUn?luttiltu 200 [tau 400 ppm tilo

fiorlue{orq :o iu fir.rarir1#noruua{h?fla,{frnnr6nrft'u{q':n'ir'1il?iuar: (;ilfi s t) dltfu
v,u I 4 il c' d oiul#dli chlormequat chloride UU n1:?{Uyln?1tJtlItllU 200 tl0g 400 ppm [U0140Utt9l{01q 5

a d u I h ' o v I r h r r t r @ tApiaruaarunavrur[ ll.0 rrCIu 9.8 nn/-[: qrualelu vr4.:nrr-truT{ud1:our{rquYa (Iil}4 5 n) [[ae

nr:yiudl: mepiquat chloride fi:s6'rn:rurqiru{u 1,600 ppm rdororuttfl.rortl 40 iu rirl#runzufisr

d u I A h r i * d d d u ,i
ludqfluqq{l4qn (10.9 nn/ t:) uroriltuuiyiuu [ufi]:rrjlu']flu (g!r 5 ':)

3-d6. ul?run 1000 rrJagr

iu ruy, o 3 - d r e v r

t?ourro{mhi16'viuar: pGR fiurrun 1000 rxaa rmrnu 3.32 n:}J nl:?{udl:
j - y ,) , < J . oy! - a : 3 t

paclobutrazol llSU9lufi?llJtllJllilql1'l 1 ilruOm{Tl tl4illilUn 1000 tilnn lfllJlJUttAUAflA{ ttflnl:

yiuar: chlormequat chloride rtasd'l: mepiquat chloride fitrurJrirur4rl#rirrfin t000 ruf;orfiru

du,finrioo (grJii o n) otjr'r1:fiflrilnr:riudl: paclobutrarot d:s6'un:urdru{u a00 ppm rdo
q 4 o ol d q ti * o! g d r q

r{orJua{orrJ +o {u firuadrlfirudnmorun.:lnqjfiuTnufirirurin l00o rilfifl ryirri'u :.az nil (;rJ

i,i-9),
11 6lJ) nl:iludt: chlormequat chloride fi:vd'un:rrurdrudu 400 ttae 800 ppm truool.routtn,to'ttJ 30

@ d " ^rr! 
s d , o<j 4 14 d q d v .iu ilr.rarirh{rirnrin 1000 rufin q{ndrn::ilTGdu r rfior:J3uurfiuuluar:rdurri'u 1grJfi o n;

?t

nt:dudti mepiquat chloride fi:vdl 1,600 ppm tdonotttrxotq 40iu rirl#uorutrrxfirirmrin
d r o q r ooA i ra 4 q '

1000 rilffq rvirfiu 3.71 niu q.:n'jrn::ili66u 1 til-otilEurtfruu1uar:tdorfi'u 1grJft o s;
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d7. n?]il{Ont0{tilao
Ju tug- r 4 t ld J --fioilrta':fr'[ri]6funt:viuat:ilr:Joitfru$in?lru{0n 63.4-69'9%

paclobutrazol uaydt: chlormequat chloride finrarirl#tlfinrt'u{rourrn{firilofrduei'nltruqonru^ru
Y t . ) ) / r^ r ^,

r*uodr.:rfiufrn (p<0.01) {aryfi dti mepiquat chloride finraciordoftdudnrrru.ronhifi'orou ([:Jfi

7 n) osr#u1d'irnr:1iuflt: paclobutrazot fi:v6'l 200-1,600 pp* drt#nr6orrt'u{roilttn{fi

r dd t---. --.;3 gt v a 3 < 'l ilorurrer{fi'lfliuar:'lririoCIfrr.ranJoit6udnllri{ontvirut,uglliln?lruttiltuYl4'1flu tfiuu?.:olq'

ilrnfin lnufi r,ooo ppm ?r0rJu0.:firilofr6udfl?1rr{onq{fiqnlaAu v.6%tgrlii z tt) tirmilar:
J , i ' u I I 4----.-.ot-.-y^-ty^. ^^l^^q-d

chlormequat chloride riurixotqfrilurlun:rrut{illucjolarrun?lildilvlurnu oul{ t:nn]ilnl:

' i' u o dl d q I q.-t-t.F----{ 
--^^.-^^ 

I I

T{u1$?,ro'rrl 40 xu rirl#nrfior{'u{norurrn.rfinJofi6udn:t}J{onq{n'jtd:.:orq 30 tiav 50 iu

1grJfr z nl

luu ii z 1q q gfl.:tl zs 40- 4t)r{ a nr : m n a o I fi : r ua s t6 u a,{ a n 1 : r fl a o.16': d

1. fll: paclobutrazol

1.I. n?lilu1?ntudooon nr:Tiudl: paclobutrazot fi:v6'u 0-400 ppm hifiruasio

n?'rlru'r?#ru,tioeonilorurrer{ 4n,i?{orqfidu odr.:1:finrillfluradu nr:viuffioorq :o rirhi'rlru

dorondun'jrdurfioorq +o{u urinr:yiurfroorq 50 iu n:ruur:rlrusionon'hirtflneit{otn}iu
i-

riloolu 30 ttau 40 ?u (fl]:].:fi 1)
"ojh,,jr

t.z. ,irutuoon rilo"lrjyiuar:uolr[[o{o0flnonrnau 22.8 n0n/n1:l{tun: n]:?{u
i - qroqgo 

tn{ttnngit{riulqfldru:uqond15 paclobutrazol vt:v9tu 50-400 ppm tu?l1 tl{0lu?u9loniloul
| ,t ^, - ^ or^r A q o q 9o a

m=uilUrflu 31.3-35.0 non/fl1:-l.1ttJfl: nl7ilUd]:[U0fi0Uttg{0'ltJ 40 ?U Yllt?10'lu?ufi0RtqaU

rfilc1gugflneir{01nnr:}ilrrfioorq 30 uav so iu Jqunr:Tiufi:e6'u 100 pp* tfiouotJllet.toltl 40
q

-iiu o o nn o n ru r n fr q or 5 5. I fl o n/et 1: t{ tu st : (sr r: r'r fi z)
o, a d a J -

1.3. e.tar{Afl rru6or{u{ do hidu an paclobutrazol fi outtet rl'tf na r^rdnru d ort'u ri o. r

m I t u Y I q 9) ? -- I u r t s i
nnf"[: nr:yilJd1l pacloburrazol 4n:ud'un?1rutdrudult{Har{Girt?f 0tJlta{4{nxl tlJY,lud'l: tfiull

:eeill 50 pp* rdonourrrr{orq +o iu hi'Erar^rfiflrilfinfruri(oqt 16.4 nn/'[d (fll:l.:fi 3)
I

r.+. rirmrTn rooo rx6o rnao'hiviuarr paclobutrazol ?touttflrlfirhmrin tooo urf;n r.o

niru nr:riudlT pactobutrazot {fliu6'lnrtruu1ru{uhirfir1ri'rirurin tooo nrf;srrfirut3u odr'rl:fi

fltlJnrsyiudr:fi:sd'rL 400 ppm rfionorurtarorq 30 iu niov,iufr:veTu 50-200 ppm tltioorq so

q o o gt o! - d u . i.'
fu r{t1t4o:ttta{ild1ilun 1000 tuanq':qa 3.7 n:x (ell:l.lYl4)

t d d d ^c U t t d d t dd J
1.5. p;o:lryunn?"lu{on ruo tlJTiud'li paclobutrazol trufinroiltta{iltiloitfrurin.Jrru

$n 44.1yo nr:duar:fi :yd'u 100-200 ppm r4r1# t:J o frdue{nrrr,:o nto{ tilfiotfi l du lor unr:

I

n1:flud1:|lud]:

<0.01)

nequat

I
IUIlJU

50 ?u

,ride d

n{01q

r (grl

I

rudl:
d

aluaa

e tt0&

Ar llJ0

'rl.t:lJ

e q9)
ru t14

) tras

ar^la9t

ud]5
I

nnt:
d

atilu
A

r nJO

r (IrJ

rrl 30

6a)

t??un
, J - A -^9 d d t dd d -. ..nn,t^^-. A

yiufi:yd'u 100 ppm lu'ororJrrst.torq 40 iu rufinfrr:Jodtfrusrnrru':onq{qa 65.0% (flr:rsYl 5)
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2. en1 chlormequat chloride

2.1 n?'lilst?Rludooron rnio'hiyiuarr chlormequat chloride fioutto,:firfltudonon

u1x s2.8 tryuAtiln: nr:?iudr:Tn:y6'un?tilr{ruc?u uayUny?.:orq hirirl#n?tilut?fltudonon

fl 0lJun{ufl nsir.:riu Jor ufr n:rruo",r,od, 53.2 rryu 6ril n: (a 1:'r{fi 6)

2.2 druauoton roruuo.:fihj16'viuar: chlormequat chloride oonnon 33.9 qon/n'l

! i @ I 9) t qy t4 r 4 u i , zl v
:'1.:tlJgt: nt:iliudtrfr:vd'unlruuiruriurirr t hir.ra'lrirufiounjurnoliurru-oorquoilrrq{hiryirfi'u
*r;-'
Iqunt:yiufitydu 300 ppm rfioorq 3o iu u0snr:yiufi:e6'u 800 ppm rru'oorq +o iu t#,firu:u

rjrurrjrA-
flon 40.5 llau 59.5 fi0naofl]:t{lun: ry':d.:n?t lrufludr: 1jal&yr11ud]:ruo0tu 50 ?u0tu?u9toR{a

afla{ (sn:r.:fi 7)

2.3 ruanrfisrnrfiorYu{ rn4ohiviuat: chiormequat chloride ?roulrn{1#r{arua'mrruf;st

rt'u{ o.o nnt1i nr:viudl:Tnsedun:rur{rur1u}{r.ranrfinrruf;nrfi'u{q,rn'jrhiyiuar: Jqunr:yiu

fi:vpYrL 800 ppm urioortl +o iu roruuncl#,{arua^flruf;Frq.rqn 13.6 nn/Ii (nr:r.:fi g)

Z-oim,,Y
2.4 drnrTn 1000 tilfio rru-o'hiviuatr chlormequat chloride ?rouua.:fidtfifin 1000

cl r q v t q g g r 14 r< o ogl!lilaq lmlnU 2.2 ttlu n1:il1td1:4n:Yaufl?]utttJtu ltAsqns?.totq "tililriafirlfdtflfn 
1000

ril6n njduuu:Ja{ (nr:irfi q)

2.5 nJofrdupfn?tilrtoR urio'hiviuarr chlormequat chloride l.torJlln{fililofrduaf
d ._ -- I u g y tt td o q y I d d d d,n'JllJ{0nlilaq 40.9% nl:iludl5qR:vfiun?tunnttulruilruafirh{nJoirfrurintru.:onludflltnn

-t^^!y-- ----'^^--.1-.d - i a o 6ty t td J d, o Ifl]{nu ttelnl:fluvl:You 300 ttnv 600 ppm tnoorq 30 au t4tifr:Joir{ufin?1il{orilfrnfiu{
, oai

fi ourro{q{ndrTGou 1 Ga.o% LLay 61.3o n1ild16u)

3. fll: mepiquat chloride

3.1 n?lrJUl?nludosron rnao,lrjviuart mepiquat chloride ?iourrn{fin?tilut?dtu

sioflon 52.5 tryu6tiln: nr:Tiudr:un:v6'un':rrurdrrlu rraur-flny?.rorrl lilfirl#n?lrrur?flrueio
; i 4 

", q'-

fl 0nfl oiltt9.:t?\tJljufi :0afi n.: (nt:],t11 i I )

3.2 'iruauoton rrraohiriuari mepiquat chloride lrouunnoonnonrilAu 36.5 fiof't/

ell:]{tlJel: nr:viuar:fr:ud'u 300-800 ppm ritl#nourrn.loonnonnr{r,du Jnunr:r,iufi:v6'u
i"

300-600 ppm ffiootq :o iu ltotJtln{oonaonilrn?iqfi 65.5 rra; 6i.9 aon/n1:1.:riln: fl"tlJ

r{rril (nr:i{fi 12)

3.3 ruaruGntrudor{u{ rnio hi ri il d r T mepiquat chtoride y o u r rn { l#fl a rufi sr ru f; n rqd a
Inr r .-_ 9, ,) 9t a S,, o qy a d : 3 s I j _8.6 nn/ t: nl:}Iud151n:Y9tun?lut{ildutJttur lfrufitltiilnFrdatildarx:rnu lnunr:yium:ynu

300-600 pp* tfiororuttenotq 3o-+o iu ufo soo-t000 ppm nrioorq so iu 1#nranrfisrur6eq.:n.jr
oaA i
?fou 1 (stl:1.171 13)



128

3.4 rirnrin rooo rru6o rfrohiviuar:
<!reuteg)y

tlJan tfl lnu 2.7 nlxJ nr: ?{ud-r:4n:&nil n?'lutljlJllu

mepiquat chloride l{otJtta{frd]rfn 1000

ruar4ndz{orq hifi nrarirl#rirmrin r ooo)n0n

rfl0fl

nlnl

r-tflu

u?u

n0n

ruf;n ujduurnja.r (srr:r{ft t+)

3.5 6Jo{rdupin?1il{0fl rfiohiyiuart mepiquat chloride tiotJttn{fitiloftfiusf

n?rlJ{onrilfifl 41.1 % nr:}iudr:fi:yd'rn'rrrut{ru{uq.r (1000 ppm) tttdoorq 30 ttne +o iufinrarir

1#rrjofrdur{n?l}r{onrilfiarfirudurilu 62.0 uav 68.7% nrruait6'u ttavnr:viufi:vd'u 300 ppm

nr-oorq 50 iu firhitrJoirduei0?trJ.loruanuuqm0rultn.l4.tn?1:vrlurt?lutlllJ1lu0u dl llllu tu
t4v,.t'a':trort6fl rrj'u (grt: t.:fi t s)

I
d?u

0tn,{ant:dtao{l#ar:n:lqrunr:toiqt6ulntow^u : ufin 6o paclobutrazol,

I I AqY a
chlormequat chloride ltCIE mepiquat chloride Anfl?1]JU1?R'lilU09ofl1401Jttfi.1tfl [1J1{0uttfi{P{Agl

d u ej< r ld e & s o ^41 -.--ll4r'
ru fi q fiu d fi fi nJ o i rfi u sin r 1 il { o n d{fl-u I q ufi t n r : fl n a o { 2 fl aq :J'tr{'j r---- -'-.'-4.' 

r 
t 

-, ^. y , -^ -^^" l,r,!4._, -s_4-r!--.^t- 
e

1. fl l:?{u d1t paclobutrazot fi :y6'un:rru r{:r{u 50-200 pp*'hl fi run ri rl#flrurioqonii'u
rddoevadqdrddt,d--.j'.---^.!---.,- -4.o4a{uei ililflafirlriruaruanru6flflilqrrauril0:r$uan?ril.:0flcJ0{lruanq{1u n'15?Iudl:115vFlutrlu

ndr +oo ppm utlrvfinrarirl#riruriunun#uu{ usififirl#,.ifinrrufrnfiasra{odr':tJrn

2. nt:yiudtt chlormequat chloride ttau mepiquat chloride fi:vd'u 300-1000 pp* 'hifiila
y ,, A a { v I s t i

nofl?llJot?ritunoR uqi'd:urfrruruarudntru6er{ut! lnunr:iludt:d1: chlormequat chloride Yl

-;r.:squ 300-600 ppm tntoyorurrn.:ottl 30 iu travnr:vilJd1T mepiquat chloride fi:v6'l 1000 ppm

i - t i a d u I r td J d
rilol.totJu9t{0tq 30-40 iu lvrlotnilr{ap{aflrilnoilurrlautilo:tcruflfi'll}J{0n1o.ltilafi

Y4
roncrl:olilo(l

fr:urs ilocdr'lfl, zszg. aoflilufiurorar:ii'srn:tc# : ttu??nilfll:1drj:sJuryrflurj:srnn'lmu.

Htn. 'lqurfinnt:firur(, nE{tYlt'{'{. 196 u.

Giltrap, N.J. and J"R. Garstang. I 991 . Effect of PGRS and nitrogen rate on grain yield and quality of

Marinka winter barley. Proceeding of Brigghton Crop Potection Conf' 3 :987-994.

ua9l

I

t11U

000

000

,t
ru9t

tnn

lur

vltu
I

rT0

0n/

i'u

tl tJ

tau

ffU

I

t?t



t29
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Non-refrigerated Transport from Kalasin to Bangkok
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4 A Y I Y Vl I tu aq 9/ h I I Bl | 4 a rO g rfl1:tna0u[.1?tla?uufl'l9l?u:i] t]Jil:uq0J?rQU [f zua Ilrrnrrn].:t']nnt:'hjrnao:Lpt=rttsildni:tua,:
y-ild.+^-.:-ri^_--..2.a-y-,@qre4Jsurr
9l?u:CIl1o{tuu fl'l:lfla0up'l?mn?]]Jtt}.l 1Juen.: flu'lH ru n lu n r: rs a o n t: rdud tilfn'[rjsir{ n'u R'iU

vdudg/da^
ua'{nt:tfluinurlu#o{tEu qaru4ru'5-i0 ory ulu 5 iu nrio'h?rlf.:firna^oufi':ruldrarrur:flannt:

,l

qcgrfiorirurinusifirilHuurilufirraoo'rnrnn'irrriohirlirf irirna^oufi: nror.rd'.:nr:rfirinzur

' no.rilgfi?vrur :rt'ayrvrfruu?{'u +o t6 soo 027
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rirrir

ruarufinuiloh}.li{{o{rnufl:n:RruldIn:.rnr:'lflflnttCIufiud?udu {'.:ninnrvsfiu{nrtl

u d ; 9) o 9/ r h ru au q i i- v

ya{0rnrnurnu?ua?0rdrurf,{qa:?ur?iltfiofirntT6'atn:attavtuaq'lild{U5ilvtild0Yl0wl?el

lrourrriu rnAo6'q,flrfiilruriofinqrrvr?r.4 nr:rudr1udr.td1#:0il::4nflio:nn:uu&r::ruorfrhifi

n r: :J iu a n q a*r q fi nrryu s fi ldrfl u sr y n #rn a ra6 n6{ fi do.r hJ i l r[ rl#fi nr : : s u r uo rn rsrio u{x

ilrn ruanrfrsrtmrird,noo\1ia',rr:oruri.r'l:Jnq.rnrn'r'ldfr'u1uiufitfiutfiu: ovdo':rir'hJrfiufnurfi
"r,

6'.:rintouuriu :J:srurci r iu rfiorirriq{rnqrrvrvr,rluriru{u{.rdu 6lr[r1#r'ranr6orqqrfitlrhilrin

ruayn.lrrJderotir,:rurnrfiofisilar0rr{Jnorqvrrvluiufiotntnioutravt[#{ (qaluqfiqluuro'r'.lu#u

u v a,i
dltl,tllI9l'l)

n1:aanr:qry,fiori',nuurrjol#nli.:6'?un1:1fid1:rnfiorLfirfiu?lnn16' ff':finr:nrfieroonld

d.:rrsiil:vlrflr ZO iiriou (Ben-Yehoshu a et al.,lqq+) ::Ud{n1:aqqilflQtl^travnr:rryutluutss
i r a q -)^^^ r-, :1-r- ---r r..-: 

dl j j t

otn1flltr,ltur{arjafl ru:uil'jt{nt:tu?i{a{ (Nussinovitch and Lurie, 1995) 0l00Ytllumlnffil{?ls?u

rlir:Jqrqnrnrurowilo'l:irtf.:;i1d;rnr:tuciroqiluiloEriu rfrro{ornnilohiil*uilucirudidufi

rirdlro?qdlfinr:roicyr6illsrfr:'lqrfrttavfidsr:rnr:Y'luttq{ (Ryall and Lipton, 1979) n1:flsao

n1 : fi I u10 fi? u n r:'[.f,at: rn 6o u fi :fi rN ru rv aru6l o r o rfj u i6 a n n r : r:J 6 u u t nJ a { r 1{

activity r rA s d rl#n r r,f; U u aO''* dr a s (Nussinovitch and Lurie, 1 995)

ar:rnfiorfiryfinrva,;fififionr:dr Semperfresh rilur.rfisrfi'orvifi'ldornat:r::uuro^ 1d

rndoufrrfr'ngnvr.rahifrlrjrfJud'usr:ruoiofru?Inn uavr'irunr:ir:ottolanrriuururilo^ rriu

ow{nr:orrr:rrayurlto{dvigoru?nt (FDA) rravolrfnr:outfiuIan (WHO) trav dfinr?{ql:il

dt:lnaooufi?dfiuutirjttnolfi'ldtrnal:o1141: : n{l 6o sucrose ester 110'1fl5fl'h#u, ar:

il:vnouu':n polysaccharide u?fi sodium carboxymethylcellulose tfiotfluar: carrier, ttaYdl:fl?n

n u i o ro - dl t-.:l / 4 u r4Yi o.- t--

mono uau di-glyceride ro{n:a'h#uutoi#rfiofrnuarsr{lurrilufleirurnfrourinttaur'la'lflfr.rilnasio

n.rraefiionarqrudor:rnr:yru10ro{rinrravnra'h1d'lunr:annr:u0il1#nrryoonGtourirurrirldfrl

Souny gs d,: go luriusfiaenl:riruoonr0{nr{uou'lqoon'lryrirfiusYouav to 6lfir"raririr?'nra

flfisrnfldn:rnr:mrulrlsru'lilrfinanrfl anaerobe (Anon,1998) at:rT{nrii.lfi{ri:uaonr:n',ori]6u0,

inurnrruafl tiavd:ul#fi rtsr{rilt14ilrvriu nt:tfi ufnurlu:vuvdu (Anon,1998)

d1t Semperfresh fi:ro':ru'jr1fi1d'nra6fi'lnt:rysaun",rulorilnolo'ju tdl?:d (Bepete er

at., 1994) rlae ilyaun0 (yusof and Salleh, rgqZ) ueildhjldHari'l tro:Jrfla (Bepete et al.,1994)

flaro{dr:rndorLfi16rduoqjfirirfinto.:r^rap{anro{ drufun'nrur{ru{ufirL?fvrfrarfinrturrirl#1#

do o.r % nr:tfiar:rnfrorfi:ororflui6nr:rd{frerolduvru#o.rt6urfiosornao6'n:rnr:nrulodq

rflunnornnr:,flrfiernr:rirurvrcrorfrrrysixrldrui fi'rryoon6rou ntfuou'lnoon'lryd travtorGAu

Physiological
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(Ben-Yehosh:ua et al., tqq+) d'{funr:l#ar:rnfrouru^ad.rororfluiGnr:nfi{dei:ailiurJq,:qanrn

{o,rHilo 1r1nli.rdrnirLrnuEr : n: 1u In:{ nrr"4

ifrrirrfiunr:

tladqun:ilrray?rnt:

1. rrioh?nli': fi'uf uc 157 rntn fi 4ru rurnr#unirgurinnr.: il:cilr0r 10 rJlJ. n?rilur?

250 uu.

2. ar:tn6oufi: Semperfresh (Agricoat Industries Limited) 50 % a.i.

3. flatdfinufro polyethylene (fi6)

4. flarffst^nsfre polypropytene (fifi)

5. Sodium hypochlorite 5% a.i(JmduillahJnaol:vi)

6. #0.:r6uqanr4fi r: erarrryarfifla

7. nsnfivrarafrncJurfl 35xs3x32(n{r.r x ur? x {.:) ryru. flureru::1 zo fiIani:r

Rt:T9!A0{

:J:ynoildru 2 nr:flfln0,:
, j- j qrhra< 4 a ! rnl:1lflno':fr t rfrohi"ki'Tt.nt:tna'oufi:rrav?Er.ln^:in^nd'.:nr:rfiurfrflri6nr:du1firx,rv

aru tu n r : ryv a o n r : qry r fi u q 0{ R r ?r 1, o { il rj o kid *{ 1 u : v il.j r { n r : r fr u fn u r

n",trtuuodz rnoofinutr.roto'inr:ldar:rnfiorfi? Semperfrest frnrur{1riusir.:ri'u sio

nr:o^gorgnriol#nli': luantnnt:tuaqd:a:o#0,:rEu6.:riJuanrufirJflriaoi.rmr.rnr:ri'r'JEuu
d q l4 | tu almuunu:0 tuil:u0iuunilqU

OAiA
sirruunr:meao,::vHdr.: frrrrnru 2s:9 fr.: ri'uurou zs+o

turiflrilolllEli.:ornrrrJa,:rnun:n:1uIn:,:nr:'lrizuarrns noufl.:uojufi'.:Hiflnrwfiu{' Iqu
:auue{ hJflsrifvr(iude u?fvruofvr6aryl:ry NE) {'.:uinrouudu ldr:arr6umrsil:vurarnfi.:

fr'qIil.:nd': rfiofi':u?fvr6.rrirnriohirli':urrirun::ru?6nr:nnaoq lnunr;?1{uflilnr:,mnno{*uu
(11 x 2) factorial in Completely randomize design (CRD) ,itu:u : "fr 6{il:snou6,ruiGnr:fid,.:

air6eni:tilurfiureitl1 dtu:u tt iG ornriud.rfirnr:rfilinumilohinlf.rluqmr4l'2 :;sT:,t doanr,r
rflo.r r6u nJE u u rfr m riu a n r ?r u : : B r fl r f, r o r :L i fm u o fyr d aryl : r i6 n i : il : v n o :L dr a
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0{R11,.l

IUU-I?

HlJ',ty

Jpru

J
lf u.:

IIlJU

HA':

,n?{

?5Yl 1

?5Yl 2

?TYI 3

?IYI 4

?tvl 5

?5Yl 6

I

n0

U

i6:Jfr fi6onur.ln6ds1ilrirun::li6tsr (control)

9 r urrJ , 3 , r

a1.:?1UO tlJ il: {9t ?UUtrj : VrJr

drorir,,d':,na^ou fi rd:fl Semperfresh io aav t

rnf,olfiedru Semperfresn #ouav t

tn6or.r nr^rdt I Semperfresn r rd:rl:u rio dr un a r afr n rfi q polypropylene (fi fi )

lqul#ilarurfle

rna^o u fr r dr U Semperfrestr r rd: 1J:u ri o d: tlu a r Afi nYfi sr polyethylene (fr 6)

lpruh?:Jaruriler
oai.)1j11 7 rfi u vi o d: uy{ a ra6 nrfi n polypropylen. ln u'l#:Ja r u rfl pl

oai
?51t 8 rl,luilod: uyrarast^nrfi n polyethylene ln ul#rj arorfl sr

oai 
e '

aEfr 9 tniJnulurirn?rLl4'11J0{dtil:vrutal : wr
ooi?tlt l0 #r.r6'':ulmduru'lslilnaol:vi so la siofifl:

i6fi r I dr{Jryrdu:J'lal:Jnao'l:ri riouurilnulurird'roiGnt:niut6u:fiiLn:;ile6fi e

drnr:il:srfiuruanriqiUrfiurirr.rrinuauqfl{nry{t{xiohiElfr4niu6':unr:1#nsttuilqflInlfl

mri o birJ*r rfj u n, rt, u 6'{ d

I : 1'f,1il16',

: : lnutlriorfiurr?orxir

s : rjaruuoetGrutfiu';

z : :Jnruuoetanttsilnut?r,fi ,,
9: d9t

ritnr:itn:rlr{{0ry avrr': a66lq u Analvsis

qfufi lulaut# arcsine transformation.

nr: ri ru rarrirdrurl: s fivrr^'r o { nr: n rurirn u um riu lrinlfllu: vu'ir.: ni: rfiu:-nu r6'qttil al

olfl Scheer (1994 ) ri{ailnr:

W=MxTcxdPxt
9t9'

w: rippinqiuilrullo.:?njohirlf.: (nfru qio {u), tvt: rirrrinuriohinlf.rriounl:luct'l

(nirr)
v

of variance trav rtila':{oryanJofrduo{rirurin

sioiu)Tc = frruil:sfivrf;cro{nr:ntudr (niru sio nfu sio fiIorjianra sioiu)

dp = n ? t rr uel n si r s : v fl .jr.: n r r ru 6'u l o rir r e.r r u o'hhl *u,,u r a o', * 0 1 R 1 fl (fi 1 4 r} a n r a )

t: r?at (5u)
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Rr:Toao{nr:ldar:rna^oufir s.*perfresh rffodoorgnrjohid*.r luanrnnt:turi.rdrfl
h r lq ^ 9l d

: o tililruqiuil QUtray : CIf o.:r0u

dinr:meao.:ldar:rna*olfi'l Semperfresh nrriltluto.:ar:rnfiolfirr{ru{ufouas 0.5

4 E 4 s m r d t v ad , , VtY ti, ^ d ar{:0 0.1 rlj:uljrfluununr: lurna0u :?ilnunr:?r'nrsrud'r1.ru0 ttJt{:n0rnnlwduq fl{nE.:lyry,l

Y I d r< d o t r rq a o d q I d a u I 4
9r?u:itl,t0{luuluruutytuunu:n truil:uqaifl4untuila{0]nnl:rnu tu?10':luulJo.:u:uYtl-t0:Yr0d

, i r 4 s 09 o a4
rv,l:ryfrclouttriu t fiu ]ou"l6urlunl:mnao{tt1lU Completely randomise design'f,tu:u 6 n::uTG 3

,t9t

,f.r lourirrrioll1nlf.rrn:o fi dsfir#uFireurlnnr.:rilo:J:vltor t0 ilil. fl0.:rnufl:R:lufiufiIn:.rq

tr!, a i o 19, q @ v a /hY t I d as Y t Itn]: tilr{auavilYd?uou 011J?u 4 firJU]u tu0.1fi?anlwduq tarrn illuu.:?tu u1u1.tu0{4u ulu
srl 9 o j, s I d v r rnYrciilfYo v A
tlJ.lufi lravulun]rttJQ Tfllun'linotn:n tnuflun{tufrflrn:9 ?tu0 tilH:.:Yt l9:un'l:nqtaonlyQn
A ! v dt v u as v qY ad A* u Y .j . 4 ^ s
s.lutilunriluLt9r ugrov I n tan:il t,l,ni:il?toe 5 n tan:]J u::nflvn?t ril0?ltnl:tfta0uru? lau

t I j
nrTrryer&R:'ryru:rqrilobirlf.:n.rluti'rfiu::1ar:rn6olfi: s"*i".r.*rt rfio1#n:rrur{ru{uto.r

A a Y Y 9) 4 s q/t a I r d o J a
dt:rna0ur{?[1il1,u:0t,ay 0.5 14:0 0.1 t9ul?tYt?1J]Jnila1uu09l?tu0 rlJu[?a] I ulyt 0tnuur,:un

vJ .i qv d 4 ^ I 4 q y a
nunTrrurv{0ll.rdyraqfl'r:ayarurna0ue.r?0urrl.t,: 0{u::? tuflyn:1?{aldnRljut9tu:51 20

fiIaniru Iounr:rf ttr::1rrjoll1r.li.rlusr:snYiuara6n6,::o':duuavnq:ourir,rrf,r + druuayfln
t9t-ajyva,,^tJ.

tituuutorniunfrnrufla'{0rntd;nfrunrru::qd?un:venur{fi':fron-rud rrnfuosrJurf.rJsiu:fl
a/d

u::Tn0lnnrwfiu{1ur:ar:J:vrutu 14.00 u. hJrfi:lf,.:#0.:rdufirifvruofm6aryl:ry fitouuriudr
qY a I d, s j d, u s d u o , tnrlJlryt?alt9tul4l{lj:utJ'ltlr I u?til{n:{ lilur?at I ?u laurjnr:?nqiu?tQrJflo,tl.tuo"lrif"lflrtavanryl

. ' UytJ dq r a j 
' Vyt{a ae d o Jolnlfl:olj 61 1{u0 ttJfl:{Tn:eUU l5 u111[u:u14?l{n]:tfiuflt.: riloHu0'luFli.:t],:uiund.:rirnr:d.:

u,
ritmrin tiniudsdriluo'lr]pJf.ruirrilu6.:rio'rrEuroqu5fm qilH4filqdu tg ory nrrufiuii'rur{vrf

il:s:rrar qo x
luiuE.rt3u rj:sruru 17.00 u 6':rirnriohirJfroonorn#0.:rEu :ium'nrirxrin uayrud.r

Hriohir.li{lilfi{{iu60 (rifvr 3 rorl) dnq.,,r,nn d':o:o#o.:rdu6.rturirErurrJn6 uae:ohifi
odsar

:uuudtn2tilrEu lquoontnuyn-:r?aril:vuru 19.00 u. rray fi,rl?u'yr : roy,l rj:yrutiu 02.00 u.
9t,
@ 4 a o o -u I o y d s g d 

^q 
I j

01nuu1.1111n1:il:etriuqilfl'Iil uovu.tillliun n0uilrldrrnuu.tlio':ffi,urolu5fT 3 toT,l rfro

:J:rtru^uqarnrmlnayrrin.:rurisrro,:u?il'n nruua''.rntnnt:rfiu;nur 2 lrau 5 iuI
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fl auasaolsaifl anr:fl oao'l
t9l

Jfl':9t1fl

uas 0.5

rnE{r?l}t

.10:Yt0d

i:u?! 3

ufiJn:,:
t9)

?llJ utu

0n0y0n

rfi: Jqu

,
JIUlJO{

!u0{un

20

rrrayfln

rlqt,,:a
,j

llnUcf.l

r3flfl1?I

lnl:Y.l

illJ?Imn

!xufl{
lrt ld:il lurJ

2.00 u.
riIt tyro

flt:maa0.1 vr I

' u9t&jd o 9 d a r d d r r t{ttti'Aa q

ilu0-ltJrlt{nrflulur{olruurJotrJn?lxJdFlurufr?luaeuEarRlv{on?]?lu0 tilr.l:':mlnil tu

u::u1ntfl (srr:r'rfi t) nrjohirl*.riirfiutuanrrru::urnrfl'hifllilr:otfiu:-nui'ldurud.: 5 iu
j , o v gJ t tlcltJ, ad d q Y d - u

(nvuuusrrn?'t 7) luilt{st:{nuttu fiuo trJrl:.rqfln::u?r ?tlfltnr tu140{tuu d'llJ'l:i]TnHln?]il

derr0{ilaruuoqrilo'ld' (nvtruuqsn'jr D nr:fiqcuHQn^#rrirudqorqurlohirJf.rriruilu*':rflu
oi < o u o 3 o q Y d ! -

ril:tsoiufinrufltilrua tunt:anda:lnt5Hru'l0trnynr:nruu'r1r'r tfln1:flrurfrudrr,rrind9CI{ (Burton,

f qgZ., Buff*gton and Sastry,1983., Kays, 1991., Schee r,1994)

dsd
tnu:nu1 lu dnlv{u:: u'lntfl

nilfltlrto.:ririoTrlnli.:mnn::ruififinarnivrl:.irrnnsir.rvrr{afifi.ttn control Rtaild":0tn 5qcq

iu unr{uxriohinli.riirn6our^lrd*fodru fifi nio fr6 (srr:rcfi t) nr:fiqarnr}rto{fiil01:flnlf':
! a 4 I t y dd 4 d4 d r dr r I -a I
11[fi6ioUil?tt6?r091?u y{lt 1.tr0 }t0 fln?] control 0]ttljuru:'lurua10{n1:r0n?uflaldfln11':d0'1

A q r 61 9a r rngt<ii< i u u d
uufl ludn]ilu::u]ntflno tHrflgtdR'l]t microclimate :0u1lu0 tilr.l:{Yl:Jfr?'ltJUufl}Jl,i?1r d.1,
(Burton, tgs2) rfio{orflflaro{nr:ilrul0rraunralhlu:vusrr:n d.:rflunrah?rfionr:vvaonr::ur}iu

,9

urvionr:nrarhto.:rrieh}Jf':rurnn'jrrm:rvruant:iliuant?lu::urntfl (modified atmosphere )

9rtiludlrAtd<ot4oq9dyt{ur?{:tuila1flu09tHu0?t1.ror]J9 ,{arrnnr:rye00n'r:qqrduu'lqu::urfltfl 0.tYn t?td'rlJ'r:0un0rut

n?rudn'ldilrun'jrn::iliGdu f luanrur6a':ri'u fr': z uio: iu Jeiutailrsodx0rnr:il06':fl fi6

arrur:nrfiu'16'urufi': + {u tsuvfi conrrol rrau nrtrnfiolfir rfiuldurutfiu{ I ttau 2 iu nrrudr6'r

(srr:rfi t) nr:ud]nuilriol#nlf.:luriru',n,fiuludR'rvru::urnrs'hiaurr:06qorq riiorJ:-rq

I l,rrr| l: a r

fl fli R r?r I 0 { 1.r u o lrJ r.l :': 1r.: u [?{ : ru rfl fl n ] : ru r rfi u 1n r : r.r fi t ;

dosYd
n1:rflu:flu1tu140.1[uu

* ro 
" 

9) d u u r, rd I u aa r

nilfl1T{10{1.tu0 [r.rp.l:':ytlnu [u1.r0.rruun'lura.:r]n 5 2u lilun?]]Jrr9rnfll{nurl{dflgr uet
q

CItun?tildetuflnsir{riuuJtronjiurlrfiarfi'u control (flr:t{fi t) nr:rnf,orfrrud'lriod:e fifi mio fi6
r9

xfo nr:riod:a fifi n6o fi6 rfiu.:odr{r6u? uaunl:uriJnuvriohinlf{ludrhidrfinr:dr.r6'ru

lryrfiaru1o}Jnnol:vfu6o'tri aur:nrfirfnurluanrnfian'16'utu s iu ri:unt:tnfiotfir'hi'ir

#rsxiohidr.rnilohieJf.r mionr:drrlmGul1al:Jnao'l:vi h?atahiusrnsixttn control lqu

dll,l:orfiu'l d z iu(srr:tfi t)
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nr:udlnulurir nv1#r.ralunr:fnurnrrruaol116ndr conrrol urnrflunr:rfillu#o.rrEu
tl

, 4 -. r o I d o(e115]{vl 1) nl:ltyilltta?rnu tudRlT{to.:u::ulntrr nu'jrnrjohinli.rrirunjrrdu uavfinfiurrfiu

ttasfint:rfiu?fl0.1ilil0 uda{fldtnr:qnd'uto':viorirrir ii'nuayrmrirdkinrlunriohinli.riirfir

fnurlu#0.:rdu nt:udlnurriolurirnrnrflurfiu':da{:voydu6,rhirirl#ufo16orriorflondurflu
e<----iir -^.-{-q -t^^4-.- , ! e ' -. " 

oTint:rfr.rfrs':uyterumudrluarufiqrgfirurB14il{n-r:ntudr rrsirirfil#,ilrrflud'0,:rJ:rf,ttnqAu

vr6tifrtfluartrEl#rfinnr:nirrfiolrrorqv{rvluanrflu::urnrfldfiqarr4ru^4{rHilryfi'unr:ro?ryro.:

1AUil5U

a r VYt&
fl 't:u9lto{Huo ttJr'l:{

n?1ilu1?fl0{nrioll1r.li,:rfiorirurfiufn Hl zs mr. ,fuvrl'irnr0ud'{rrn s iu rriohflr.lf,rfi

nt:oosttto.tlnjorirl#n:urur?rfiu 25 qu.(flr:r{fi t) ,fru':u-.lnrrioh?r.li{rflua:ufirird',rfinr:rt?ry

rrsinr:6nto.tililotflud'nunrvfi{uilnnhislo':nr: nr:6nfl0.:r.rriohinlf.:firflu controt 'hirrErncirr

ri'u hi'irrfiuluqarrqfi#0.:r6u mio:r::urnrfl udrriolflnl:lfir.irun::ruiGsir.r 1 drrfiuluanl,r

#0,:r6un:r'irryvaont:6prto.:mrioh?rl9'rLfi' unrlunriol#r"li,rfiu.riInulurirh;.irdisnfatrid'r.l

6'ruJvr6uulaIilnaol:d Jnanu?'rnr:dorto.ruilol:fld*.riducilnulurir,Iridrrfir:-nurfioarrnfi
9d4hrdtu

t{o.ttBurFou::urnrfllilfrnrrrurrmnsirrri'unrrafifr 1nr:rsfi r) rravfinr:6nd'.1:ymdx 1.3 6{ 1.8
t I .,:--i--.-^- d4 ..44 l,l t I 4 4 ln I A s -i acrlJ. nr:rortruualdsinil.:Yun frfr ttavfrd ki'itrnfro:Lrio"htrndoupt=:ranrvfrrfluluanrn

u::fltntflfinr:dnrLolrrio,Ir?nl:1rurnn'ir contror 6.rriluTrJti'drnr:6flro,rnrioh?nl:lrrrirdrflu

ru:tvrriooqjluanivunqdoilfifinrrruduq'rhirfiuarf '16,rfi.:n{arrJr:odqilriorfofinr:ro?it eio
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flr:r{fi I a6uRr?I or0n?'}ilrrquayn?r}rur?rrjud,.friruduto.rr.rrio'[flil*.:idrfiuluqarrflru^#o.rt6u-_ _i_ q {

rta v dn t{u : : u r n rfl fi u?fvr u o ivr 6 avirv,l : u n r or d'.: n r: rfi u fns tu tu s iu
u#o,rrEu
da

lAUt?tulJ
I ro) i a
tFl:.:mtnil

loa{orflu

arrnqfiu

ro?qto.r

n::il?r EiunrT{10{

rriohie.li.r

ov4
0lu?u?u11fl]u15fi

do
rnu IudRll'{dft

rda
n?1il81??lUOlrrlUJ

Avdv
1UfiA{tn115nU1

\c)r&a
, tlJ9.l:{il

n1:m?iu

rllflnnt.:

luanryr

iohid'r,r

qarnQfi

I fr,r t.a

luanru

' ia,atutlju

iqoio

dR-r?{u::u1n'rfI

i6rj:n6 (control)
I

9o
41.:u1
,r!e4a
at':ultta?tnn0lJr.l?

tna0up.r?
Aart9aa

tfl aor9.t?lta ?ff of]18 1I1I

4agirtdd
lfl a ou r.t? [ ta ?fi 0 9r ? 81I o

t Y dd
?109r?8 1I?{

t Y 4d
?t09r?u Y{0

v
I lo
tfruttsul

dr.rdrulryrduil iaJilnaol:#

drrlryrfr uil'[ a]rJnao 1:virio uu'ri
,t

Jnuturir
yc

?ro{tuu

i6rj:nG (Control)
I

9o
a1{u'l
,t!va.a
a1{u]ila?lfiaouil?

tna0ufl?
4 a 9t t 9,, dd

rfl a 0u r.t?lta ?H0 9r? u 1'{?,1

d a 9) t l aa
tna0ufi?rta?Ho9r?ufl0

t I dd
1.i09?u flll

t l dd
fio9t?u fl0

,
lnuuririr

6'r.: drolu6 uil'l aIil na o'l: Yi

di{ Iryr6 uu'l s Iil n a o 1:viri ou ury
I

Jnulurii

3.8 efg

3.4 g

4.5 def

4.7 de

5.3 cd

5.7 bc

5.0 cd

6.3 b

4.2 fg

3.4 g

4.2 fg

1.3 fs

1.0 g

1.7 efg

2.0 def

2.7 cd

2.7 cd

3.0 c

4.3 ab

2.0 def

1.0 g

2.0 def

2.0 def

2.0 def

2.3 cde

2.3 cde

4.0 b

5.0 a

5.0 a

5.0 a

5.0 a

2.0 def

5.0 a

0.2 f
0.1 f
0.6 cdef

0.4 def

0.8 cd

1.1 bc

0.8 cde

0.8 cd

1.8 a

0.3 def

1.6 a

0.2 f
0.6 cdef

0.3 ef

0.4 def

0.5 def

0.5 def

0.4 def

0.5 def

1.3 ab

0.5 def

1.6 a

7.7 a

7.5 a

7.8 a

7.8 a

8.6 a

9.0 a

9.0 a

9.0 a

9.0 a

7.5 a

9.0 a

rirradufiflrildrodnu:finrfioufr'ulurrurdshifinmr:rrnnsir{fi'umr':c6fi rfioirnr:rs#n':r:Lttnnsir'rto.:rirtn60

lnruii ounrfi:s6'un:rrurfiofiu 95 %
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d'n:rnr: qrgrfr udrrfnfi rua Jq fl fl :'r eio o r gn r:rfi u fnu tua rqar n rfl ilrie 
,lrle.lfc 

d'n:rnr:

qcgrfiudrfifinq.rqnrioufirriohir^li{hiarrur:o,f,rur.iru16' fi:ro':tu'irogj:rrjr': 8% (Kays, 1ee1)

6c to x (Burton, 1981) n;:uif;fiarrur:nan6'n:rnr:qeyrfiorirrrinkilrnd{fiuurI#rdrarrur:o
4 tn,
uflo1un15flalq t9r

,9' 
nlrurU*r4fi4nn::rui6arrur:nannr:qryrfiarir16' :vn:'-r{ 1-3 rvrr fiuri'rn::ui6vd"r

a A Aac)
nr:rfi urfi arfi 1# (nr:r.:fi z)

gt r UY ri, l,l r r 9,, ! o s d 14 s I l, / t4 r,
flr:ar{?ruo nJp.r:.r t}J?rn?uurn:::rnry6oar:avnru]ry6uu1alilnae1:ri Irury'luuyao

RrtflalduulrJorll:uiltfiuufi'u Control nt:firuocro{Im6aru1aIilnao1:?ihi1#r.rodrvirfinr:orr
dt 9) s) A agt- d v ia o I

riJuru:rvnrrrur{ru{ufildrirrfru1:-J 6o so pp* rfiolfri'unr:rfir:voyr:aruru 5 iu raryfrrEuo-sxi

(2s3s) :ru.nu'irrdol:flnli.r{i6'r.16'':uluduillaJ:Jnao1:ri 100 fr.: 400 ppm fiqarnltdndr

urioll1rl*siihil6'd'rs rd'.:ornrfrr ffirrv 2 iu nr:1#ar:rndoufi':uriolrflnlf{lil:'rdr,rrirriounr:
4 a d t4 rd o lforo r d il a rh r

lna0ufl??l:0 tunnlil dlul:0nfln1:qqrfluur t9rfln?1 control rrinuoo ludRtilu::utntqrrgt-[rJ
v

treneirsmr.:afr6ornnr:rfiulu#0.:rEu (srr:r.rfi z) usinr:dr{drriourn6oufi?syaonr:darrfiudl

ldfindrnr:hidxororflu,*rrrri'',r,orf 'rufiononnd'ur{ilunriel#e.lf,r lutarsfinr:rnrfioufi:
v

ryr uao n r : aartfi ori r o r nu rio 1#Eli.:{o

4 ^ , t I o I a d4 d dd ')nr:tnd'our.:tta?uoa?uilatdflnm{suFt ?It{ l.t:o t\0 dtlJt:nseaoR't:daJlfiarir1d'O fi.: ZqU
, d - ' ' a, r o, -, 'tvit rfruuri'u control (srr:r{fi z) riruriff.:rfjuru:rvrunzuornr:riod?uilardel^ndrufnurnrrrudu

d'ilrt'vrdzuo"tu:5utnrfl:ounr-iohirlf':hi'qr rvr:rsnr:rndolfirrrd,luorl:uilnra6nli.:rfr, fifi

rio fi6 l#p.lalunr:ysaonr:diutfiudrx#nTrjsirsornnr:ilod'ruflorafindr z uriqlnuhjrnfiou

fi': otir':1:firnrrunr:rod'ruourorn Inurailivludnr?rqBJ?rQxr^u::urnrfl 6.rfinr:nJdtruuila.:ro.:
I

qoru4fiuarurlrfiuruunr':ar rflulonral#rfrnnr:nd'u6'rto.rri',lurrru',nrfl:ouililoTrirli{ruao
^^-^-^-a--;---4 --!-y i -q oaya r r rqe,/rJqiuffRUaqnrou0.:qfiutfit.: ry.:010[!udllHnil'] lHrnFtnt:l1.lt1o.:xuo-[lrr.Ji,:

nt:trdlnuuiloll1rlf.riurirhi'irotfin r: dt wirio'b?rl:-.id'roJuGullaJrJnnol:r{riounlT
..^lt^--^-^!^61^-^i---+-,rra 4 lr-tt, y - - o! - A ,lts lnufluo tuu'114:o luna'ril u0n0tnflrur:i]aflnr:diyrriuilr-tnrrnru.:nduilritrrinrfr:l :su-jr.:
-4odqq-4rJ.: frr tt x ild.mtnni:rfilfnur 5;u (firir u rilunr) (err:rfr z) 6saoqndo,:ri'u:ruuuro.l

Lougheed and Dewey (1966) 6':uu'jinr:rtdlnunuohjrl:i1urh 1u#0.:r6uqarrqfi r: ory rflu

r?ar I d'rjor# tn^rurjrnrinrj:uilrflr 13.g % nr:rfiurirririrrrfluur:r;fin'.rrrrrilfi,,.riuiiuvrufirhfi{
. drrrr e .<-.4_i_ __ i_ ;,4 ra_ 3q j,Aq e

diutdu tljfla{t'lnnr:[nurflu?ruo{rrnn'r:flruil'r lxurH:rvriir:ratilrlunrsuyfrrrryB{ilerdru
Ar/ - 3 d ! - o r 4 vna i * ,?IlrlYlail nufl15:utl'lu10.1il1aoa{ ni:qqrriuil t1.i u n lu r?.i: vuy rr: n r.:"[urnqtu lqutailryodr.l

^.q...ry d r q-q_-- _-od A i - , qyrJqy r rr r hc,rJu{ [u1{0'ltuu ilflnl: t5qflI?l8llsndltJ'l:0tYttJuinunuu0 turli{-lFtutnnrrnt:rrry lnurilo"tfp.li,r
tr,Y

luanruu::u'lnrfl (srt:xfi z) ri'.:flirv{:rv6'flrrnrru',oii-,to,rrriolllnlf.rluanrnoorunn^drordr

1

1

t
:

r

:

1
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n'jrluqarrqfr4.r odr.rl:fiqrrunt:rrqilnuurloluqturqru^u::trrnranrufid'sorn 3 iu u:Ldl?rfi
I o a aaA dr r d a t @, - i- 4- -nr:rdrdtaturo':qAum;rifirfluarnrflro{nr:rilrrAu lrayrfrnflr:€ioust':cJostfiota-oto':lnuflilo

^ i ,! , r rnyr&ia u q il d v . 4 fitrlriri,'u5rra$rrrryil r d ?u1{u 0 tu rl: {minu: nu I 1u14 o{r8u0{n{n?lildqttaulil udltfi q

regression coefficient (r) firirdr rn:rvrirrrinqro'tilil0'lflult'tti,,ritirki'ldana.:rniu,firulud,

(srr:rsfi : )
,r q o ia t v J 4 vlY t - L t ,,1 J

rrridiijtogyulpran:vyrtrsro0a:rn'r:n'ruilrr0{Trry [nrrnn:rruttflnfl't't:&l,t?1.:n?1il9tu t0ul
A rttilt;,u . .ii y --.---a.---.^-^-.t---., v d

1,o,tp,t?fiilo"ttitlilfll0tntfl (vapour pressure difference) cr{lunuqiu?lQU ttaufl?lu5udtJ1\vlr:0u

r.rriol:1r.li,:ri':.rornrfl n?rilrf ?ro{nrtfiryutiuu1ro.rorflrf, n?rxJgou0tnnt:ff1u10 turor g:Jir'r

d f,^ ^ i i ro q I .9J a g t I a
n-uytp,t:1otrunr{afl gy.tlju0gnuanuflv tn:{d:'lilfl0{P.l?1.1u1 fl?'luttflooul,o.lr{ar{an ,{n1o{n?]il
9 q r h 3 ^ I t^ i --.t4,yq-.-d-- -o.^^-!y^-a ^:ouRlu tustofll::u[1.tuIo{ tou]11nr{?l.tut rlavil:ruriu6Yr:mavaru'[dluu^u dtmfu6vrtuatol

trsiavflt{'ueiodn:rnr:nru1i1 (gu.ton , 1982., Kays, 1991., Scheer, 1994) fi1nr'ld'rjrrur1d1unr:

orue,/9 o - lVrrq Y4 y y d
druraroyrirlri"lr{'[orynn]:nrnriru'ru0er:rflr5flruu'r tn tnatnu.:nuoet:1n1:qiUldul0.:

nriol#rJ*riirfiutuqarr,r4fi#orrfiu unydRr?,r115:flrnlflfirirun::ri6nt:sir,rt lusi:.::vuvt?ar s

@ 4 v d a I t t l4 d o @ | o , !--, I

?u lJO{U:U11 UO:?lOdylrT{:S OUt.: t:nnlil drniurjrrrunr:rilu?filil]d'fl:rnlud10tir.tilfl'l 0u
99

1d;:Juuuarunt:tdufl:{tfioldrJ:vrru^unxrilii'rufi'ilf,:yildrldfl:rnt:qqrAuriiilr7ncioiu d":fr

y:a*bx

y : ritJ : v ru r il n'r r q6U tfi urir m rin n rj o l:ir.l f.: (n fru)

,i
a = fllfl.l?l

u t ^ d@ o ! u I d u r ub: dl.iil:vrimr0gl;rnr:qiutduilt14unflo?u (n:ru n0 ?u) ttou

o - id u
x : 111-l?lJ?U?1tfl U: nUl

r : regression coefficient (r)
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sll:l{fi 2 rirxrinqrgrfiu uavd'urJrvfivrf,o"sr:inr:qry,fiurirrrinroqnriolflnli,rfirfir-lluqaru4n'
91 d aq I a

140{IUU trAedR l?IU:: U]fl ]f,ll0{U:gm U 0 tm 0 arr^l :.r

nr:il?[ os4
u1?tufldiurduqU
I

(yrtitnfinnou{ud.:)

o! I 4 dv < 6
rTil il : e d?l r o fl rt nlrdqrdau rrtin

abr
crfl1?tu::fl1n1fl
A4 IA-
?tU:nfl (Control)
!o
a1{u'l
,rls".a
a1':ullrn?tna0ufl?

4a
tna0ufl?

4aytil44
lna0lJfi?uo?il0a?u ?I1{

4aYt9,rddrna0ur't?ua?flofi?uil0
t I dei

140 ft'18 yt?I

19,,dd
1{09r?8 110

I
S lo
Ifrultsu'l

dr.r si'r o Ju6 oru 1 aI:,J n a o 1 : ri
dr{Im6nil laIilnao 1:driou

v
rurilnulurir

9d
trRt?Ifioiltu1{

i6rj:nG Control)
.vYo

at{u1
,t!ila6
a1{ultta?tna0up,t?

rna0ufi?
__4_ ? ,) t 9t dd
rna0ilr"l?tra ? r0fi ? u fl ?i

tn aoo u ru^ : t rd'rtt o d: u fi 6
t I dd

fio ft?u 11y{

t Y dd
1,1091?u ilo

v
S lo
lnut[uu1

drsdrulmduillaJilnaol:d

d'r.r lmd ul 1 s Jilnao 1:?iriou,lS q o
tts lnu luut

4.523 0.985

0.398 0s93

0.411 0.988

0.4s6 0.988

0.159 0.940

0.064 0_992

0.048 0.994

0.237 0.916

0.500 0.917

0.499 0.987

0.395 0.963

0.068 0.998

0.1 19 0.996

0.212 0.977

1.257 0.977

0.047 0.922

0.184 0.583

0.052 0.883

0.054 0.825

0.029 -0.426

0.061 0.999

0.286 -0.335

19.07 a

19j4 a

16.10 b

18.17 a

3.14 fg

2.86 fg

2.93 fg

2.56 fg

-6.76 i

18.90 a

-3.77 h

-r.92

-3.70

-1.96

-2.24

0.08

-0.s9

-0.20

-1.24

-14.82

-2.91

-13.59

7.754 cd,

9.102 c

5.973 de

4.581 ef

1.519 g

1.152 g

1.364 g

1.438 g

-1 1.18 j

7.631 cd,

-10.01j

0.58

-0.18

-0.46

2.05

4.74

0.23

0.68

0.88

-10.22

-0.90

-9.29

rirrq6ufiflrild'eo6'ns:fituu'ouriuluuurri.,lrifior',u,,nnsir.:ri'uyrr.:a6o'rfioirn:ryr{n:ruusrncir.rro.rrirrqdu

lnrfli6 pr\aRrd:yfrun.nurfioriu ss x
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j
nl:flnao{Yt2

v

6'sr:rnr:(rUrfrorirnrinto.:urio'l#p.li.rfiruri.rornnrwfiu{ rrayrfiuinur t iu fiqrouuriu

qnrrqfitruvcrud{ornrouruiud.rnq-:rmil :gildr{ t?al 19.00 u frtnar 2.00 u iuq.:riu
9) ln r tu
ri'lo:n'[rirJiuotntqod:vxdt.: zr ffq zo 

ory torrfrqarn4finrulu:o#0.:rfiuasraqorn zo 
ory 

r,,6oqa

il:vlrat 5 ory 
uavrfiruq.rtdutflu zo ory ,rjuuulnnlrfin:orravilqrndo,?firnrrrurEuil:srurar t

tYtg

f:Iru.: orn#uqaruqfrnrolu:ari'o.rr6u6{afla{ruff.: 4 ory riouovrfi'rufiurfllu tg ory do:nfi,:

u?u'vr tn:rrfint:riln{'rfioa.rto.r rriol#nlf.rrruiofi.:u?fvrdo{:onr:er:?0douEiunrfl 0.rog ru

dRl?IU;:u'lnra6.:rirt#qium4frto,:ttuohir.l*.rq,:duoufir,:ur I1.00 u 6wilr?rrdulu#o.rffiu nra
Alt o @ r 'otnnt:fr60t:r.:"luantud'rnrit:otra0qfl{nr?{1ro.:fiil01#rJi{fi1#:a#o.rrEulunr:turira.r 6.r

ororflur.ral#nt:rn6olfirrriol:ffd*.:d.rfin:rilr{ucluuo.rdr:rnaoou#ouny o.s rfo r docrufl{fi,r
As , -i Y .u?fvr : royl fineltmfl{ Iqu:0tudrvfiq16urfi'unr:flqrfiudrmrjnro.rrdo,Ir?alfrhjsixrrnq - ''--ii----'-

t
nrioh?nli.:fililrnfrorfi':odr.rfirludiriarmxan^6 (srr:rrfr 3) d'n:rnr:qcyrfiud1?rfnuo,:
- , qv1& i d a 9 o ,',nriohir'lf.rfitna^oufrr d:unrrrtdrudufounv o.s hirrflneir,rornxrio'l:irl:1firn6oilfrrd.:un:rrl
.^91-.^y-. y- ; ..-.1,-y a d q < Jvl r u , r,or,^,, 'triru{u fotlar t fivuald':u:CIsfrqrfiu'lri'u onms lilrrflnnr{fluyri.:aa^6#lrriol:flnl:-qiirnf;oufir

t- I I d A o 4 auttavcrud.:ei?u:0tio.tlUutnotdumtqfr{u?fm : rovl finq.:umr (srr:r.:fi :) otir,rl:ffqr1 r.rrjol;Jrli.r
^.!q-t+.. o a .! 9t y d d ! - e) r r r0u,"1 -in,fr"[rjilnt:rnfiouru-rtua.rd:u:a#0.:rEu qqrnuu rflu nu oufl:rmriol#rlf.:filrirna^ouEr'rff.rtua.r

6':o:o,Iri:Jiuotntflil:uilrnr t dr z rvir (srr:xfr :) tarvfiyrjol#r^l*.rfdrndou^r6'run:ru{ru{u

t4'l z:vrlufituri.:dru:cr'hirJirqorr4ru^rfioilrufn'lrirrnnqir{ilr{fi'fisr'1rnnrio,|r?4fr{dtua.:dru
ydi

:fl140.:[u1] (gn:'l{yt 3)

uc9'
d'sr:rnr:qryrfiuritnrlntowtilo'lflnlilnruilfi{ornnr:rfiufnurlu#o{rEu zuars iu

I

d'n:tnr:qcgrfiarirnrinzuo.rrr.iol:irli'rfirnfroufr:6':un:rrur{rulludxrYu uavrua{d:u:a

vfint6u:fi'u nrflHd',iornnr:rfirinuilu#0.:rdu rdurri'u z ff.r s iu hiusrnsir,:ri'u usidrnr'r

nilohirli.:d'hitnn'oufi: odr.:fifiudrd'qnr.rafifi (qr:r.rfi 3) eiruyuiol#rlirfirna^o:rfr.: u#tu
t ,t ln I ru

d(la?u:a tilil5uqiu?tQt^ fid'n:tnr:qry,iorilntn'hirrflneirimxdcr^6rrnrrjol:flrlg.riihjrn6oufi.r
i t I e) d J <, ^oi,^--rywu ri{ 6a a : n f o I rB u fr I ril u ?fi n rJ g-rin-n r ru rJ n 6 ( n r : rI fi : )

nt:rn6ou fi':d:ru ri'u nr:x onu o hirlf.rd'':fln:veriuurjr dorl-rv(rfio an n',: qry,fiuu rq

lJ::0lnlfllunt:turild'ru:01ililfuetnts oroldmeultunt:ruri.ruriohSrli,rd.ra:a#o{r6u ri:u
,) I 4_-.=-d_.:.- " qltqyv ,) j j 4 e,n?1il[1,u11u1j0{dl:[na0utl?Ylu:u?tttustitifi]ron:i iooav I otoaaa{nTtnfr,r rra-oiouay 0.s

.-4-----q-y.. ut r r q aao - y d ! - rdr t utuo{01n tr r{a t}Jltannl.:numl{drte Iu n t:anon: tnr:aryrdudrrfnrrsirilunr:il:vnf,nrJ?rurnr

ar:rndour.r^:fild odr':1:fiflirnruoI#el*.:idrnaoorfir urlirovfinrrruan ucifizuo.rHilohir.li.r

ril6uurfiunra^ot'16'r$'rn'irnriohifihirnfiounrurfr'sornnr:rfiufnururu s iu d'{dunr:rfionid

ltfl

Iu
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elai,
dl:lnAoufr? rvr-onnrirlddrurrnnr:ruri{d'rfl:a#o.rrdu6.:hir}rru'lydu6'u?rriohilnli{d6'o{nrrdn

dv
019n1ilnil:flu1

9ll:1.111 3 d'n:ini:4qtfiurirrrinnriol:flil*.r firna^our^r^rrrayrua.r6'ro:n#orrEurrav:ohi:Jfu

qil rQfi 0r nu?,r6i{ilQnfi':un ei.: iudofi u?fvr u o fir 6 anl : r (xr) to uuriu uasu?ffl 3

toyl nqtrmu

R::U?I d
NE O.:

3 lov,l

vd
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gflneirr:vtl'jt.rqannqfitosililal#rlf{riouttacH6'sfl1i hydrocooling fl?1iltT':rtas:Jiruiarnuoti'lli
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I h 9 rc) u trrioTfr'li'rm#wiiunt: precooling l#n,:riroqfnaoar?ar rrarrirl#iiruvr^6'o,rrj'lrrirnr:a{Tu

lun:tfito'tttilo1fi'd9.:idfrd:rni:s,arodu niunr:,f,ruilrBnruluilryrvrsorohi,f,rrfluri'or

airunr: hydrocooling rreilun:fififinr:a'roon duruno",ndo.:fnuigarninlr?rflufirloqnr:ro.:

(l:lnnrtd':f,td'oqarrut:cruci{{uri'uil:vrvraflei,:oondul n'.t, hydrocooling i:rud'uni::Jfl'ri6ua'',r
.{-..d - - tA
lRUtne,? tta&R1:u::lflatlifrtttltvaru flaonouru?unr:1uni:ruri.rfifiil:vfrvrfrnivrdrotorflu

uuyr r{fi ff {fr rsarrr:nfnurfl arnd{oo nnilo h?r.li{ 1d
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nrioh?nli': rtsiif;nr:aflqmuqru^1#r.rahisirstrnnr:'hlanqanrqfiurnu::Enriolfl6*.r1uncio.r

Iv{ru ff.:firoarirunnqant4frnruluntryuvl#rirn'ilraynrrrudu#rur1vrf,fiq.:ndrornrnnrauonlu

:su'jr.: delnarfie nrnqarn4fito{otnrf,q{rraynrrtfiud'rurfi'vrrisir Iqurailryodr{4,:1u:vflv'ar
r!-Y---.-.-r t h '4 u _r r < o- i r
11 et 0.t fl u d{ I 9l rJ : 0 n : v r u'l n n r a I n r o r n r rr ri.r rJ q n f, .: u ifm fi I o u il ri u

nt:fiErant:inulqsrRl?Ifloturiol#rli,r fir'irunr:anqaru4fi1#nrn'[ignnsir{mrqdfin^orn
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Suitable Packaging and Transportation of Asparagus under the Development and Extension of

Fruit and Yegetable production in North-East, Thailand project.
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ln, a i a h s '

?1{'lidrrJr:orfrurfru:r{afla^nqguur? 16'z ni.r n^o 61fl u.?t.2537-2.5381r4e zfiB-253g usirfio':orn

luri:.rqq 2fi8-3g frnluorngnrir:.,lr'[nararnilryi':ilrnJnc'hiarrur:nrfiurfio:non'kl rT.rriur.ranr:

nnao':fidrruruaq{6{fi ilanrsyrqao.rqqmur:il 2fi7-38 Lfiv

l#ri'uruyfi ar fi uu r Jr?x hJlufi an r.: rG u'r ri'u

q or r 4 fi ri r l u q q r u r': rfl u fl o {'o d i 6'q fl r {'tr il uo{ fi fi 6m f; m a si o n r : o o n n o fl r o { ru v d a r fi .r lu

r. nr::.lfrrifiquafnur

t. t nr: rn6 uuduru s fi arriou nr: rudnnonluqqmut:In o

d^Aggiouaadrqvg)
rl8?r1lr?iln15riafllttoyttann{ntuuou o10ru0{lJ'101R}JUaal?,1flgr? 14:0rlJurfl:1ulJ0 00rt2na0u
ei rrtd " r r o I q a hrdo a
oil .l tiltoo0tu?ufl0nt:00noofl rsu n?]il[n:ufiro.r0]flnr:Tt9rul rrd.rrr9rfl0F[nu til rJ luutrnu
h I d gt Ay S ad"l:JnSorrflnr:n:vdulrioonqon]fleTfrrclfln::ileill1 tqiu nr:d'ntrsi{fiq (ariu uauflars, 2534)

,"
r.riorrrln:vri'.:nr:1dar:rnfisirs r ruion:v{u1#uv6aroonnon rdu viudruhJo gfra v, n:v{'u
q, o ' r r s / . s a < 

il

tililuaaroofleonurnfiu (nuvv{nrrnvfi:rorv. ru:J:J; arl:o$, zszo) vrtlnafi:vr:rlrya rirl#rir
-iileiltlnnoRilvavalflrJilrnfru (nsoorai, zs:o) uoflrrnfifinr:ldar: NAA, IAA, GA3, 4cpA,

2,4-D, promalin, parquat, ethylene, chlormequat chloride [[0& urea riludu Ar:gilnrirltLrlgfiqfit
qs) A tnyA i 9 d 9 a oq9 oA rra uhl
trilvaaloonn0n tariluluut{[aflu0u dl:ut.:su91111 t?tqilR11,tn0n01u rrgril:]J'rBrtJ.: lrJlJrnil0

z; qivrrirravflil{u, 2530 rras riufru,2542) nr:l#ar:
ddr i 4 i a a q uy u J a Jo dr 4

rfiurLJullu?vn'lfiu.1tl,{or?'{lJruar{aflq0n}Jgaal tuqSHu't? t9r 9t'tuu n1:f,nutu0.trilun'l:flnut

6uf;unto.:ar:n?uEilnr:toiqrn^ulnrrav{ovrrrluu-r':rfrofifi6vrfiflasioe{a,{Aqlraeqarflrilaon
4 6l z{ ta a4 09 u t I

iluCIa1 tuqguu1? : ?u0.1rJ:rJ'rruIray?In1: t,rdl:n{noI?a?u

Ad6 A
?5911tUUfl1:

ruva^orrf,u{qilil: o'rq sil :vo;rJqfl lxl meri druru +oo du
<Io9,o tn9 | s 4 ln ln s 4 d aaar:rnfrfriflunr:mnao{'tdrui lyrrrmarfruru'lurn:n lrlogGu rruilmlduoufr6n

a ff d +r d dql q

rrocrn (NAA) rlUrnanqa: l7-34-17 Uurflilqfl1 12-24-24 rraudl:rnilllo{nunl0el

flatfls
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u r jd a s u ': y .lo , A i1.1.1 nt:9t9tr[9t{fl.l tutFlou?IquRlf,itJ t9lugl9lltfl{n{ttfi{ n{ [uYl:iluu n{ta0u
Art

rra& n{00lJ oonornmt {q:J

1.1.2 nr:lei{u {unonu#'rlcirfr'.rd'nusi.:fi.:6'uav o.s fiIaniil {urnfl 4ffi D-

24-24 d$s't at niuduJoulalurdou ?{qunrnil uav n:nirnl 
s

1.2 nl:Ifl;uil6'urfionr:rufinnonluqquurr
-'j-,drasoqYtdtrd1.2.1 R'1:Sr9rIr9r.1fl{ narrfl{n.:9rulqouqo1flu launfl t?lvl:.:qut1Juailil:{naru}J

ilt?ttruats
rilu r.r ]flu u n a r { m : { il }J r ra v n ? til d{ ?1 :.: 1{ u r11 1 n u 50 rryu n tru n 5 [?l I R u 11 Rqqqqq

9) y v v ,A, A i A Y
9t u r,t : I lJ n u fl 9t I [9r.r R.: o o u n.: tCI o u n { t tlf .t o o n 0 I n n ] ulu vr :.: yi ruI

1.2.2 nr:lcif,u flunonu#{kina''.:6'ouri.:fi':6'uav o.s fiJanir flornfiasr: tz-qqq{

24-24 6n:;r o: niud'u lurdousrnifllJ rraviln:rnrJ

n r : Ti u d'r : rn fi r? ru il u { u vr r q l u u a v a'r : n ? u q u n r : ro i iy rn^ u I n x d'.r 6'o r r si.:

i bs/ u
n.: tgt 30 ?u

r.2.4 viuar:rnfr:Jo{fi'urir{'oJ:nrravrrra{ flrrJroRdr:r{rrrusdlio.rnr:ilan
a S /ao 4 d

iluaal [9rufluu?0u]tsd?uf,:durnu{

2. rruuttayeGnr:moao,l
,

rrflunl5mflao{ ?1'lrrr{un1:ilano{uuu RCB ,fitu'lu +.fr g n::ili6 6"1 au 10 d'u ]srtr
t9/

d t qya u 9,, t^ il 44 @ d
fl r : Q 9t Tr u d r 5 I?{ yt ? m n a u u : il 1 0l fl u a y 200-250 ryry fl { u

t4s4r@T1 dt: I5 toul:u l% ?\u I n:.1{
I

T2 ai:lnrrmar6oru'lursr:sr z.sx uiu t ni.r
I

T3 dr: NAA 5o ppm riu z nf{ rirs6'u ts 5u
I

T4 dl: NAA 50 ppm riu : ni.: vir.:ri'u ts 5u
fid

15 qurnanq ffi fi-34-t'7 uilriu z.sx l{u r n*.:
+!d

T6 qurnaoq ffi n44-17 r{lriu z.s,t"nuz n9.: rir.:ri'u ts iu
--+tdgr9rLT7 Uurnaaflnl 17-34-17 lrilru 2.50/oTt}t 3 nti Ht{nu l5 iuq{

til9
T8 control (viudrudrrilar)

v49)
3. nt:ulJ?rntoila{

a d u d y ay u, d a a s
3. 1,.iaf{afl fl ontnu4n?u rfl urqr{']uFt0 nn iJil5 0 L tr.: ru 

-tn (ilnr:ro iryrstrL lfl lornon
A i du ,d 4. 4{ d r 4 4 q rj. - < ,)

tgluYl 9tofllJCInuilulilauud0lndrilGio.t00ulilufl1jr? [!nvaoflru-lulju'la1rcgilu) ilun=n{orya
OAdU
nlu?unon/n::il?I/?u
,

ilrufinnonaa/n::ilaE/iu

(1)

(2)



4
t!008

10i.tL

11..11'lr'

i 1 a-

nr!fi I

i:Jor

r lnu

ta0fl

ta
I

198

(:) {uSorurerfl on lduri r rurprrdurirgurlnarserontalufloRqil n?luul?non

tta;fl ?llJUl'l nfi ilfl o n)'fl ru:u 10 no n/n: :ilif; ldviu

:.2 fi'murnr:rfrqeon uonfiroiryrurlrrj {:l4nfltu'flru'lu s dutn::ruiG Hd":d'qrrei'l

i. v j j i o io t . j ja--- dr

nqgtuas 4 n{ n{rtrnriro?qrurfrr3ufl'jr primary branch fr.tfrtfr9otn primany branch til1'l secondary

oad-'

branch [t6u tertiary branch aliliitd'u frnurrt'ottutnt:To.lnonfitfiqqt secondary branch ttay

torriary branch lqufiu:yrlyl?ar (iu) r?lrrniufinonr(paur16'tuta 1-2 fia6trun: oufi.:tfiltfio:

aon*ilxqot

:.: {oryaqqfi,,imor ld*ri qaruQfiq.rqn-rirqn n?]ilfrildrur{mt

t?otltavdoluYl
i, o i u ^-^^^- lau 4 F
r?rudu flarnil 2fi7 duetet ri'uaretu 2fi9 il flutlifufrrya?uf,tdytnu

q ---{' {

e{ atIa Ye o I : rf ru a nr : il o a o'l

1. flaflAflqon

t. r dru:uprontdul5u ,firu:uqonilyfiarfirfiIrfiuI16'1uqqnu'l?:3il'i1{t6ounqaintuu

zs3z fisun:lnil 2538 'hjfinuurrsrnsirsriuy!xatr6odxfiriodrri'iy rtsiilu'irdru?ueoR:'lut9l4oulu

rrr^ouuqain.ruu nr:liudroar:'hlogGo 1#ruarudflfion#oufiqfl fin?tilttetflei'l':01nnr:viudru

ar:rnfioiu1 :?:Jfi{ control odr.rl:fi6 nr:duat:'hloqGuorl#nraHa^nq.rfiqer1urdeu6'orur fio

.fi'u:rnru rrsi'hifin:rrurflneir.rriunr:yiudruluttmatfitlt'lutfl:a ttau{u n34-17 2.5% fiviu :
!, *on:{ rrauflrlr01:on0r1J?unon1ut6ouilfl:rnil ni:viu6':u'ltloqGund'rL1#'f,rururronafl#oua{

ilrnfiqo rraneit{n1nnr:yiud':olvlrtflat6uil'lutel:el NAA 50 ppm riu Z u*l fla n-ll-tt 2.5%fi
,l

du z uas : nfq (flr:.1.,^urnfi t) ei:ur.ranfintrntrtoouqrunrfi'uf, fil truuruu 2538 v{u'il firfiu'l

rfiounrunrfiu,6' ,rirriui,ifin?lurrflnei't{llo{flailAfloon lnu control t#drurunonlduliu 4'rfiqn
, - 

o 
l,r rd - !--v-,^^-^.1^,g^..1..,,,"^-.,*.,.,I'le,ra<a flerrn*aaa< tz-: 

I

r?rlRu 11.5r non rildn?rilrransir{ri'unr:riudruliltrmatfiuil'lutst:et {urnf;n4or: 17-34-17 vtu3

n9{ NAA ,,iu l ufu Nea yiu z n9.: uav{urnfie ,iu z uiu fihi'qontilrfi'l 1t.:9, rt'r4,s.74,s.56

Yv
LLay g.z4non/flu/?u srrrudl6'l (srt:tlfi z)



199

'ilru:uoton/dwiu cro'rilsdarluqgHurx nd'{nt:}iuar:tnfirir':1 16'rrri ltlogftu v"
99t

du t ni'r (rt) Inrrvrarfiuu'lursr:sr z-sv,iu t ni.: (rz) NAA 50 pprn riu z ni.r (r3)

NAA 50 pprn riu , u9u (to) {o4n: 17-34-17 r{ruriu 2.s%vtu, u9.r (rr) {uqn: tz-

y-n fiuftu zswuu, uiu (ru) {oqn: t7-34-17 r{rudu z.sw tiu, uiu (tr) ua&
.9

control v,iu6":urjr (rg)

n::il?n vt.u.37 fr-n.37 il.n.38 1r.8.37-lJ.n. 38

T1

T2

T3

T4

T5

T6

T7

T8

2.26

I 1.15

7.90

8.58

7.97

7.00

7.27

7.95

b

a

a

a

a

a

a

a

25.55 a

21.72 ab

15.35 bc

14.19 c

17.12 bc

17.92 bc

21.05 abc

18.09 bc

4.53 d

8.30 a

7.64 ab

6.09 bcd

4.92 cd

6.68 abc

7.34 ab

6.47 abcd

t0.75

13.72

10.29

9.62

10.01

10.53

11.93

10.84

7.51 18.87 6.49 10.96

F-test NS,f rl.

CV(%) 39.5 22.6 20.119.6

';iyotefl r rq a ufl er r rJ Fr ? u o n u : fi rr fi o u fiu 1 u uu r 6'r'l il fi n ? r il r r n n ei'r { riu yr r { dfi sr'

rrAs)adi-i.)
n?1il ttfl nfl 1{10{ ntrqo un ? u?t DMRT m : e fl un?lil1y0 lJu 95%

* fi n'r t tr usr n si r { fi'u yr r.r d o^ n^fi : v 6'u n': r ru rdo riu qs x
dt

* x fi n r lru usr nsix ri'u r r.r 46fi fi :s 6'u n :r u 16o fiu qqx
h rd t a aa

NS truiln?]ilrrfl nnl{nuTl.:d09t

iod
tlJo?tn:1u1{
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ll

err:1':fr 2 dru:uqon/ &ufiu torruyfiarfi1#rii'.:qqnutrunyrirradu::ilnrurfi{ornduar:rnfi

tfirr rixl lduri lrlog fru t,t viu r ni{ (rt) },urvrarduu'lursr:er z.sx du r n9,:

(r2) NAA s0 pp. riu , uf., (rr) NAA s0 pp* riu : n#r (r+) fluqn: ti-34-t7

r{x{u zsy,ytu, u#o trr) {u4or: t7-34-ti r{ruriu z.s,t ytuz n9.r (ro) {aqor:

l7-34-t7 r{ru{u z.s,t uu, u#o (tr) 116& control yiu6'eud1(ra)

n::il?r n.fl.38 il.n.38 rru.u. 38 ?{.u.37-ru.u.38

T1

T2

T3

T4

T5

T6

T7

T8

27.66

36.60

33.79

32.93

25.79

36.1 8

34.10

32.37

37.90

47.09

48.23

50.51

32.09

55.19

46.76

47.38

17.33

22.71

20.41

20.34

15.84

22.04

21.30

20.30

6.15 c

11.39 a

9.56 ab

9.74 ab

7.12 bc

9.24 ab

11.14 a

I l.5l a

Mean 9.48 32.43 45.64 20.07

F-test rk* NSNS

cv(%) 20.9 26.2 16.2

' i i I @ i a q q Ju,o r q 
^o 

j o d
flltqnumfl'rtJfi?u0nu:vrrl.ru0unu lurru?9r{ [uiln']ltJrrannt{numl{arisimoirn:rsil

rtAgtadA.iJ
n ?1il r [n nfl lw 0 { n I rq a ufl ? fl ? 5 DMRT 11 ; y n u n ? 1 il L"ttouu 9 5yo

* * fi n: tr usr nsi r.t ri'u m r{ afr er^fi :y d'il n : I u rfi o riu ggx
lnrdrqaa

NS tIJUA?lilrrfl nnt{numl{doa

yr9

t.z dtrrinnandwiu rw'ir rirrrinnonruvfior'hifinrrrurrsrnrir.:fi'uyrirafifi r[{flaflfisr
6l , r rd I u a d O 4 atuqeilur? trauq850u lrerlru?1iln?]iltlflnn1{nu{0{ruar{afl:'rurfr0u tur9t0ulrflf,oR'rBu

iln:tnil travqrntfi'uf, Inum:ltlogEu l#rirrrinfloneiod'ueioiurioofiqn rnrsfinr:yiurl:U

lflttratfiuil'lutsr:fl l#rirnrinrronilrnfidn rrsi'hiusrnsir.:fi'u control ttaedr:tnfi6u ant{unt:yiu
e

15.6

d:a{oqn: n-34-17 fiviu t nfc (fl'rn{fi 3)
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grl:'l{vt 3 dtrfnnon dutiu (niru) to.:ruv6arfiilu6':odr:rnfiru^nrir.r 1 ldrui lrlog Ga v,
99y

rlu t ni.r (rt) luurnarduil'lurel:et z.sy,uu t ni.: (rz) NAA 50 pp* tiu z ni.r (r:)

NAA 50 pprn ri, : u9.r (r+) {uqfl: fi-34-17 u?lrriu z-s,t uu, ofu (rr) {aqn:
ti-34-t7 r{rur?u 2.5% vtu, ur'u (rul {oqn: t7-34-17 r{ru{u z.sz yiu : n9,: (T7)

il

lta& conrrol viudrudr (rs)

fl::lJlf ?r.u.37 x.fl.37 r.n. 38 n.il.38 il.fr. fl.u.37-:J.n.38 fl.u.37-llJ.0.ii

T1

T2

T3

T4

T5

T6

T7

T8

1.28

0.29

1.81

1.28

1.35

1.31

Ll8

1.17

2.94

3.77

3.44

2.37

2.14

2.73

2.78

3.29

6.91

5.72

7.54

6.57

6.33

5.54

6.72

6.97

1.65

1.51

2.06

1.48

1.39

L53

1.58

1.77

3.87

2.99

4.21

3.68

3.69

2.97

3.93

3.94

a

b

0.74 ab

0.47 c

0.92 a

0.79 a

0.68 abc

0.55 bc

0.77 ab

0.84 a

1.46 a

0.76 c

1.37 a

1.09 abc

1.18 ab

0.86 bc

1.09 abc

1.29 a

NS,.*NS**Mean NSNS

F-test 34 ?4.5 20.9 22.4 t7.0 21.0 16.9

cv(%) t.2t 2.93 0.72 t.t4 6.46 1.62 3.66

1.3 lUtgtnon n?llJU1?narqonrravn?-trJUl?etofllJy6ariuqqrurr (x.u.:z-ru.n.38) ?,,tu
t h td t e AAu?l control "lrjilnrtrurtnnsit.rri'uvn':afrsr-ri'unr:viuar:rnfi 

rrrirdur.irgutlnar,rqonfin:trgnnsir.r

lflunr:liuar:luttmar6ul'lutn:n rirh?hrusfrarfirdurirgutinar,rnonrlouficn 6o 0.62q {'-

tryufrtret: ttflneit{ri'unt:viuat:rnfiodurrav conrrol nr:yiuor:'lnIog6a NAA 50 pprn riu z n#,r
ruu-AgltlJrlrrafll{nu l5 ?u tlau control iltiiuntguunat.:aonilrflfrqnrrri'hJfin?'lrJtlflneit.:fi'uar:rnfidufirvrdo

(srt:t':fr +) otjr'r1:fi6turnonrus6nrlu:orfl lqrroau; yruiinr:iluar:uio[iyiuar:rnfrruvdaifi
rvrroi

tutfin0ntrstnfi t{nurrqt0uN [n (fl t:r{yt s)

I

l
I

(
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jaqatdat

9r 1 :'r{ vl 4 fl u 1 9r n 0 nI s aa 1 lu q g il u'1? fl a,: fl 1 : n u d] : tfr ti su 9t 9t 1{ 6lloo

'T-11

,la:

T:]
ilqf,anruu 2537- iln51nil 2538

n:5il?r 4
fl?1run?tilnau00fl n?1xu-t?n0n

,ttd
tdur.nfluuna'1.:fl0n

TI

T2

T3

T4

T5

T6

T7

T8

0.79

0.98

0.86

0.86

0.87

0.81

0.88

0.89

t.92

1.99

t.92

1.91

1.64

1.98

1.97

2.02

0.67 a

0.62 c

0.67 a

0.65 b

0.66 ab

0.66 ab

0.66 ab

4.67 a

Mean 0.87 1.92

F-test NS NS *r(

cv(%) 9.6 12.4 1.8

\S

6.9 a'r:r':fi 5 rurernon:Jea^arrafiuluqq#ourrarqqrlu fl zs:s fid'.:ornliuar:tnflrfiorir.r 1

.56

tt

It

i:

I

U

U

n::il?t vt
nlJRlT{Ur 2538 - [lJU]UU 2538

AO
rjfiuluu 2538 - nuu'triu 2538

n?truu't?

naun0n

n?1lJU1?

flon

9td
tflur'l1fluuna1.1

n0n

Fr?1tuU1?

nailaon

n?'tuu"l?

q0n

iltd
tdur't]fluunat.1

910R

Ti

T2

T3

T4

T5

T6

T7

T8

t.02

1.04

1.02

1.02

1.01

t.02

1.03

1.04

2.fi

2.15

2.09

2.tt

2.tl

2.t3

2.tl

2.1,2

0.76

0.75

0.76

0.75

0.75

0.74

0.75

0.75

1.19

t.2t

1.21

1.22

1.22

1.19

1.19

1.2t

2.35

2.36

2.31

2.36

2.37

2.35

2.34

2.86

0.77

0.78

0_77

0.77

0.77

0.76

4.77

0.'77

Mean NS NS NS NS NS NS

F-test 1.5 1.3 1.4 2.6 15.2 1.9

cv(%) t.02 2.11 0.75 1.21 2.41 0.7'7
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1.4 r[erurnr:nr:tfinrqon ,rurd ,."ondary branch ttdi tertiary branch tdrffofiplurnr:
a dr - 4 a i t i d Alnrt 09,

$tnrnarilufiontutfi l-2 il}J. oufr.:rfiurfra?non:uuueronflil ?{uil n]:fludl5tnilfi:0 tililud: t?l

I a U rd I s aa r 4q.-q--u---i-q^,^^^^^ - l- ,----^-f!
rrnuuaat tlJUn?ruttansir{fiuYltlaafrodxfiriudrri'q1 fr'lluqAHu'l?trnuqer'lu (41:'l{11 6)

arsr{ft 6 fi'murnr:nr:rfiflqon : rearfil#otnFrutfirrnonflura l-2 ruil. fi{rfiurfig?eloRlj0{eqon

n lr to.l il s Aa tfi du at : tn fi ryu^rr si r{ 1 1u q q n u r r r rn v q q rlu
I

N5:}J?T

qQflil1? ; 25 T1.rJ. 37 - 2 n.n. 37 - 10 lJ.n. 38 Qqrlu ; 1o n.n 38 - 28 d.n. 38

nOn0ln 1rcrl,jary branch9OROln secondary branch nOn01n tertiary branch

T1

T2

T3

T4

T5

T6

T7

T8

13. l3

12.45

12.43

14.50

13.33

13.65

13.0s

13.23

14.00

15.23

13.28

13.15

13.30

14.1 8

12.80

t3.45

13.18

9.20

13.48

11.28

11.20

13.65

10.73

9.5s

Mean t3.22 13.67 11.53

F-test NS NS NS

CY (%) 10.4 10.4 2s.4
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9a
roncrl:0-l{o{

ii
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(%)

rJ?rtarn:or

(%)

pH TSS

(Brix)

l:5 160/190 C 4.6 8. l2 2.84 6.4

l:6 180/90 C 17.4 7.50 2.84 6.4

l:7 150190 t5.7 7.30 2.78 6.6

l:7 160190 16.0 5.82 2.81 6.4

t7 174190 16.1 6.48 2.78 6"4

l:7 180190 23.9 8.09 2.76 6.4

l:7 20 %o 16.3 6.87 2.76 6.4

l:7 26 Yo 2t.3 7.95 2.77 6.4

n::ru?r
4

n?]ilryu

(%)

nau c( marfildlunr:

avalu (urfi)

1:5 160/190 
oC

53.74 0t{ ow 159 B 4_53

1:6 180/90 
oC s3.33 01': ow 159 D 4.24

l:7 150/90 
oC 49.71 qu ow 159 C 3.29

l:7 160190oC 50.43 0'lil ow 159 D 2.57

l:7 l70l90oC 5 1.13 01.1 ow 159 D 2.97

1:7 180/90 
oC 53.94 au ow 159 B 4.70

l:7 20 Yo 63.95 qu ow 159 B 3.63

l:7 26 ah 51.89 01{ ow 159 B 4.40

OW = Orange-White
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v

Factorial in RCB ,ilru:u 6 n::lJef; + '.fir nrrrut{u{utoc
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dm!yt4c^ t)
p{ a{ r uYr tolJfl uet tJ llta?
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" d q o9,r@ t v utg) t I 
I
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! ,r rt & , ! - r r r o ys ad
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I
d?up{an1:moa0{

9tty

rirurin ilvttultlunfirJtu Fr..r. drying tl'l^rutourruoold maltodextrin :]irurnr maltodextrin
A,o,i:-dr<de

15-20 % nt:tfi'u :J?rurnr maltodextrin rirurfrildrilrinruvtrrutTJun Jfluannt:dilrfiudt rlirurarTU

"iar,ier^dmaltodextrin t?luotn 15 lflu zo N v'tutfiudtvfinrustrrurilunfinirunr:fitrr#l usinr:rfiru rjirurat
i.grhrrrra9r'

maltodextrin rfrruorn 20 rilu 2s x hiusrnsixorn zoy" dmtJ?rJrar maltodextrin 30 Xrirnrinnd'u

^r)Yya q rr{ : r u rn n n 1 T a u I o { d ]}JU I 1 }J 0 I n fl rn 1u : s 1,1,i x r7u n o u n r : r4 r r t#.:
a dt - 4 ! o 9 ! ,, dr J , 3dll0':uylj'1lJtilUnilrulU n1:mllt?t{ 01.:a':0tnxltatattiltiluilln'la00u ttn&01{ a{}Jtnlju

trujo:l?rutor maltodextrin tv,t:llttn ts rflu 20 % ttdfililrr]6uurnla':rfiorfiru:J?ruril malrodextrin 01fl
drd

20% Lllu 25 %1110 30%

sn:r{d I Eurectic point rirmrinrr#'r fi rrnun?t}J?tut lJouJyl,trJrflunxirr$r;il

n::ru?n Eutectic point

(oc)

I
uu. tt?t.:

{%)

dr. n?'ttJ14u1

(ryu.)

l:4 0o/o -4 35.92 Brown 200 A 0.1

l:4 15 o/o -5 53.4',7 GO 176 A 0.2

l:4 20 o/, -5 65.84 GO 176 A 0.5

l:4 25 %o -5 6i.88 GO l6s B 0.5

l:430% -5 43.71 GO l6s B 0.8

* GO = Grayed orange



etl:1{fr2

250

qa4dlodr

flil diluam'l{ tfilJlJ0.: tJUfl ltJ ril undlt: 0 glJ

fl:5ru?n TSS (Brix) pH oAnTFt xrirnra

l:4 0%o t6.4 2.65 12.67 52.0

l:4 15 Yo 19.0 2.71 8.68 38.5

l:4 20 o/o 18.6 2.80 7.39 34.8

L:4 25 Yo 19.2 2.78 8.51 43.2

l:4 30 o/o 18.8 2.85 s.69 26.7

flr:r{fi t :l?ruranirfildlunr:ayaruilyqJtJtilunuavt':arfildtunr:auaturuulllrutTJtln 2o nfirlu
l^d.

ri116oq 100 xra. (utYt)

R::TJ?fr
ra ! Ao,ret o

il:ulgt:u1T trylooo1.1u'l

dr-IY
uurrurTJun z0 nirufr avaistudr

100 ila. (ila.)

io vo
r?a111 tu tufll:aealu

ilsrrrJrijun zo nfirlu
!^,A

drrdon loo ua. (utvt)

L:4 0o/o 400 2.26

l:4 15 a/o 300 4.23

1:4 20 o/o 200 2.57

1:4 25 Yo 100 2.56

l:4 30 o/o 100 1.39
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dll'l:U tUtJUtlJ0tllflUnl:llqn0': tUdli Chlomequat f"ldilliTqn0't1tU?l dl5 Chlomequat d1u15fi
r q, d a 3 o r r oi cd ' r

s?u l14lJv[lJ0t?Iflo0fl9r0fl[:?lJuttauilu?1.]fl0r'rlJtitn?tilnn ry.:0tttilu[y,l:tyd't:y?uaqnt::?{fl0,1
.r) S I ^ a ir q 4q a o g, I dq0ntln0lnlfl:ou teruilflgrrJU[u0r11flyrilQn tuq?]Jur'rnv! [lJrana{ iiteturiurrasoonqonlS']unu

" i - J q 4 i r j4 oy a a s0lu?uq0nuln cx{nnuuvu0ullrJ [urJsrljori'rfl1]ilanu0nqgTilnr: lrydl:uyaon]:[0iaJrax [a

(fi:rnr,zszg)
o4iytdr99a

11nn1:mlnl:flnU1[U0'l9luTl1J?ld'l:10?1]t0u fi?1illlJlJtu 100-200 ppm d15ftO0iln?0yl
il9

n?rutdildu 200-400 ppm ufl3d1:utlnnl^':vt:tJrya n:truu1l{u 50-100 pp.r, ri:orrtr,ilru:una

tu'lerp{attae:J?ruramror.rfinruvrfiorvradrJqnluqqrlu rilroILITuutfiuufi'u control 6":riu6.rarunr:fi
o 4 qY 4 t h r

nuutlJtfl nu'l tl.tau[0uo9ro tl]
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AAoA
?fint:9lIuu{'1u

,)

d r n r : m n a o r lu r uJ a r yr fl a o.: I o u r r u n r{l u : n t : vr fl a o { ti o u n r il rri e I o { ar : d{ fi

nlrnruuud 1 ?-t{lrruun-r:lloao.:rtilu 4x2 factoriat in RCBD ri'u 1 contror flod'ufi t nrrilrrlru{u

ro{ar:ilrJnafiem:rJrya +:s6'u6o 2s,50,7s trav 100 ppm. ilti'ufi z 'firuruniliil#ar: fi01#

a',ru#u,60: (11i'ar:nd'l:Jen z ri'rJetr#) ttnvl#ar: , u9', fu#u,,:nu6":rJqn z &tiar{ rtovl#n9'rfi

ida.
2 nJOuUtlotllfla9rua)

nt:ilaao{d 2 ?t{ufiunt:?tqao{uu1l 4x2 factoriat in RCBD ri'u I contror fltd'ufi t rfluar:rofi

yleu + :y6'u6o 50,100, 1s0 rtau 200 ppm.ilof,ufi z 'flruruu9ufrlt?ol: fi01#ar:n{u'6u' (l#ar:
grer

vd'rrJqn z dt)ey11bunyl#ar: z uiu (uiu,r:nxd"r:Jqn z dilari uavl#nf.:fi 2 rfiouvtcl^otYlflsl^el

ila)
j . - -; Y e)

nt:ytooo{fi 3 ?'t.ttrr{unt:ytFtoo.:ttuu 3x2 factorial in RCBD tlu I control il00uYl 1 9l?1ut1lJ1Ju
t9

llo.tdt:naofin':olt nao'l:r{: :v6'l6o 100, 200 ttay 400 pp*. fl06'ufi z 'iturunf'rfi1#ar: 601#

a1ru#u,60, t1?ar:nd'.:rjqn z d'rJnr#) uayl#ar: , uf, tu#u,,:nnd'.rrlqn z ilt)a.n{ uasl#n$.rfi

iaa.
2 [rJ 0 tJ u t1J 0t1l fl 9l fl r{ a )

dmt/laeA 1,1

fl a{ rull lolJ{lusl}l I rla?

o I d 3+.e-r
TrnrruQnlr&rrorllflenrJn::ruTfrrfro{ufr :o ru^quru u 2541 rrdr:Jfl^rifinoraolrta;rfilr1oryo

r aaio A d.4 -ar{ .l flriln5:}J?r1rnt?tufl ltaet?utfrurfru:rfioiufi g riuursu zs+t

ctrJruont:ilflaos

' riufifi161unr:noootn?1ilqqilflilu:6ul,o{

glufildlunr:rnao{d'r: pGR d{ : urjn'rrflu6uqoradnfifiqorJvfltmr 6'r{'ooqiluu?n rine-
,9

loamy, Aquic oxic pateustults. ruaririrn:rv#nr.:rniitnfl':1uflr:rlfr r aarJld6'.rfi 6ufr:v6'un:tl

6n o-:o rsufiruer: fi:J6^fi?urrflun:qilrunar{ unriu6ufi:s6'lnrtruf;n o-ls rryusl^tttq:to{rtila'l

ilnao{dt:TtrJnafi:yr:r1rafi:Jfrfi?urtflunnrl n^urlnrrrln.rfirl?rurar organic carbon ttffu total N

i rdv q r l j a -.4- J: A .--n---qJJ' a d/a t u dl 4
qir rrsifrfr.r6'n.jrq.:n.jrrirraduzuo.rnuqqafrn rTifirfio i0rililnr:lcitluoumTueinstoflulrua'lu1J elu

ii., : urjatfirj?ruraryloaylofafirfluil:vlusritd' (available P) Jvlrtmat6oru, ttflnt68il, ttau

ruilnfirfiuil fiuanr:J6uu16'auv.rr',rGud,: rnJolldrflurn]alrqaoltravfint:ki{urnfi4nilfiol

siofiurururun.ir s Tl ,n'.|l#fin',raydulro.:t'rEotxr:fitlurr^uql otix'[:fiflrilzunririrn:rv#fi'rTri

d v herr a I - r--riq^?q^ "^-"1^^"11, 
o ' i dt

dtut:6ruuuu tql't9tufl{ 3 rlila.:vt IU Iunr:Ttflno.rorilnqiloour]q0l]11:fruucirfroonruttllu
lt d I 4

il: g I uryun o]J&tllo [11fl 0 u'l{ trlu.l1'l 0
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ar:r{fi 1 ririrn:ryrimrsrnfiro{6uft:vrTunrrru6n o-ts lray l5-30 tryu6rrun: to.rdufildlunr:

dnure{ato.tat:trInafi:m:rlrya (P), ar:rofir,lou (E), ttaudlrflaofinrom nao'l:ri
raat

(c) sio rua Erfi fl uelfi ornflfi rJ q nluqq nlu

nrrruf;n o-15 rylJ. n?]ildn 15-30 ryil.
dlJU9l

PH (1:1)

Organic Carbon (%)

Total N (%)

Available P (ppm)

Exch. K (ppm)

Exch. Ca (ppm)

Exch. Mg (ppm)

0.083 0.068

'7.0

1.2

5.5

1.1

5.9

0.98

0.055

118

162

635

54

5.5

0.76

0.034

84

113

443

36

4.9

0.78

0.0s5

62

r19

390

38

5.3

0.77

0.068

32

82

470

38

248

2t4

819

47

157

208

559

51

L

4l
Rt:ilfla0{il

P = Paclobutrazol;E: Ethephon; C : Chlormequat Chloride

I : 9.t 0 1t o{l G['l I Paclobu tr azol gio n r : to? rU tfi uln t ta v ru a r{a n { o.r

d i, o

ruv rfi o rvrs fi rJ q nluqqr.l u
AA<

nr:[0:cu[9tu l9l

alrrr',lua:r^ryr:rlryaflzuarir1#ryrfiorilf,fiturerdurHna{tfio{0rfldr:'lilusnoflr5tt?iutst'u

lnmxdr,.rislili)1fl (vegetative growttr) r4r1#n:',uq.,,,urri',u#nrt#lrusrfiotvrgfild'iudr:aea{
+veA&
lqunqa{fl lun?tutfl ultulJ0'l dl:11 q i uu

dr:il1Jnafi,lm: rIryari r1#ryrfionr ailn:rruqranasIfluflail:rngtriu#nruiouvrfiottlfloIq
d r 4 I a .d sy ----..!-.-9!-.^.^-^,^-^4- 

e

oo iu nrir:fr0 rfrootrJ 30 a?tilqiilyrfrourailrru':l{ranarsrttnrttt{rurlufl0.tdt:fr4':fiu Iflu
a jn rurq d - a d o A t4rr-

ilutfiotrflfr'tri'ldiuar:fin?tlJd{ s2.g tryufirlfl: trouflfl?rlld': 48.5 ltay 48.6 tcuuatilel:r}l-o'[6fuq{
,ly

o q 4 q 4 Aln I I 4

d15 100 ppm 1 flf{rtau 2 nf.:gtiilarnu ruoorq 60 au ile[1j0t11fl11 l}Jttudt:run?1ilq{ 76.1

"y9
rryufirilfl:nr:duar:urJnou^:m:r]rya 1 [rat 2 ni.r ilvt1^0tl1f,fin?]ild{nfl4.:sltltrt?1ilt{il{uto{

dt:mdnflurrgtRell{flu11'r{flftelll:39tilfl?ut160fu 959,'6 tLazgg% srrrudrd'uJorflnl:Tiudl:finriil

r{ru{u 100 ppm ruyrfiormgfinxtilq{ 60.7 rrav 60.1 ruunrilrr: rru^oviuat: 1 ttae z n9.rsrrrudrd':t

! . I a, .Aus). s a s I d q o q a6
dru{nuflro{ilrr{ormgfr"t9liuar:v{r [fln!']1r:r [ryanna{0ut.llJuud]ntUml{dfi9l9l]}J

n:rilrc1il{uro.rd'r:dd,i lnurruoooru 3o iu lLvrcr^onrafi'hi16'fuar:firirvrTnrr#.r tg.s nfirlfru
qq
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a.r)j,
dr:flrlnofi?m:tlryafirl#ruvrfiorugfrrirnrTnu#{aera{ruado 13.6 ttav 11.2 niulfu tu-or'ludl:

,,

100 ppm 1 ttaY 2 ni.rsrrrudt6'u

ilirutarnaol:?laflulu
!

n r: yiu ar: r r Jn n u^'r m : r l rya fi zu a ri r 1#lu u s tfi o rvr sfi il?:l r ar n a o l :fil a drfi ru fi u n ri I 6o o t n

,{aflo{nr:ierrjirurarnaol:frladluir z u9., 6u,fioilvt'uootYtflo'ttJ 40 uae60 iu l'lu'irar:urJna

:-r^rvr:rlryafinrrilrclu{uei{rrgi 7s ppm duhj fir.rodrbflhruvtfiorvreorq eo iu frr]?rurnr

t99t

nool:filadrfirudurrflnsir,rrrn'hiduar:fi:vd'rinrrrurfiofiu qsx rfforiu t nfl rtav gg"t tito"niu z

J:e)
n:.: n'l:nrun:rlt,Uru{uqlosAr:xrJnafi:m:llrya0lfl 25 pp* fi.: 100 ppm rj?rurflrnao1:fiadlu

1r,*^ursurrrunrrrur{ru{utolar:fiqudu ,,unolndnlrriua-,, , o#,rlslralnaol:frladlulutv
trlo

q{ nx 1?\u d'l: n:': [9] u?

:-l? ru r cumq o r mr:rflnlulu

ar:urJnafiryr:rIryafinodr1#mqorrt:1u1uu^ufi16'fuar:4'tn', tourliU ttaYnile, 2538)

l: ' i 'ld d @ ";tlol'lu1n:routtagvloaylofalu,{A n tiytq A o.rn fqfr Ul'i t tru=otrj5 tlU ilt uU nU control fl ?ltJ ltlxlJl

luuyrfioryrafrldirar:firi',cudu lnufirirrqdu 4.28% uae 0.31% flrudrd'u zuarvfi control firi-t

3.gt% LLav o.z8oh*.lua'l;', rrsi'l:.iuqneir':riumi.:air'6 rrsiar:'hifinrasioluttvratfiurulul1J (nr:t':

p.ru':nfi t) oeir.:'l:fiqlil ,{ant:iletnow\u'it :v6'lnrtlr{il{uzuo':ar: trav'firu'lun9lfiviuar: hj

fi il a si o n r r u i{il rlu I o {',lu Jn : u u, d o ail o fa r ra y Ju r rm a r6uru 1u lu

n'r:oCInqonttovfinrua

nr:viuar:urlnafirm: rT.rnfiinq:J:ya.:rirfiol#uvrfiotvrsdilqnluqqnlufi nr:oonPron

rras6orfirur'uzualndrdusnr:rJOnluqnrJQn (qefiut?) luqqrJqnruvttootvtf,tso0nrrn,od, z-s

non/do rrayfinr:6oflnrqdu 80 % nr:ilquuqd*r'i', ruvtt^otvrnl#oonrirndrfirlqnluqq ncir:60

i ln,qild
rlro rlJ n4flrr ilurllonlflfinonrqdu 6.2 elo?rio nr:hflar:vrrlnafirvr:tlryafirundrl#'f,ru'luoon

asrnsrf;ntlou lsrooonoun,odu 5.8 0on/ryo rarsfi:vdln:rrut{ru{uto{dlsttavdrurun9'rfiviu

ar:'lrifi r.rnsio nr:oonfl 0 ntoluvrfi otlta

drniunr:sr^r^uriunlrrqaoc fludt u:jolililuar:ruvrfiotflafinr:finpla 46.8% nr:duar

:yrrlnafirm:rlrarin:rdr1nrr:rr{ru{uhjfiruosiorrr:st^qzuatosilvr{ormafirJqnluqqrlulnufinr:
^f,ererruarqau 49.5% odr.r'l:finrru nr:yiuar:urlnafi:m:tlrya zs ppm I n9.r rtrl#ruvrnootmflfini:

o<i ,q-!..-._-r aa

srpr zua s t .ex q.rnrtn::rurEou ttqt 
-luttn 

nnr ir l'l drlel
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,{aHast

ruan'r:1reao.: flu'irdr:nrJnafi':yr:rlryafirualunr:tu^ruzuaru6qlsrfiotmnfiilqnluqqnluTrJ
,

#nuu nr:yiuar:n9.:16orlu4n:vdunrtrLt{ruriufiuu:lr.?:lrir1#r.ranr6srrdrudurtsililrrsrnsixd'u
ooi 6 4 u ...--t^---.!-. - &o S9-.-9clI ^

vt lit dfl st ru o nJ : uu rr uu riu control t rsi n r: d u ar : z n fl fi r tu l }irL ri r lf rua fl a n n a u a o a':

nrirrfio nrjo'hiyiuar: lryru^oryrf,l#ruanrfiqr z,szz filanirulli nr:viudl:Y{llnnfilm:rJrya

25 ppm r u#,, ur,fioryra}?rloru6n 3,s3s filanirulld rfioviuat:tu:e6'un?1il,{tr{rfi4udunu
a u ,r{,{ufi4':du ,,urfiurrrur{,{u 100 ppm 1#rua^a^fl 3,018 finannau n a aurruorrr,*** ;dr" -.rrlr rrr;r*,;; rr-''*^t ^ui",o' 

* fi la niuh
I

rrsrnsirqr1uyp{dfi6 (p<0.0s) nr:yiuar:urJnafirm:rJrya z nrf.r4n:v6'ln:rrutcIil{u1ilrnr1#il4
A r u s 69 o i ---^aS o Ur J t ---!- J o -f--4-a/---q-!f a4

ilfimrrflneirlfiulflrJhiffnr.rfisrrq6u 2,26s frlanitJl'[: ritn'itnt:iluni{trlu']0u]{tJuurl1niull'l':dilel

(P<0.0s) (srr:i{fi z)
J: d bil ' ,r:l,r''rzrr:,rrJoratlrr s o q v Y tfinallnu0 I n fl A n I : ?l o n o { n I { u 0 U tt4 U t n ? I n I : ?i U d I : 1'{ 1 I n a U^ r m : r I ry a r{ r 

"[r{t 
U r n 6'U

, i j , I ao oct9 4 r-- t- -J-.^+ tY +,, A o

tqiltyodt,:Alrfioduar: 2 af{ dlilnatir}4r{aruafletofiu?ultumnfla{ tlslCI'l?l'lfl}Jnl:t?ttJ0lu?u

dusioyilrurtu;ilruldrvurrJqnl#6nn'irdorofrnralumt.:tt.nt^ltr.rarufrsrld otjr.r'l:finrrun1:liud1

:nrlnofiry:tlrya 25 ppm , u#l 1#^u^finq.rqn 6oq.rn'ji control 28.9%(658 nn/'l:')

nr:rfi z r.rarufifl tnnlld) rorruyrfiorre fi1di:Lar:vrrlnafirvr:tlryafin:rrurr1u{usir{ t ri'u
yY
u4v

n:{tgru?ttav d0{n:{

Harufim (nnrld) rr
:sd'::n r i:ru1r{u (ppm)

IQAU
IU

?{udl: 1 n5.1
lv

Trudl: 2 fi:{

Control 2,877

25

50

75

100

3,535 a2l

3,252 ab

3,037 b

3,018 b

2,269 a2l

2,225 a

2,069 a

2,507 a

2,902 a2l

2,739 a

2,553 a

2,763 a

tflau 3,210 a3l 2.268b 2,739

Dunnett 's test 95olo 1,4631t

cv =20.3%
r9rd

1/ nllaaafllfl 4 s1
,t

zl 6"lrarluuu:6'sfinrud:u6'nu:tufioufi'u hirtflncir{ri'unr.ranfifi:s6'ln'lrrur6oflu gs x
niSurrfiuillnflii oNanr.
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:l d'lacrlurruruoufisrrru6'rod'nu:nru'ouriu hirrsrnsir.:fi'uvrr,rafio^fi:yd'rnrrrurdofiu gs "z
tad*ad

tlj:UUIYIUU t9IU']N DMRT.
j qyq 14 d t oai u I ; ' 

, :
4/ fl'l Dunnett' s test ctr.l ts tunl:tlj:tJUlYlull:y14'l1,tn::uitounu control 61u91fln1{nufl1n?ln]u

ut' ^ i - i - y
lult9l fl 911{ null 1{d0glYt:r9run?1}Jtsoilu:0uay 95

I.ttaa<44
Rl:mflAO{il 2 : g.l0tlOtlC[1] Ethephon glOflllto:aJlglUlglttAU9{AruAn1l0{ilel{0lYl

firJgnluqq
aaS

nr:[o:aJr9ru[9r
d' d I A 4 a o9/o Y C) A oqYA

d1:r014?'{0u tJrJa[:.:nt:9tao0nt0{1'{sut-:sufi nt: ts tun?]unJulu?ltl.lillediloyYll ll.iilY
riaasYta&-l

lilaUu:yUent:[0tiutqrU [n0rn:yug vegetative growth ttlq:eUU reproductive growth t:21Ju fi.:uu
69 4 d , I : t I 4 | i -

n15 [Sdl:0{fjruano vegetative growth P{n1o.:n]:Ylna0qn:{uflU?l nl:ilU[0ylyloUYl:39l1jfl?lu
y 9 4 oqer d d iY il yd sll : i

[lulJU 50-200 ppm U['10?11 l14ilet10tylflUn?l]Jq.:AqA{lfltUvlUl?lUntt?l.tUtlU? [Uut]lU1JU

I d l[ - a jU rnr.r- 4
ncir':fr0 lfroolrJ 30 ?u]JUrromfln lrJ lo:uflr: xJn?rilq.: 46.3 rryufiruer: uvrfiorvrpdld';u

9tq 4 4 4 o u ltl l t u aa
d'15 I uay 2 n:': Hn?tilq':tqail 43.5 ilaY 42.6 texugttugt: gt]ilalou tta tilttanfll.:numt':dCIg|

< jvrg;- o ' v g gl A &
rJUlfrormflfr'tdiurofrvlou z n9.rfinrrruq{aaa':en}J:s6'unrrrur{ru{u20.:ar:dq.:du tr<o.os) rfio

q d iu rvry- d a a irnY- J o
olu 60 ?u tJ&t1Jotytf,fl ttJ tq:ud]: tJfl?-llJd'l 71.0 tcrufltugt: lJ&[10[Ytfll1 [Fr:udt: I ua& 2 frT'1 tlq{

j 
^ o u rl,r il u aa o J Ao,t

n?tild':tilnu 65.1 tlav 65.2 tryug|l]Jgr: ntuntqu lt9tt]Jttflnflt{num1.:dCI9r 01u?un:{?]t?Idt:rrnv
@ Y , vl toQ9 d d t u

:vFrun?rilr1JU1u1,0{fl l: t}J1r'r tHUem0lyrfl]Jn?1ilq{llnnfl 1{nu
A - a ju rrnrq d I o I u 9 v g) u ttg)e

[]J00tu 30 ?u ru&luo[vtflll t]J t9r:ud1:t011?,l0utJu't1{unlt?t.1 7.9 n:il/gru ffn.:otn tq:!dt:q

!-9A'gtl''
ur.iuflur.?.rilvrron1elril6uurrila.:lumr{aqo{eniln?rilrfl:J{uflo'idr:fid{frurrsihiunnsirrfi'urr'r

a66drh{ar:n#.:rGur uayuflneir.:ri'unr{4fi6 (p<0.0s) rfiol#ar: z nf.: odr.:1:fisrrrunr:1#ar:fi
9g);'-rrtflror19n?rlutlrtuen (s0 ppm) ruvrfiormafidrurinu#.:4.:n'jrhil#ar: uaulnutadudrilfinu#tto.:

a !uqr- u t < ju,mr- * oJ v I j - e)

lJUrlorYtflyr tfi:lJd]:u.ld{n?]ilvl1joryrfl?r tu l9r:u?f1: I9tuuurilunu?r.:rflau 10.4 n:il/gtu

rjirurnrnaol:flaflutu

dr:rofryl0ufruurlrirufir4rb?rjirurarnaol:$ladlulursrfiormsrfirur*ulqufirirrq6u 204

ru^afrnfirtsrr:r.rrlJer: rrsi'hirrsrnsir.:fi'urr.: afr6rfior:Jiaurfiouri'u control 6rfi:.Ji:rrarnnol:flad

tq+ frafinfrr/en:r.:llJer: :ypiunrrruufurlurorar:'hirirl#rj?rurilnaoJ:flodluluruvtfioryrfiufln
r q i o rt J d s9) oqYt^ s ^r lA & i e a - qY I

n'l{nu flflryrnt: 11{fl]: 2 fi:,:urru'l [ulJiltl#il?iltiunao]:frlaeirvr-u.uurfioril5uurfreJUflu r?In:.:

alu

d rb r r aa
t9tu? ttgt ttJtlnnfl 1.1111.1d09l
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il?rurrurrnornr:luluq

r 4 jU tvty- dilanr:reno{iludr rusrfrormsfrhi'ldirar:fi N, p rrae r lu1u 3.3gyo, o.3t% uay 2.15%
9ry

srrrueird'u nr:yiudr:rofi6unf'rrdurfirrurlrhnrrur{rur1uro.: N, p rrau K luhrvl^lrt*uiqufirir
j . u rln t r @ aa r d , 

u

raAu 3.88%,0.33% ilav 2.48yo flrildrd'u rrsi'lrirrsrnsirii'umr.:an-6 nr:riudr:rofivlou z ni.: r{r
19

1#rusrfiotvrsfi'luJn:roululurfirudulnufirirradu 4.03% 6.rrrsrnsir.rfi'umr.:afrsr^ri'u control (p

<0.05) rrqin':rrur{ru{uv'loavlofarrovlvrirmar6uululuf,{kjrrnnsir'rri'u odr':'l:ffflru :u6'un?rru
y y o I A^s, r{ rd t u I s) , 4

r{tJtu10.1dr: uay0lu?un:.:Yrtl4dr: tlJ}Jp{4fl0I'rE0]?il:Hanm{ 3 01n10ryatld9r.:?1ily[10r11fl

fitiqorrr:mdnogilu:sd'utfiu{fl0 (Atherton tt0u Rudich, 1986) rtsiruvttootvtsfiro?cyr6uIn6orofi
,on , 

n 
_ J ,:

ntitfl5]gfi1Jo.lItEo't?I1:il4nfl{ 3 4{n?ru (Roorda van Eysinga ttCIe Smilde, 1981)

n'r:oonooRuavfiorun
r d itns.i- < | I e

ililir rielilormafr'[diurofrr,,lou 50-200 pp.n fi'.: I LLav znir finr:oonflonhiuflnrir.:ri'u
ai'dduhrde,,
nooonaofltaau 7.1 r{nv 7.0 eon/eio usirfionjiuurfiuuri'uhil#ar: nr:l#ar:fir.rarirh?rurrr^o

tylflooflflonoea{ (P>0.0t) lquilvrfiorvrsfihjl6'iudr:finon 8.0 qonleiodslndr6o.rfi'uilvrfioryrs

fi:Jqnluqq
o .jqy- d r 4 s9 ^ I i d e) s a j

tJv[10[?1fll'ufi:ur0yt]l0uuttu? tuuqlor{at?{utJtflllutanu0u lquflpt,{nrqnu

s t.B% nrjol#ar: t trry z n9.: rrur ii r6'u cr su yfi il vrfi orvr ed lil ldiu ar: fi nr:6e run

I o I Argt tn rd r I dd I a
n ? I lJ [1 ]., I 0.: fl 1 : I t n & 0 I U ? U fi ?'1 Yl t14 d I : lil il r{ n fl O tlj 0 : tryU 9l n 1 : 9l 9l ru A

lA
flan0P{ar{a9t

aim,u
ilvlfr0tflflfr"trildiuar:rofiv,loul#eroErfrsr 3,000 filanfurli nr:1#ar:iofirlou 50-200

ti h'oqg,, a r u q o, 
^ 

ippm I ttau z nfl '[:"jdiliip^rap.rnElrrsrnsit.:ri'u ]qfllfi,.rar{daraAu 3.136 rray :,+os filan:-ur'lj flrru
ovu9il'
iiret'u :ver'ufl?ttJr{il{uto.rflr:ttavdru'runf.rfrh{ar:hifiruasioruarua^fl (srr:xfi : ) otjr.:'l:fiqril

o tnrlorya nrrrluld'drr vrfiorvrsfi 1d'frar:rofir,,loufiuu:J#l1#r.rn r.rfisru,irudufi ruo,:rGurriu
..f^y,S,-:^^-:^.,^-i.S..3-...-,,4-!---q-?-.- dr a oee a rn,tuoStcuuflnl:9l9lrunr[?lutu ttn hJnl: [f d]:tofliloutnu I00 ppm ry'l:tuotrlitlfruar.rasraeal'[6

Itaunr:liudr:rofrvlou 50 ppm l#r.rar.r6srruvr{oryrsrqdad{ndrn::iliGdu lqul#ftailfifld{ndt

control:ss filanfrJ tli Ot.sN)

50.4% rrnu

46.3% :u$i'u
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sn:r{fi 3 flar{fifl (nn/li) flo{rJvrflAolyrs fi'lqiuar:rofir,loufin:rrur{ilclueir{ 1 fi'u n9lrGtrr
,

g

tlaud0{n5.1

,{ar{a^fl (nnrl:') rl
:v6'un:rrur{r{u (ppm) IU

Trudl: 1 n:.1
l@

?rudl: 2 fir{ tflau

3,000

50

100

150

200

3,218 a2l

-1,434 a

3,088 a

2,806 a

3,498 a2l

3,282 a

3,434 a

3,407 a

3,358 a2l

3,358, a

3,261a

3,147 a

ranu 3,136 a3l 3,405 a 3,271

Dunnett' s test 95% t,32l4l

cY:20.5%
.9

tl rirrq6oorn +.fr
9t

zl d'larluuu'16'rfiCIrud':06'nu:rrfiouflu 'hirrsrncir-:6'uvrxafio^fi:c6'un:tilrfiofiu ss v,

d*ad

IilJUUtYIUil IFIU']T DMRT.

:l 6':rarluuu:uoufintru6'eud'nu:rfifiou6'u 'hiunnrirlriunr.:afififi:r6'unrrurdoriu gs x
rddsa4

til:IJilIyIUU IgIU?T DMRT,

4/ nir Dunnett' , t.rt 6,rid1unr:rrJEuilrfiur:sriirn::ruiG6ufi'u control drttflnrir.rfi'ucirn'irrird
b,^i-A-gt"l 

rL r rn n sr r r n u m t { d ria il : v fi il n 1 1 il tso u u : o fl a v 95

4i'^ASA
Rt:ilflao{fr 3 : p{ato{frl: Chlormequat Chloride flonl:lolqlnillnllav9.la9{asl

ruvrfiormsfirlqnluqqrlu
AA<

n]:to:a,[9tu[91
- 

^ 
vr d dr -- 

6l t a a q r d q s a
n a o iln ? o r n a o'l : ri' rfl u a r : rcn 1 u n { u dl : uv a o fl r : r t? cy ur^ u I n niu t6 CI r fi't n r l n a u^'l m : r

s A d o o ra iu9u d 9) d t d
Irya frlryfrruafirlrfn-.rfr"lpiilar:lrturnaurana{ 0'rflr{ant:mnao{Ttu?1 n?lilq{to.:}Je[10t14fl

- j111 c7- d 1, S -. +- .-- -.-e 
Y

olq 30 ?u 1l rn:uflt: 100-400 ppm CIeto.tronfiou 
-lfluruvrfrormgfrld',iuar: 

7 ua:- 2 nft finrrilq.:

rqAfl +q.o uas 50.2 rryufi'rilsr: srrrudr6'r tarvfidufrhildiuar:fin?tilqq sl.7 rryufitilst: ttsilil
t q aa ' i d .4 & dt g-. - - 4 .ir{-y-"/- --..^-^y d

rrnneit,triumt{dfrst usirfroilvr{orrf,ilorqilrntutilu 60 iu ilutlotYlflvl tel:ufll:nauiln?lilq.l
I d lvr rtnr- s d ' o i ,aY9,---,

ilrfln?rilur5lloprflyr ni'ldfrLar: lnflfin:rild{rqAu 72.9 LLay iz.l tryufrtilsl: ur^o'l6fuar: 1 ttau 2

n9,: srlrdrd'r-r tarsfirusrfiorvrafihildirdr:fin?rxq{ 66.3 tryufituet: nr:firfiootq oo iu trutlr^o
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Avy- d I a iu ruys cJr J a
r11flll lfi:Udt:iln?1Uq{U1nn?l}Jell0tYlflYt ttJ tA:Ud]: Ot0lilUr11:1yqTr.10.1d't:nAOUn?0Yt

tn d oct9,,4 v d A i'
n a 0 l:n fl lJfl a.:fi 1 tfi lt sd.: [a : ]ul.t GA [v{tJ u ]fl 1,u

rirrrinu#.rto{ilerfiorilfl finr:flouauo.reiod'r:flaofin:om naol:ri 1ufiruo.:rdBrti'uri'u
aimrogo'

n?rud.: ao rilo tu nrdr: ilvrfrolvrflorer :o iufidrr.rrinrr#.r A.s niutdu nr:1#ar:naofio:oyr
," d' ! "- 

'naol:ri 100-400 ppm I LLdv 2 nir ruvrql^orvrgfirirrrinrr#.:aoa.rrfinrlourilaoo t23 LLav t3.6 nfrJ/
iloqtl4 lla4
gtu grluii'l9ru ltgt llJtlfl nfl l{vll.:dngl

il?rurarnaoI:Slaflulu

ruvrfrormafi16':-rar:naofin:om naol:rf finlrur{ruc1u 100-400 pp* fi:J?rurarnaol:filad
9tY,

lu1ukiuflnsir.:fi'ufr'.:fihflar:nf.rrda?unsdo':a:-.r Jsrufirirrqdu zzz fiafiniru/flr:r.:ruer: odr.:1:

finrrur]?rurarnaol:fladlutrruvrfloryrsfild'irar:firira.:ndrrusrr^oryrsfi'hi16'iuar:6{firir zoo fig

A u rln I t u aa
a n : ru/n 1 : I { ttJ 9t : t t gr t u I ln n fl I { n u ?l t.: dit gt

ilSrurarrrnormr:luluq

a rn d u I y I A^gt J u 'o o oe, a j
dl:naoun?oil nao t:q 4nTv9rugr?rtJltiltu yr.rll t1.{ I rros 2 fl:{ lililr{alit [14uur{0[ytflyt

16'fuar:finrtrLr{u{utor'lulsr:rou. y,loay{ofa rravlnrrmarfiuululurrnnsixri'u Jqufirirrnfiu

4.l8yo, 0.33% Lrrv 2.54% errruiirdu ttay'hirrsrnsir{rrn}Jyrr^onrgfiki1d'ilar:6.:finrrrur{ru{u

clo.:'luIn:tou, v,loavlofa uauh{rr?rdrfiurluh 4.22yo,0.30% LLav z.24yo srrrLair6'u orn{ouad',:

nrit: udfl{drrrq0rxr:vd'nluhruvrfiormafrrfiuwroeionr:m?iy16lIsrro.:ruyrfiorma (atr,..ton

ttau Rudich, 1986) rtsiorof,.:lildrl#rusrfiorvrnfim?rgror'rln6fiqn lilitu Roorda van Eysinga [[0u

Smilde (198i) uu'jrlvt{ormafrrt?q1rn^rlErfirvfi N, p, rrau r lu1u 2.8-4.gyo,0.40-0.65% ilav 2.i-

s.9% aliliir6'u

nr:oonnonuoyfinrua
r a !l dt/,| td r ta r I td q 4,{anl:?1n4o{ilU?1 d]:na0Un?0m na0 t:Fr tIJrJ9{aa0il:}Jt0Ifl0nfl0s0 tra}JflAluflt.:ry,ttJ

t J d d a a .4 9) ' f, 9r y Jlil0:tryufln1:9t9tr{al0.tuutu0rl1fltanuoU nr:r,tuar:yin'itrurluiu 100-400 ppm 1 ttag 2 nf,t
d orra i '

ruvtfrotvtgtt{tj?utarnontaau 8.5 lrau 8.4 nonido rraufinruarada s+.tw Lm,y 52.3% srrtdrd'l
i a j,l rUrr- 6lI r a r tJ| d Itarvfrruvtfrorvrsfi'[ri'lrifuat:'ltioron 8.5 aon/do rraeer^flflCI 50.8% odxt:fiqurornrio4alunr:r,r

,{u?nfi zs tvrfiu'16''it:rvrtoormflfinr:oonsron'hirrsrnsir.:unluqq:Jqn rrsinr:6nfiafiuloirduririr

n'irrurn nr:frrstfiorvrsfildiuar:flaofrn?ovr nao'l:pf 100-400 ppm 1 u9u ,A',t#lnr:frnruau1ru
3 i --^. id oee ^ A 3 e)
I U tq A U 3. 3 % t 1 n control S { lJ PiA Yl 1 [11 ruA fl A fl til ]J lJ U 9l ? U
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flar{aet

'{aR1514qao{?IU'i1 
Jeatq6aat:naofinrovr nnol:ri fiararirl#nrano^srruyrfioryrarfirLduorn

_d9a
control rdn{oa n-otfilorn z,gzl fr7anirultd rflu 3,zot fiInnirut1d odr,rhfinrrunr:r,iudrsnao
ru^n:ovl naol:ri d:sri'ln:rrurc?il{r r00 ppm ,fiiu:u r n9{ fie{adr1#ruvrfiorvrsfir.rar.rfisrrfirudu

tflu s,tes frIaniilrl:' rforfiruotn control s:s fiJaniu tli ea.aw)gcirfiorfiuner*r{ilrlurosar:
4^.^^-*.^^dvdtz'uu0url'l 400 ppm ruvtilotmnnd'lfrruar'ta-nana{flriln:rur{rJ{ufiq.:ffu (p<0.05)nrrr;uas z n$.l
fi:vq"'lnrtrur{l{u 100-400 ppm ruar{a^nkirrsrnsir{ri'u rrayfirirrqd rr 2,g8lfilnni*tlj Tndr6,.:fli

.:
control (gtt:t.tyt= +)

01nflnn1:vlaao{d1: PGR ?i{ 3 Rr:mna0{finrir:rurrr#:{r.rd'u vroaq:Jlddr dt: pGR un
a U rd 

q

run lriilruasienr:ooneonto.:ruvtfiotmg ttsioitfinrnsionir6nr{arrasflaflfisrrir{rreiri,rhirriu#nrin

odr':l:finril nr:viuar:utlnafirvr:rlrya zs ppm rioar:rofi y,lou 50 ppm rioar:naoil-fl ?oyr

naol:pi 100 ppm fitruaJrirul#nrarufrng.rfiqn rsuvdnr:r,iu ?ni 2 ogo l*t#^a6ndrnr:yiuar:
ni'rrda: luvrr':sr:{riu{rruorol#ruarfiuelaa d'.rriud.rna:drruonr:meao{d{nciraTilrirnr:yrrrao{o

sio 1ilrfi o 1#'ld'run luvr r{rJfr rifi iirfl urJ:y Inryrig{du

9t1:1.:yt 4 ,{apra^fl (nnrld) ro.rruvrfrorma filqfilar:naoil^n?oyr naol:ri'fin:rilr{rudusirs 1 ri,uJo z
ft :.:lpt u?[tau doln f.r

:vri'un atrr{urlu (ppm)
fiap{a^q (nnt1d) y

duar: t ni,r viuar: z ni,r raau

2,927

100

200

400

3,765 a2l

3,421ab

3,059 b

2,905 a2/

2,603 a

3,454 a

3,335 a2/

3,012 a

3,256 a

laau 3,415 a3l 2,988 a 3,201

Dunnett' s test 95% r.434 4t

cv :17.2%

tl rilqdurrn + dl

zr 6'rrarluuuad.rfinrud:ud'nu:rufioufi'u 'hlusrnsir,:ri'uvrrqe66fi:v6un.:rur6oriu ss x
nJiuilrfiuu1ooii ounr.
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:l 6'etarluuu:uoufrnrrudlud'nu:tfifioufi'u 'hiusrnsixfi'unr.rafififi:y6'unlrurfiofiu ss X

nJEorrfiorLlooi6 punr.

4/ rir Dunnett. , t.rt d,:1#1unr:nJ5flurfiuu:vfl'it{n::r,i66ufi'u cor:trol dlltnflsir.:fi'udin'irrird
^ ) - A -tt

'[ ri r tfl n si r { fi'u n x afi n fi : v n]l n ? 1 u tfr o tiu f o ilaz 9 5

t,
ilq?flEil6I::n

ruyrfionrafiflquil:nrfitl:r{':firnnornrdo:l,arrdouunfiGu dr1#fi6'unru 20-30% 6'1

d'o.r ri r n r : rJ o I ri'u ri r 6'n o d r { fi il : v fi il t^ n r il si o 1 il

j . ^ rUt
{'r ullov gr'lluunr :n o til

rirrnJarmqao.:lurir.rqqrrd,rrvliodufru,iarlr:mnao{ttav0vdt,.tant:meao{hJrJfu1dlu

n1:mnao{qqrlutl.:lrJ:vrurar zs+2 siohJ



41 16 500 008

: 1 u.r'ru r{a nI :i{'u n : ruiryl fl 1: [fi]J 9l r :J : v d ifl zs+ t

+ uanrriui6'tlfi raruln{:rfi vfi'nlqu rii{'ufi ryaruat dstnu

),dA

uonqlvtvlut

ln:.:nt:ifiu

d1fllas]
al

dl1ll?5'luou
) a 

^vBonvtuuu:otl

frrilfiu.rru
ul)

11?1{U1

fiitrultu

fispinlruvtfiotna

rvr n lu I a6nr: ru6sr ru v tfi o rvr ardo nr : rtl o o n

rJgfiinur

fl ? ril q q dilU : crlt o q 6u t ra & r rE o'l?1 1: 1 {4ry

nr:'l#ar: tnfi ii'{tn : rs#al: dfl'qn1ndlY d I ufl etattarrlEolll'l: td?il

rufi o rfi ru ru a p.rdsr rL v rfi o tm slu q q rlu

Effects of Seaweed Extract and Micronutrient Elements on Growth and

Yield of Tomato in RainY Season

ariu irrurrlqa

fsrurn:ai fmurrlqn

fin6'vru ?:lfifl:

rtrrir

nr:rJgnilvrzu^ormaluqqnlu fiflryrrnr:6orErodouttavnond?{tJtn firuarir'l#r'rafifisrpir nr:

6q,iorraseond,rulrur,fiu,rA fiHarfiosilrnlndnlflo'lnrg#ou uuno'.,ndfi''orofi^atrio':1110'ln

nrrtaill:trito.rdudru rur:rrluqqEluqarnqfrto{o1ilfi1e4{n'jr'luqqnui: fivosfint:avail

orrr:nruluduriou rriu.,u-,oinfirfint:vrulu,,ururorf,urn ruvtfiorvrsrflufiry c, 'lut:arnarliu

raryfirtryrird,{d'rrfl:iv#rrarrinrfierruluflr: photorespiration n:u{fi'uhJfi:u lnutovtrsotir':B{lu

qiunqfiqr nrruo.,rdfirfrorurn8{du rl:vnouri'lluqqdu tta':fi1#lunt:ii'ltnr:rv,{trattolrtvqn

flnri{d'lufluonr}Jc}l rfis6{finr:ii'stn:rs#tta':rloual '*'fin''"''ulttfirudu 
nr:dvd}rolvr:lu

firy6ra*a{ rfrofliyxrrrfln?r}JduECIti:au.jr.r source rrou sink l'urqr{rrorir'rarlusia{fifiryoon

fl o n r ra s sl^ et H a d o u rfi o n : r il o qi : o o t o { n' ry fi v6 i fi n',, du, u n,,a v Er a ei o u'l d

r{luar:afleotnarmiruvt YLd Ecklonia maxima rl:vnorLd:uaofluufidrfi'rgeionr:6orr'ra :

ryfiqr 
,lduri lryJsrlnfiu 6l'ot:adu rtavoonfiu 1u6'fl:rriru z:t:t d':iiud1:dfia0lnatildru

yr*a6sdrosfir,ulun.,rri:u1#,yrfiorvrafirJqnluqqr^lufinr:6*^uddu "no''ndlufium:ru'lu

nrnnyiuoonrfiurrufiofinfirrqorrr:md'nrravrrEoryr:rd?ilrLr'rvfioflou 
'hirfiu'rflosiort?'ttt

fioqnr:rosfiry dun.,qu.,n..,rfirraruryfinfir.rarqruqr:rsionr:oonqron6nriarosfiry 
6':dunr:1#
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rrqor?n:14 d'nrtavtrqo ru r:rairu i#tfi fl .:t tottrin : tildo{ nt:tow{^ry
ty

rJqnluqqrlufi nr:oo nqo nttav6n runtfi lt'ud:u

6'rri r o v eir ul#ru r 16o rvr nfi

adoa
?[fl]:9l1tuu{lu

drnr:mnao.:luuilasmono{]nu:rqtlp{untiilnao.:ttuu split plot design frn main-plot

uuu RCBD ,iruru + dr uair-ptot fi 4:sd':L 6o 'hiviuar:, viuar:ari'elornaril:'rurvta, dutrq

o.rflr:rdiil rravyiuar:arl'eornarfldroilrtnttaurlqorilt:td?il Sub-plot n'onr:1ri{ornfifih?trq

or14r:To{rraerrqor}.r'r:ra?tr s :ydu 16'uri 'hiXritrqorrt::o.ittaerlqor?11:td?il, lri{urnfidhfl

rlel Mn, cu u0& zn, lri{urnfifil#mq cu rrCIu zn, tci{ornfitil#ulE Mn, trou zn, travki{ornflfi

t#nrq Mn, ttou cu

e.r a.r r u fi'l sirJ fr ffi u r u6'a

o r a e+.4^: '
mrn'r:uenuvrrormgnrrun::rTGrfroiufi :o :r^quia u 2541 rrd::-lq^:i6vroaolttavrfiu{orya

1 aalo A d < -elr{ 1 ariln::u?rmntiluq rravr?iltfiurfrflrdoiufr g ri'utlau zs+t

a::Jaranr:nnaosq

6ufi1d1uni:rqaortflu6uqotadnfifilorr.lrfitmr 6l{'ooqiluu?fl fine-loamy, Aquic oxic

pateustults. ruarir?rn:rvviyrr.:rnfrrrae,.:luflr:r{d r aqrJld'6'.rfr 6rrudidfitnr:vrsraoltflun:et

rHnrlou fi organic carbon riou{rroir fi:J?rurarv{oallofafirfJu:J:vJuryf16'Jvltnrardaru, rtnnrduru

ruavurunfrr6flilfiuanril6uuld' oEjlurnarqfiliunax rmf;n ttasttlr{nrfiafiati'srldfirJ?rurorq'r a:u

d'rnvfifiafi'qldluGu fir]?rrarrfiowodrufuruvrfiotms n*rdruu,,q{fiafiqldfirl?rurordr

r qz a) 6'{ du r v rfi o rvr sfi rJ g no r t fi il ip v r rfl u fi u rfi o s t r n til 6 nu$o ttil { n r fi a

'ld t ra v dr r r n hi ki{ u vr o.: r re.: fi o r t t td q { o I n I : 1 I n m o': t rfl { da u
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j r a / d a-.e--.---.
fil:'r{l,t 1 nt?tfi:tUttytt{tnfi1o.:6ufr:vd'un:rrudn O-tS ltay 15-30 try1]6'tilel: cjolaufildtunr:

finurruatotdt:dflad1fi irumvtattavtrqolfi 1:td?il ri o nr: to?qt6uIEr tra Y ruonnsr

rustfiotmsfi rJqnluqqr'lu

J4a
n tatn : lufi 1l'l': tfl u10'1 9l u I

Adov
?5/U'rU'ldfl9l

dUU9I
n?rilfin o-15 rylJ. n?rilfin 15-30 cril.

pH

Organic Carbon (%)

Total N (%)

Available P (pPm)

Exchangeable K (PPm)

Exchangeable Ca (PPm)

Exchangeable Mg (PPm)

Extractable Fe (PPm)

Extractable Mn (PPm)

Extractable Zn(PPm)

Extractable Cu (PPm)

6.2

1.09

0.087

93

94

355

30

67

26

2.2

0.19

5.5

0.79

0.072

36

87

390

32

109

27

1.1

0.23

rir (1:1)

Walkley & Black

Kjeldahl method

Bray II

NH. OAc

NHo OAc

NHo OAc

DTPA

DTPA

DTPA

DTPA

onf{ilrsnoil{o{il:fi fffl il?rdtufl vrauay{u51el:o{r[ovfi 1Eo1m1:lfieil

dr:dfi'odr{:'ruyrvrafiaofhuyl^ry 3 ryfifl 6o oon6u (auxin),'lryJn'lnfiu (cytokinin)ttasiu

ruorTa6u Giberellin) leuri'lutvqitfluoonfiu frtiqorrr:ud'n 6 ryu^n ttauIlqol?11:td;lJ 5 ryfiel

,,ioq
rrartEorfit:rfiaruru ru:Jitrarrlou uonnlnd&{fi amino acid 6n tZ tfin d,3u druil{utrq:o'r

ruayrrqolfir:ra?1firfi0{mE0*{r:fi,ilrr{ludruilfiry I ryfisr ttaenrqlnuoar{61fr'rhi{'o[flutrq

,ilrifludruilfiuras&{'liln:rl'jrfirJ:ylaryfeiofivmfehi ttrinrq:o':traB5lqol?11:ta?il1u{0fi

lurJ? ru r ar 4s n'j r 1u a t : a ti'el ar x i r u r Y ta 1r I n (fl r : r': fi z)

o tj*'l: fi srrrur1?rurarfi uasr.:1unr: r{fi z tfl uil?urar fi rJ:rn gluaa rnrirfi'u fi udr 6': oiofi

o{riil:vnor'hin:r.rmio'lritvirfi r rao{ fi 16'
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enrr{fi 2 ow{il:snouto.r{urrqor?n:rd?ilttavar:ari'qarritovlvtnfild'lunt:vrnao't

o':ti'il:vnou tl
ia, lt

r 1gr/dt: yl tlj u 0.1 flil: e fl 0il I

d'114:lUmvtn
#A
1JUfr19r0t?n:lfl:u

t. Auxin ('llJn:nirulfi'sr:)

2. Cytokinin ('lu ln : nirulfisr:)

3. Giberellin (kJn: nfirla^fl :)

+.'luJn:rtu (x)

s. v'loaylofa (x)

o. lvruvrerfiilN (%)

z. unarfiuil (x)

s. rurnfirfiuil (x)

q. ririlvfr'u (ppm)

to.tu6n (ppm)

t t.ttu{nrfia (ppm)

tz.ii'.:nvfi (ppm)

l3.ltolunl (ppm)

14.11:ou (ppm)

is.fufilfiriru (pp*)

to.lnuoad'(pp*)

17.Amino acid

1i,000

3 r.0

31.0

0.35

0.80

0.s0

0.05

0.015

0.4

8.0

5.0

2.5

0.1

0.15

0

0

tz ufiqr

0

0

0

0

0

0

0

2.4

0

15,000

15,000

5,000

5,000

3,000

300

300

0

iooqag)
1 / ilrlJ'riullrrdn{ Iudalnfl lnu dufl I

AA<
nr:to:6lrlglu [91

,{aflr:Tercowru'jr nr:}iurrE:o{rraurrEo'r1ir:td?}J rioar:4fi'ndtfiitumetavrr'rilhi

rirh?:ryrdoryrflorq 30 uau eo iu fin':rru4':unnsir.:riu lfluilvrflorrfiorq 30 iufinttruq.:rofiu
o irn" ' l:td?ilttneriuflt:dflnratvitg45.0, 43.9 tlfiv 43.3 t$UgltlJgl: tuo lurlu, 1tutlE:0':ttaur]q0l?1

nyra nudrdr uavn:rruqu,'friuniu,il u 6i.4,69.9 ttnv oz.o ,fiuu'.rq eo 5u nttdr6'u trrinr:kitrrl

:o{lraerrqor?n5rdiulrxfiun:uqnrrEdrririr.rnr:1#{utrol:o{ttaurlEotilt:td?ililiodt:dfi'el

aruirgmyraml{lu firuar4rl#ruvrr^orvrnorq oo iu finrrruq.rtfiudurnoo,rlEuurfiuuriulilleiuntrE

u'!qt q i o4e a.rkirfiun*uornhiki rraqvirnr:ilonilurtootmflludu(p<0.05) nl: [tJ tdrlE tqrlqHuifll tYn?]ru q q
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9,

fin::leirrq:o{uayrrqorrr:rairu:orll^ulu6un:uUnrrE 6,:osfirl#uvr{otmsfinr:roiqlrn'tIn
,

ftlJu

riryrinu#.:lyrdornsfinr:flouauo'rsionr:ki{uvrrs6u rrnvnr:viuvtr.rlulur4ruo{tGur
,-,

riufi'unrr:rq.: nrirrfio rruiohjdu{arxlu ruvrfiormaorq :oiu firirurinrtr?{ l8.s nfirldu uas

:j'drqgA- -rna4vl
rfirucr-urfllu z+.g niut&urru^oorq oo iu nr:du{urrE:o'rrraerrEot4l:td;ilv?oai:ariflarriro

nvramr.:lu \1idr1#rirm#nu#rcro.:rrvrfiormaorq 30 uae oo fu r:J6flutr:Ja{ ttsinr:lciiluntq:o.:

ruayrrqor?Ir:rd?lJvi'r{fiuylnrrE fir.rnfir1#ruvrfiotuaorq :o fu flrirrlrintr#u,ofir,fiudrornhi

tri{o 1r.o.os) Jnurfiilrr n 17.2 nfrutdu rflu zo.q nfruld'u ,,uuduulq oo iurfiruoi fi 27.0 nfirrdu
dru9

L"ilU 42.1n7u/gru

ilSrurcurrqornr:tutu

^/,{anrr?rfl:rsxil?ruriurrqorur:lu1u}Jvtfiolmflorq 50 ;u vll'ir n':rur{ilr1uto.:ttqotfit:

x6'n (N, p uau rl 1*lruueuiri*i,,rnsir.rfi'u (r.,o,riuoolofinr:lei{u upr rvirrTuluqnn::ru

if;l lqufiluJfl:mu:yfl'j T 3.ig-4.32x 6.roqjlurnaiqitfiu{fl0 (Atherton ttd& Rudich, 1986) fi
o q i - to ti'

y{oay{oiarrnvlyrrryrarfruil:vil'ix 0.23i-0.295% uav 2.25-2.80%flril6irer'u fr.:d'orogjlurnarqierrttei

s n r j r r a I 4
u.r [rJn]n?tn]?nqfl Atherton [[0u Rudich (19s6) iludrruvrl-orvrafiro?egrfiu]sr6 fiv{oav,lofarrnv

lilrrmar6uil:yil'ir{ a.40-0.65% LLay 2.7-5s% srrru'drd'r ttauo&ltder{ornr:trerl'trnfriloavloia

rraylurryarfiuridin'jr a.z% Lnv zx srrrdtd'r oinruad'rnrir:rraq{hi'r#u'jrnr:lriflu NPK dsl:

iani:.rtli 1us,^udo'e,'irrfiuunrodrui:iruvrfiotns:vdlnfi.r ttsidrrlo.rnr:rfil

^ 
j il +t * , or,ry

ruarufrsr orrrfrrud'n:rfluleurqltrv P uau K rurnnirfr'16

drmiut'rmo',r'.rrruu nr:lrifluvrxn^ufrrinlir1#nlrur{ru{unuu,,uu,6luuluhLrtflneir':ri'uqq

* G r o o9,l 4 d 9) 9) 4 6l q '

Iounr:ta4nrrqrirl#rurrfrormafr nrrrur{ruduroqunarBurulul:Lrurnfi qn (P<0.05) nt:riudr:
utdaqAl4trl4rgqlr+Yr)

dnaflty:'tuflyla xiorrq:ortrnerrE0T{t:rd:rJvn{ tu 14:0 ttJlIu t}JYll txflllaa8fl?lu[1J:J1]u
ddoru

lJ0{ltfl atryuil [u tur[nnfl l':nu
| +r a q o a 9 Y I d d o 6l q ,d

nr:muriuttgt: 0 ill auI'la 0 tH t:rfl : u11 I i lil11 I lYn?tilrtiltuI0{ttrunutryuu tu tu tnalnu{qqq
199,

ri'uurnlu4nn::rui6rornr:ki{onr.:6u (rqdu 0.51% Mg) fr.rfiril:tc1u{ofiriufiurunfir6uil

2.4% (24,000 ppm) 6lrirl#ruyui'orvra-1d'iurrilnfirfiuilotn{ovrr':tlrfiu':nottdr nr:lciilumr.rGud.:

h rd I I u I a o ? I 4 -d -o o--- d-."t-,-tililila fiflnt:v,tud'l:flfl9rfl]1'l:luYlvto 1],tR]l'1t1'1].lv[1Jot?.1fl]Jnl:qqttilnutryflilruu tlavarululu

rurnfiqorrfioki{uvrr,r6un:uqnltE @.s3% tr,rgl unreirfrqa 10.+s't rrae) rfiohilei{arr':e'u 1r

<0.0s) nr:kiurunfir6uruyrisn'uodr.rrGurlnohiilu!urrr.r1:lhifir1#nrrrur{ru{uto.tttilnfit6uillu

lurrsrnsixornhiki odr.:'l:finrru4nn::ruiGfi?'iflao.:fittflatfiflilttavrtilnfi16uil:vil'it{ 1.75-
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2.65% tlav0.45-0.5:z slttJdr$i'u d.rogjlurnarqitfia{flodrrilruyrt*oryrfl (Atherton lrav Rudich,

1986)

drrirrrqot?tt:td?il ,ianr:flna0{iludr nrf;nluiuruyrfiorvrsfrrir:yrix 323-447 ppm
e rq la U 14 a o u 4B.totjlutnileitnel{Tlottavhitilufludtr.rfunvrfrorytf, (Atherton rr0& Rudich, tgso) nr:?iu{flrrqto*(

otl't'lrtd;ilrEoar:ari'rratr jrumvtamrqlu daruri'unr:1iiflumr.:n^u hifiruasiorjirurarrxfinlulu

ruvrfiotvts ot0tuao.r0'rfl{avrr.ro^ufikihifimqruf;n uavrr4nrf;nfiafi'n16'luduriourJqn firJirurar
dos49)

t?'l u.t il O eYl ?l t1 I 1'l 6ltllA ?

tlil{n'lfidlu1uilvtcrootilnfirir:vfl'jrc 735-918 ppm d.rogjlurnu.r{qruavororflufiufiu

lvttl'otmg'ld Atherton ttau Rudich (1986) ilud1 flrnnlrur{r{uro.?rril-:ntfidlulurfiundt 1,000
dt A r 4- | q y .H

ppm oetIlilfrusioilvrfrorils nt:viuluriru{arrq:olrraurrqor?rl:rfl?u (fi un t.sx) rioar:
afi'qatvdruilsta (fi Mn 5 ppm) hirnrl#n:rrur{ru{ucro.ruil.:nrfra1u1urfirt3u6n nr:hiki
ttru{ntfidilttn^urirh?n:truu?ru{utosttru.:nrfiatul:Lfirirarra.rrHnrlou d.rdu',,flr,n:ryGufirir
a/i-q'
Trn:rvfi un fiariod:flliiur DTPA dq za-zl pprn 1nr:r.:d r) 6,:{'fl'jrfirirqr Lindsay rr6tu Norvell

(1978) :rrr.nil'ir rran fiefinorn6ud'lorirul DTpA firir r.s pp* du,fio{floiirfliufis

nr:du{atrn: o{ttav fr tqotil-rttd?ruuioar: arirr arr jrunvramr.:lu jrrufi'u nr:tri{orrq
:o{ttavrlEoll{1:td?:Jvtt.:Fl^u 'h;firuoqiorJiurilf{nvfiluluruyrfioryre Jflflilvrr^orytsfi#.:nyfilu
6l r i re lalu:vfiirs 50.0-65.3 ppm fr'rogjlurnarqirfiulflodrriutyrfiorylg (Atherton u6lu Rudich, 1986)

iiruiuvtost,ruri, luel'udfiil?ilrflrlro.:upr.:sir d,:f rl#luilerfiorrflfimoruocriourlr{drrrei
quradrsi
u.l luttdfl{0'lnl:1191 riottnt lqutqdu 9.2 ppm Roorda van Eysinga tt6u Smilde (i9gl) :tu.:tudl
q4idqas4d
1urust{otvtgfrilnt:toirytpt-l lErdnr:frmo{rrel.: l0- t6 ppm nr:du{orra:o{tra&rtqotut:rd?il (fi

cu 5,000 ppm) ttarar:ari'oatritumvta (fi cu 0.1 ppm) yrr{lu hirirhinrrur{rur1uro,:yro(rrro,r
ooa^ie
luIuruvrfiotrfltfrrut-u ::ruri"rnr:1o{onr.:6uTooki cusoo z.+ fiJanfirlld fifujrirl#n:rruu?,{u

lJo,ryro.:rIFt.t1uluilsrcl^onrgrfi rudurduri'u

fiaflAst

sir+llnutadu nr:ilu{uttq:o{ttaurrqor?rr:rflirr vioar:afindrrirumuramr{lu ftirirfie.ra
-q-tr-9o t e ,+-.d^. ^.^..4^.^--..c-y-.- i -- - .rt o o111t1{'[1u?uflart06ut?iiltu ttvtilorvrq]fflorqdu 85.0 lrnu 91.6 fla/6u sriruiird'u qJfllyil^'lil?iuflu

rlqso{ltaurlqol?rl:td?u fliodt:dfipratuiruvruranrrlu l#rla s:.+ r.ratdu nr:teiflumruarno
d o q ,o t I : d i 

^trqruruatir tfidruruptasiodurfrrufrurfronJsuurfiuuri'lhiki{uyl'1.:6u (p<0.05) :ro,n"udu,oaio

01n 73.6 nadu rflu qq.: na/slu ont{udofint:viuar:afi'ndrfiiruryra nr:firuvrfioryrsfi,f,ruru
trty4rrdAa4iE

,{ a }J 1 n 1 U U 1 0 U ru 1 0 1 n n 1 : il il e tto lyl fl gtn ru n nntru l u
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p'raru6nrvrfioryrflfin1:erorauorsion:::r?6sir{ 1 luuu:mrstGurfi'udru:uriadru nrir':60
r+tadqlotllAlaA

nt:nurJurrfl:0{[rayrtgtolfit:rd:rJfir0dt:dRadl]t:rurlvlnmt{ []J tililHafl0ruap{4fl}JUt1l0l1lfl
qeq

Inul#ilafl6srrndu 3,600 ua& :,szo fiJnni:rlli snriirsiu tarvfi'hidu{atrq:o{rta&rrEor?n:

rairu rioar:ariorarujrurvramxl:L ruvrr^ormf,1#ruarufisuodo :,:og filanfirtlj nr:ki{omr.:

6un:rv1nrrqfiruadrl#^u^6r,u*uduorn,Irila{o (p<0.0s) Iourfiilorn z,qoz fiJonirusiol:' tflu

l,6zs filanfirt'I:' rrayrfioriu{orrq:o{rra&rrelorHr:td?ilrr.:1:l tfiruorn z,qq+ filanilil:' tflu

+,+s r filanfrusioli raryfimrnfinr:yiuar:ari'pratritumvtn nr:lci{amr.?6un:ulntrqfrnrar{r
r9

tfi'nrn6fis1firufiuornTriki{uudhiunnsit{flr.:afier (srr:xfi 3) otn{oryadru:uruartavrunrufrst

r r an s d r n r : 1 d{l o m r t n^ u t r a r n r : d u { fl m t { 1 u fi interaction fi'u

o rfl a ct o<i I 4 t a 4 , 4 , la a
nr:kf ilflmxriulun::ru?rytauriuilt.rfltgrlJr{4fl0r{ar{afluu[lJ0lilfln?u i]{[tlJil:]Jltr{r{ap{agl

joy 
^ 

:, ;,;,* ecri+r 
' 

,! ,tfrhirvfroei.rir:yn'jr,:tiltrifluri'rki{un:rTnrrq uav'[riusrnrir.:fir{dfiel^ri'uri'.rTrilaflounvtei{a
ott9tl,ttl4rorad-S-y-.-+--i-.---.e,,1-,

mnrtflnfltu rrqt0tnntnEjoua0s?{u?1 n]: ttJ td Mn ,{4,{anilttu? tutJt?{tJtu lJtltUYl tritri Cu r.raqqqq

a d s, i -, i d1 4 a trl I t4 to rd t 4 I 4
,{aa:Jrru? lriruanal (qr:t.tyr 3) rylorrnlutilTr&quil Mn tJtfl ltJ nt: lu tdt{d{ilafliltnn?tfiatdct

rA 4 9/ u ro rd r 4 r 4 t tr d la ia 9) 4
tlglfluru Cu U0tl n15 tlJ tdO{d'1,.1CIlduil]nn?1,{An 0Ul{ t:nnlilil:}JltuIlq0l?11:Yl?IryflO{n1:OUIJ

v u 4u a iu 9- q d 9)

n?luduy{u5nulnI1q fluT t9t:uI1801fi1:fianil1nn0v9ro'1n1:fr14o1}11::o{uastl9r:o{ttav

^ A 3 I i qra 4u 4 o j e) a
rlelotl,t't:rd?rurfiruf,udruril-olfirfrqn:rruaruqoririu nr:fitrqlorrE?Iu{uou14:orurnuiulil tvfi

6',lraasa
p{ a [u m 1 { n u fl 0 n 1 : [0 : flJ r9r ]J [ fl [ rn u r{ a r{a fl tdu 0

sn:r{fi 3 ,{aflanilyrt^oryrnfirfir16flrorndufild'iuflurrq:o{uaerlqo'rl.n5rd?ilmr.:lu travlnio
aql

m'r{au rlavdl: dnfl d]11: ltjll vta

rua,!An (nnlli) rr
{ovrr.r6u

(Ca, Mg, Mn, Zn, Cu)
duvrr.rtr

tqaS
hidu {umr.rlu

I

d1fi:lUmUtA

1il1d

hilcirra"

hikiz"
hikic"
tcivrntrsr

2,902b21

3,551 ab

3,467 ab

3,296 ab

t.6)s a

2,994b 2l

4,081 ab

3,398 ab

3,075 b

4,451a

3,555 a2l

3,637 a

3,952 a

3,939 a

4,016 a

3,150 b

3,756 ab

3,606 ab

3,437 ab

4,431a

cv (viuvrxlrl) = 24.6%; cv ({gmrt6u) : t3.0%

3,600 a 3,820 a 3,596taau 3,368 a3l
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r9

tt rirrodaorn + "ir
Y'

zl d': ra r l u uu r riu fi r', u dr o dn u : rm u^o u fi'u'hi usr n si x fi'u vr x a66fi : s du n a r ru rfi o riu gs x

nji uil rfi ur Ifl uii orranr'

:l d"lracllurruruoufinrrLdra6',nu:utfiouf,u 'hirrqrnsir{fi'uvrxafisr^fi:vfrun':rurdoriu ss x

rul? uurfi uulfl ui6 PIvInr.

rlrynrqrJa::n
A dq a. j &A.=^^^-I -..4-^..-.^A.a

rJUrlJoryrfllJUiufirl:nrfru:r{ryrrnnornrfio:rrravrfrottunfrtEu riil#fidunr n 20-30% 6'rd'o'r

rirnr:rJo{ fi'urirf,pro dr{fi il: s fi vrf; n rusio'l:J

j o a rul
llluYtovo'l[uunr:no trj

drrrila.:mqao.rlurir,rqqrr6',:rfioduf,u,ianr:1reao.:rtavovdrHanl:mnao{blilil1dlunr:

mer a o.: qq r.luusuil : vtJ tiu zs qz do\)
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:'r u.: r u r{ a n r : ? 0 u n : }Jeur n r :rnu fl 7 rl: r,fi rfl zs+ t
s aq 4 | d u d /au A d

4 I /d fl 'l ]J U ? 0 U 1'{ Ud? U /n q U v,r 5 p{ n r r a & r?1 fi /fl u u ? 0 u 1,{ 5 d ? u fl 5 d u r n H

41 16 500 010

irAA
s0nqililsl1,lv
s ^uIn:':nl:?0U

d11J1?S-l

AI

drlr?trluou
i a a@
UO?IYIUUU?OU

[.r9tltuu{lu
ug-4uJ14?1{u"r Tflnn d0t?'1.1!

fiirru.:ru il{fla ,flr:Jrmo.r
q

4dalt1\1{: fl5dCIflu

fi-tu1

d@dd
fl Trunuavr?t9/ruut10111fl

J n : c n r : rm n I u I aE n r : r^r fi sr rff o rfi ru pr n nr fr q lfi ry,l'n t ta u tr1 er

t1fln:ttu
qA

n1:0fln159U
a r i<t

,{afl o{ nrrnou grurlavnl:8n50'111}Jgrontrr05^rutfi uJnttavruaplfi nto.:qo

lJUrfior?1fl

Adtauoi<ovdais
:r v rr^o rr fl rfl u fi ryrinra: u g fi o fr fi n : r ru dr ri'ry6 n fi vr u.r ] q uta v{ r v n r : il q n l r rfi o tr f, 1u q B

t A c& t i a < o al d U/d r r t4 d t 4 o
r.lu 4.:nJury?{mruaridfl}J:rnrtll,r{ fiilfrnuq:n:ru:tu lErpr ttsr0ur': [:nfl]il nt:ilan]Jv[u0[1lfltu

ci:{6'{n6ir'r rinrJ:vauflqilrilaruodrs dr1#16'ruanrfrndruavfiqarnrn'hi6 6.rarruq{idiri'q6n
* uv r ra i . a u | ,j s q r i r 3 , o e /

flrrl.tEflfi{'[drrd:Jirurarnrrilfiulueu'[riailrraruo ]qurqy{rvlusir.:frrlufr{dr{ firlfin:vvtlsro

^ a < a 4 s -. " 
Yi

nt:[n?q1r6ulq ftar{nfltrasflfirnrflto{}Jstfrol?lfl ]qs Locascio ttau Smajstrla (1996) mqao':hidl
'o 

o 
o 

o r a u d d 
"yJ.i 

o o 4 &
rraunqil6ud?u polyethytene 'lunr:ilQn:JUtfiotmfln'u{ su*y finr:}irirrfroduiltt:ld.:n?1ilfru

q.:fr{ r0 rryu6urf 6.:vruirni:ilqnrvrfiormaluqqrlu 1un:tfififir.lunn0rn't?{nar.:qeilendrrfiugq

j o at/! o dYt^st a t r r t Il d i ,o ! at
rfiu?p.laflafl nt: lHiltliltt4'trtruarunn]J]nfl?r 2 ryn rraoflt.: [:nflr]JnlTrvl:J1j:]J'1il{ul01n 0.25 tlju

0.7s ryirro{nt::yn4urlnoteiqnr::vrfiu Eirurfiilfla,{frflorn os.g d'ulranErrf rflu z+.t d'ul
I t J " u t o i o 3 oq9a

tanali tytluu d]il5uruan:gmuaoq0{ntfl10.tp{ap{afl t}J0}Jvtlolvlflfl]9ru'|il]n 6"1 nvml [?lr.l?1j0{

a dr o! o ,J i d - '
r^rarnqriluddrnin :aryrfrnJ5ur rrauru-orrt.: (Ito rrav, Kawai 1994) uon0tn#uni:rJqnll&t14ot?lfl

luqqrluf,uJ:ydufl€Ux.nfi{ryfiryluurla{}nn 6{tvtfienr:urj'rdu utiltituavnrqotfir: dri#

n:yrueioRt:roirgrfrulnunsruaflAnro':r.Jy160r?'rfl nr:1d{aqnqru6uuontrnrfiod?ufnutl?ruror
d t a , u t u a, trtgg

nrrnfrulunutrdr ilsdrunxuEruisfirylddru 6q Shrivastava ttCIYetttlu (lgg4):1u{1u'j1 n]:ilQn

ruvur'ormslnufinr:1fi'dr:yurrirr.ruorraenqilrrila'rdruroiasrndtsi:uaoivfiuld' qsx usiodr{'l:

finru nr:rJ4nruyrfiormflluqqrlu,ilrrilu6'orfinr:an:0.:rfio'hi1#::rri.:luurlnldrl#:rnnirtrasrfie
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ru vrfi olr fl :l?ru r nr n r rtr fi u lu n^u un v {o 
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iuy,^* 1)
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