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SURATIN JAIDEE : EFFECTS OF GROWTH REGULATORS ON YIELD
AND QUALITY OF TABLE GRAPE IN TROPIC HUMIDITY. THESIS

ADVISOR : PROF.NANTAKORN BOONKEAD, Ph.D., 61 PP.

GROWTH RETARDANT/ETHEPHON/TABLE GRAPE/YIELD AND QUALITY

Productivity and quality of grape depend considerably on the rate of plant
growth and carbohydrate reserves stored in the vine. In the tropic humidity, the grapes
are evergreen with indeterminate shoot growth resulting in having low yield and berry
quality. This research was aimed at studying the effects of growth regulators on yield
and quality of table grape in the tropic humidity. To achieve the objectives, two
experiments were conducted. The first experiment was to study the effects of
paclobutrazol and (2 — chloroethyl) trimethyl ammonium chloride (CCC) in order to
induce inflorescences formation of table seedless grapes. The experiment was
conducted by using factorial in completely randomize design. Five varieties of table
grape seedless (Flame, Crimson, Perlette, Marroo and Centenial) were used as tested
varieties. Three different dosages of growth retardants ( 0, 500, and 1000 ppm) were
applied to plant as foliar spray on plants 3 times at 45, 60, and 75 days after budburst.
Data on vegetative growth, chlorophyll content, total nonstructural carbohydrate
(TNC), total nitrogen (TN), TNC/TN, number of inflorescence, and disease severity
were collected. The results showed that both growth retardants could inhibit
vegetative growth. The application of CCC decreased the vegetative growth of vine
considerably but increased chlorophyll content. Both TNC and TN were increased by
growth retardant application but the TNC/TN ratio in cane was decreased. The growth

retardants tended to increase the number of inflorescences but they decreased disease



severity with the high dosages. The TNC content in cane of grape was positively
correlated with CCC application (r = 0.277; P = 0.033) but paclobutrazol application
did not correlate with the TNC content. The second experiment was to study the
effects of ethephon application on quality and accumulation of anthocyanin of berry
grape cv. Black queen. The treatments were arranged in completely randomized
design with 5 replication. Four different dosages of ethephon (0, 250, 500, and 750
ppm) were applied by spraying on fruit clusters at veraison (25% berry color) 3 times.
Berry size, fruit firmness, concentration of anthocyanin, total soluble solid (TSS), and
titratable acidity (TA) in berry were collected. The results showed that the lowest
dosage of ethephon application (250 ppm) had less effects on berry size but at the
highest (750 ppm), it significantly reduced the berry size. The fruit firmness was also
affected by the ethephon application. The higher dosage of application tended to
decrease the fruit firmness. Application of ethephon at all dosages seem to increase
the total anthocyanin content in the berry skin compared to that of the control. But the
highest anthocyanin content was obtained when the lowest dosage ethephon (250
ppm) was applied. Both TSS and TA were not statistically affected by ethephon

application but tended to increase with the ethephon application.
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1. Nelson’s reagent A 982018 anhydrous sodium carbonate Ll¥ sodium potassium

tartrate ¥UAAY 25 NSN sodium bicarbonate 20 NN LAY anhydrous sodium sulfate 200031
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Y y =)
adluhnauudl5udsunas 1918 1 aas
Y Y = an
2. Nelson’s reagent B 9018 copper sulfate 15 NN adluihinauloo dNadanas
a . . Y 9 o 9
@Y sulfurin acid 1IVUTU 11U 2 viea Aulvazangaurua
. 9 1 31,; = VoA Y
3. Nelson’s alkaline copper reagent 1UM3 1H1AaATI ATIHI O THUMAUNADINS
Y Y
19 lunsazasaunniu Tasihl  Nelson’s reagent A 20 Undan3 1Az Nelson’s reagent B 0.8
a Aaa ] Y Y o
Haaans walainnu
. . [ Y o dy
4. Arsenomolybdic acid reagent mlanail
Y y = an
- 02218 ammonium molybdate ([NH,] Mo.0,.H,0) 25 N3y lusinau 450 Jaaans
(@) sulfuric acid (TUTU 131105 21 Faaaas ()
4 v
- f¥a¥disocium hydrogen arsenate (Na,HAr.7H,0) 3 N7 Tuihnau 25 Haaaaiv)
) 1 v { a
- hasazate (0) mauaslu @) waldhnunuluvadan 119 ingungines
Y o ) AN Yy I a A &
w1 2 3 newhin lgasazanen laaeulludmasunniu
M5 TNC 19935 Nelson’s reducing procedure Tael¥asazare D—glucose
(equivalent) AMMVUYH 0.00, 0.01, 0.02, 0.03, 0.04 LAz 0.05 Haansw/Aaaans ldluvasa
NAABIAY 1 1adaNT AN Nelson’s alkaline copper reagent 13adans WEMAIIAA BN
a A ) ? A = ES o ' =t A < a
azgiition 1 1 lnivdeauiu 20 i i ldug luiueu iwenasaduaudy
. . A Aaa ] Y Yy a gol < Aa Aaa 1
Arsenomolybdic acid reagent 1 #adans we1lvanaznouazaguauANUINGY 7 Hagaans wen
Ty vhensazate]i/e1ua absorbance (A) A781ATBY spectrophotometer NANVEINAY
H Y v
540 W1 Tuwas 119 18119 standard curve MMiWIhaNsazaneiana laandledraiivunm
1 o = I A a o 1
USnanfSeuneuny standard curve MuIMTuanSeumeuiluiiadnsy  D-glucose 7D

o 3 o Y
AIVHINUNLTN

- maaaszrivn Y3anadlulasiausiu (Total nitrogen)

1. M3sgesaale (digestion)

- seisfounazual¥aziBoatszinm 0.5-1.00 3y vunszaEnIewdunldag
Tu Kjeldahl flask Y119 800 Wa. viserasauig digestion tube YU 250 Ua.

- 1@ANES catalyse a9 luriaoalszum 0.2 NSy

- AunsadatI ANy 15 va.

- 911 blank Tae 5ReINY

- i lilgesuuandes guvgiilszunm 400 °C

v
- auldasazanela e sz 2 su. 113 ldSundalsulSines
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2. msﬂé"u (distillation)

_ 930N (Kjeldahl) laensaza1ous3n 50 ua. aalu erlenmeyer flast Y1410 250 4@,
1@ mixed indicator 4-5 1@ 1110145095 distillat inipTeanduInslinasagueyluain
1henuesn 11 Kjeldahl flask fiflasazaredreauiduesazaenialoan Tl $119u 50 wa.

mmsnau auld5uas 250 va. 1l Tamsn

3. M3 lansn
A d Yy A
- lawsnveunarnnau ladonsamaemnigiu
= ¥ = a A <= = .
- Fvoaiaznlasunnilioniludiig Ao 9@ end point

- ”lmm‘n blank TuiueaReInu

MSATUIN

% N =(a-b) ¢ x 1.401

g

a Aaa A EX % 1
uaaammmﬂsw%iums'lmmwmamq

Taeh a

b = 1aaan3YINIAN 1% 1M laasn blank
Y 9 Aq ¥
¢ = ANNUANIUYBINTAT 19

g o Y (2 1 A Y a 4
g= WININUHIU09a08190 15 1UNs AT 12

(v} a d
- SaifSanaes aaslstlaasin luly
[ a 4 o ] 4 Y] A 2
Ja1lsuanae lsvaad saululudwmiian 5 6 uaz 7 Wuannlaunsvuu luszez120
@ o o v A 4 I~ o { @ 1 A o w @ ]
Turaanndausang (Hesnnitluiuinsuoigaauang ) Mmsumsnaassay 6 @061 lag
[ [ a 4 [ g
l¥3smsanauaz adsinanas 1sladais N, N-Dimethyl formamide (DMF) 335m3aail
o ] o TR le < a a w [ 9 A
ilveguuiianuazein aaludwan 9 USwa 100 Jadniy ldvwasauninl DMF
Aa aa g’; 2 9}4‘ a 9 o A (Y a J @ 1
515 7 Uadaas avinalinguinginies 1224 471w iWeananas IsWladesnindledy
vuauda (lueguagdaun) nseenadiuvesnineaniinaisazals udlsuLSuasvesans
I Aa aa o ) { Y 4
azane 13y 10 Hadans areasana DMF 1haisazateh la 113an1 absorbance Ae1A504

v ) Y v
spectrophotometer NANNENMIATY 647 uaz 664 W1 Twuas nnuuhane 1 ld lliuiu
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a 1 I A Aa o o ¥ o
ﬂ?mmmahﬂaﬁ Uriaeilu AaNIN/100 NTNUINUNTA @IUFUNITUOY Moran (1982)
Y

=
U

s &

151anan IsWaanariue = 20.27 D647 + 7.04 D664

{ ' @ a I 4
Taghl D647 = MMIAATULEIVOITITAZA19AAD 15HAANTIAAULET 647

J o a a1 4
D664 = mmi@,ﬂmmmwmmmzmﬂﬂaﬂﬂiaaﬁﬁmaﬂﬁuum 664

- Uszfiuanugunsaveslsaily

=~

2 ] Y Yo o 2 v o
iﬂﬂﬂ\“lﬂgu‘ﬂNﬂﬂ18hl’3ﬁ1iﬂﬂ1§1/lﬂﬁ@\m$ 20 MY Iﬂﬁl ATIVADUNN € 15 IU IUIU 10

U q

1 2 H XY 1T A = v W 9 an
Glﬂmmazm ANLAARALLENNNDNISYS NN Iﬂﬂﬂzi’ﬂﬂguuu AUITUDY  Bryson (1969)

Y
aaae i
AZUUY 0= lInuMsnalsa
A 4 .
AzUUY 1= nunlugnmae 1- 25%
FaE .
AzuuY 2 = wunlugninaie 26-50%
2 4 .
AzuuY 3 = nunlugnihaie 51-75%
9 v
AzuuY 4 = Wi lugnihate 76-100%
a 5%
MIIATZHvOYA

o a 4 = 4 .
MMIAATEHNBeUs  (ANOVA) @18 11l5unsu SPSS V.13 for window U@
=} U d' 1 o W ay .
eumeun s luunazmsun1snaaod1ae2s DMRT (Duncan’New Mulliple Range Test)
1 o v 1 a a ]
MAMANUFUHRUT  (Correlation) 3¢ AIAIUAUMIRIYATA N5

a3 Tulaasaii lieglugdTnseadralunsequ d2eT1s1nsu SPSS V.13 for window

3.1.2 WaUBIA1S ethephon ABAMMNIAZMIAZANTISHOUS IwenTulumaodu
(%4 = <
Suilsemunaaaiivaa
1 %l o o o
TUAUMINAADUUDFUARDA (CRD) & 5 91 T1uau 4 disuminaaeslaelnais
ethephon 4 5¥AU A® 0, 250, 500 LA 750 ppm MUUANUIINAADL IULAAZAITUNITNAAD
] ] ] I % 1 1 1 A = [
Tagldvo03u 5 %0 (Huniisnitonaass quidensonaniionglndinoanu
Yo o o (% ' Y o I = ] a A 1
M3 Iedsumanaase iinsaaua e dunugHUAAAIY DONTOABN AAKE 1IDYO

] H v v v
HalsuLaoud 25 % 395uMIRANUETT ethephon TasRanuTILIU 3 AT TUuAaZATINIG

@ @ o kS ' U < : 2 o a3 a wa 4
A1 7 AU naenIniu sevueduIigszeznuneuswhmanudoya  mslguamsou o
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4 4 4 f f A
m3liih I Tasszomimealdddaniay 2 T msdauasnsay Tasmsdaalunas

{y 1 7 { { k4 A 2
soad liauysaioon Tiaundenseaniianuauysel Tagl3neduazszunm 60-80 ne 1o

[ A

N P K suszozmsniadu Ia aanuasilesnumiadagiisaiueinisveslsn

U

s Y
matnuUYda

s Y F %

1. (HUYDNAMUNANEN

U

- Jarnana IATUIANaNATeNGUIIMIY MInAaIay 10 Ka dannuniaay
9 . . o ' A o~ ' I Aa A
ANUEINA 1Ayl venire calipers Hmnmauaasimiatlulagmas

a ' o J o w ' Y 4
- UQ%WTU’E]QWQG\}‘H T@EJW’]ﬂ’]iquﬁ’lﬁﬂﬂ?i‘ﬂﬂﬁ@\?ag 5 ¥ ﬂﬂﬂlﬂ%ﬂq Choroma meter

(3 1 ¥ o 1 v v 9 4
'mmmuuugﬁammwaiﬂﬂmmiqmwaaz 10 Wa ﬂ]ﬂlﬂ%ﬁ]\i penetrometer

a J
2. MIAANZHTeNaMuUnve IO

PBanaweulsloenfuveswasgu  IatSuameonls lyeiivveswasiu 91ngon
1 o w ) 1 o o [ ) X o
gumamsumanaaes  Iaetwasguniin 10 nsu (@uwaaoen) W ldduny  extract
. Aa aa = 9 a Yy 9 o @
solution 250 diadans FUseneudle lonsiuea 95% nialalasAaesndudy uaviil a5
o @ o <] Py a 0 < Y Y
85:2:13 awaeuih ldnungaungil 4°C v 1224 $1T9 1AINTOIRIBNITZTATBNTOI
s o ) v . ¥ Y o ! {
Whatman 1005 1 111U819a2noud1e extract solution audazea (2-3 A39) uanir lihumle
7 10,000 s9URDUIN USUSTU1ATAIE19878 extract solution 1118 500 Uadans udiuen
a aa a @ Aa aa o ] A o
aliquat 25 Hadans uduauasanalsua 75 dasans udnhldwulindauiu 2 ¥lus
17191 absorbance A28 spectrophotometerNANEIAAY 535 W1 TuwAs WAINTgANAY
{ 9 [l a3 A Aa o [ g @
perad launy Tugas Jwiaidluiiadniy 100n5niminaa awaun15ve9 Ranganna (1977)

@

N

=le

Psmnaouls laeriiu = Anrsganauudail 535 nm x final volume x 100

Weight of sample x 98.2

P '
[ ]

v ] [ = |
- /3394 Total Soluble Solids (TSS) IA1311a TSS MINIAUDIU I ULAALFONTUIN

1 o [ ' { o <3| o .
VOIABLEIMTUMINAADY 928 Hand Refractometer Taeniaenialditlu *Brix

' Y

Y] <3 o 1 [ 1 2\// °
- 1f3ana1 Tritratable Acidity (TA) Jaulosidud TATaoiheguaingenguanduil

9
a o %Y

2} a aa . J 3 L4 I a a
ﬂﬁ@ﬂﬁlﬁﬂﬁ']ﬁ HIHIAUNT 10 UaaaAT 1eA phenolphthalein 1 weosiyua 2-3 vieadlu duan
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4 [ 3‘/ o % 4 o
o5 nawmmiun lasminsuamsazate  Tw@eylaasen lad (NaOH) 0.1 N AU

I 3 J
oIIFUATA mugas

S 3 4
1oIFUN TA = (N NaOH) (ml NaOH) (meq.wt.tartaric acid) x 100

Y ¥ Aqu
YSuanhaunly
Tag N NaOH = normality ¥94&1502a189819 NaOH

1 { I A Aaa
ml NaOH = Suavesmsazarsaranlslums lawmsnilulianans

meq.wt YDINTA tartaric = 0.075

MR ZHTeYa
o a é = J Y .
MM NGZous  (ANOVA) @wlilsunsy SPSS V.13 for window U@z

= ] ;:; 1 o w ay .
euneununaslutnazmsun1snaaed1neds DMRT (Duncan’New Mulliple Range Test)

o

3.2 ihudeyaammmadenlurigimsnaaes

v

4 Y
ST IERTRGIVRTALY ﬂ?WN%uﬁMWVI‘ﬁ UNYN AADATTYZLINTINIINAAD



UN 4

wanmsnaastazenliama

ninmsaneIMIIFasaugumses e Inremsliuljiwanaauaznan1nues
1 Y] 9 zil o = 1 4 a [ =S
agusvlsemumaaaluaioudu iimsany o wlaseguvhsvumimeauma luladys

= o ¥ 1= 9 o A
U9 Tﬂt’l“l/ﬂﬂ'lﬁ“l/lﬂﬁ’é]ﬂﬂﬂll@lﬂ W.f. 2551- W.f. 2553 "lﬂwamimam PNU

4.1 MINAGIN 1 WaYdIA3 paclobutrazol Hazas CCC AomIw3ayAnauaz

a L J (%4 Y [
nmnﬂ‘uaﬂanmmagmuﬂsgmuwaa%maﬂ

[

msnanedlundail Tihseiinordes 2 Ty e aeiufequ Fafluedusudsenu
naaa 13da 91w 5 @eius tazriiavesasvzaomaniyaula 2 siia Tasfnunaves
mM31¥a13 paclobutrazol Haza1s CCC aomamauan I Msnszdqumsaiaronon uazm
anuduiusszniums s szaemasapduTatumsazauars TNC lufsedu 39ldwa

Y
MINABDIAIY
4. 1. 1 WAYA9A3 paclobutrazol #azas CCC ApmstsgyAvIamanamuly
4.1.1.1 Wiy

Y Y H Y
’E]‘I/]‘ﬁWﬁ"ll@Qﬁﬁﬂ%ﬁ’E]ﬂTiﬁ]‘iﬂJuLG]’UTG]‘VN 2 BUA wammumﬁuﬂmmagum 5a1

o []

o A v o w ana 1 a a g’/ a

uf egntvedAyNNana laowu M3 ldamsvzasmsni Ay Tang 2 ¥iiQ Ao @13
2 [ [l '

paclobutrazol tazes CCC i livmanunluasas ioSeuieunumsunsnaaoei lula

9 a a d' a a a =) 1 dal d' d'
lsarsvzasnmsiqaula Tuvaznsiavosasszaomsni gy Inunanovianun lun

" w 1 v A Y 9 0o q ¥ A A A

HANANAY WUNMTIFa1s CCC NANUANIY 1000 ppm i ldvinanunluasasnniga

4 H ' [ v
Taglivwaiuinly Ay 108.8 as.au. uan31%e15 paclobutrazol AAMMANTU Ao A 500

v
=

=1 ) Y 491 A = 3 9 = [
ppm Urain ldvianunluanaunsuanios Tastvwaly winy 1197 as.au. luvmen
o w d’ = 9 a a 1 [ = dy d’ Id' =
amsumsnaaosd lulimsldmsszaemansgdu Ta wunegulvinanuilulvgige Tael

v luminy 130.5 @59y, auaadlua1sen 1

Jd 1w 9

Aa a o 9 = 1 j‘ ~ [ = [
amwammmawuﬁmumﬂszmuwaﬁ@"limaﬂuwamwmwum‘luammuﬂ anay

a - a

aa A a a J 1w g}./ o
nuadadelims ldmsrzaomansyaula wunedusulsemunagana 5 dnenug N

o

o a a A 1 o o q YA X dq A T o R P
aﬂHmzﬂ’]jﬁ]jﬂlul@]'UI@]wuﬁﬂ@]’Nﬂu 1/]’]GLWNﬂlu’]ﬂm@\iwu‘niu‘ﬂuﬁﬂﬁ]Qﬂu Gmwu‘tj‘ﬂmm”m

v = o

2 4 4 . o . -
wunluganganoWug Crimson Humaluminy  141.6 .o, TuvuznWug  Marroo U

Q E]
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Y
A A Yy A

nunlutiesnga Juualy M1A 88.1 a3.%u. (A151971)
) v Aa A 1 1 a a o ] 1 v J
dmSudnswasawszninmsldarsszaomsniydula nuedulundazdenug
aa ) 1 %

' v £ A = g & L dg X o
Wmﬂum‘ﬂ‘ﬁwamuﬂuﬁewmwuﬂu ®sn 1) MdvaveINUn luIuegnUan e

u

o o o a a ] 2 o o 1 @
dsgdmiuguazmsldarsszaomansgdula Tagoguna 5 aenug Nvwiavesluuanaianu

[ o v ¢ o Jam a a = = zg A VR Y 1
auanbuzlsehvesaenug Wugnimsnigau IaaazivunanuiloIvg aeldun
o . . A o Jaa 2 a a v
WUTF Crimson, Centenial U8 Flame 611!‘Uﬂ!3‘VIWu‘ﬁ‘V]iJﬂWiLﬁ]iﬂJm‘UIﬂ‘]J'IUﬂaN DINLBU WHT

q

N . .
Perlette 11ag Marroo dzivwaluidn uazmsldes ccc Aanududugs Aehanududu

o Y Ay A ] v J A A =\ o 9
1000 ppm M lAvanunluveseyunnamenuganasInngaioTouMeun Uy 15a13
g Y a a d‘
paclobutrazol Lmzmi"luhﬁﬁ%aamimiymﬂm (GGREANITRD)

4.1.1.2 ANNYING

a a

a a 9 ' o Y 2 1] g
@TI‘ﬁWﬁﬂl'E]Qﬂ’lii“b’ﬁ’lﬁ“b’ga'E]ﬂ’lfl’ﬁ]iﬂllﬁﬂi@]ﬁ\?Waﬂ’liﬁﬂﬂ’luﬂ’nﬂ\ﬁlﬂﬁﬂguﬂq 5 a1

o

U A @ o W

14 1 o aa ] a a U
uf danuuanannunuataediivedidy Taemsldasyzaemansaauladewali
A 1 d‘ = Y o w d‘ 1q Y a a
anueMne§uanaslonfisuieuiudmiumanaacsi ildmsszaomsnsiygaula
@390 1) Tuvaghriavesasrszaomsnindiy Ia InaaenueINUFUn Y M3 19
a y : Y 1o A 9 A A~ 2
CCC NANUANIY 500 tag 1000 ppm M 1HpIUNANVENININBENGA AD WAINEIIN
MR 85.4 1A 85.3 uAmNAT Mudaey Tuvaizins1¥ans paclobutrazol HANNeINgly
uanaNnudsumMInaaesn lildasszaomsnsy@aula

a a v Jd 2 ] 3’, v J 1 @ 1
@‘VI‘EWﬁﬂJ’ﬂQﬁTﬂWH‘QﬁQNﬁﬂlﬁ!ﬂ’ﬂﬂfﬂ’lﬂﬁ"u@ﬁ@guﬂﬁ 5 TYNUG UANUUANANNUDE

A @

v o w aa o fa 2 { 4 . 2 1w
WisdAyneada TaeWugnuaue1INNga Ap WG Crimson  UAINEIINANINY

@ a a

a & o ' v ' A o o 9 ! Y
107 15 UAUNAT %Qiﬂﬂﬂﬂﬂﬂgumﬂwuﬁ NiRie) ﬂg1]i’)gli’]ﬂ’]ilﬁ]ﬁﬂ]lﬁﬂjﬁﬂ’]ﬁﬁ’]ﬁuqq fNWﬁGLW

o

A 9 A

= A ] ] o A ° o A ] ~ A
HANNYINININNNDIUFTWWNUTOU €] NUININADDY Llﬁ$Wu‘ﬁﬂiﬁﬂ'ﬂﬂﬂ']'lﬂ\1u@ﬂﬂfjﬂ o

a

o J

WU g Centenial UAINHIING NN 71.7 HUANAT (A13199 1)

a a U J a a @ v ' ] a a
’E]ﬂ‘ﬁWﬁ5'33J5$ﬁ'31\‘]ﬂ1551%ﬁ1§°]5$ﬁ’E]ﬂ'l‘iﬁ]iﬂ]uljﬁﬂiﬁﬂﬂﬁ1ﬂwu‘§’EJQHWU'NU]JM?J BNINA

aQ

1 . =)

FINAUADAIINGIINIVOIOJU BYUWUE  Crimson AANWeINIWINAFA L9z lins 1des

q E]

a a Ao o =\ A ~ 1 =)
sraom A Ia TuvuziWug Centenial Hnnwennaiosiga uiiee lidinmsldas
a a A~ = o v g v J A a a o 9
yraomInsgay Ia (13199 1) Falaena leunigesaenugozinmansy@yu Taneddu
=
ANIN
4.1.1.3 1uuly

4

9
onsnavesms lasvzaomansguanIadewaldswauluvesequns 5 eewiug

q

=) 1 @ aa 1 1 F A 9y 9 A = 9
"bJZJﬂ’J"IZJLMﬂG]Nﬂu‘VINﬁﬂG] LANLMT 1FaS CCC NANMINTIUFI N 1000 ppm Huua 1w

o q Yo "y oA = 1 o w A )] d'
mldsnuluvessguiesigalagiluedgn 17 1u ludsumsnaasandinmsly ccc 1w
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y 9 = A 9 A =2 o q YA o Yy A "o A
YUY 1000 ppm ’e’]g“LJiJﬂ?WEJnGUENﬂQuEJEJW?q{ﬂ ﬂ\jﬂ'lalﬁuﬂ']ujuﬁlﬂuﬂﬂﬂq@]l%uﬂu lellmzﬂ

o Lﬂ' A o \ % t:' = Q‘ t:' 1 o o td‘d
fMiumsnaassouiisuluming 18 lu (5190 1) ualinnuennediunaNdsuiinms
9815 CCC RANUANTY 1000 ppm

a

a v d o [ 1 [ 1 v o w
emwammmﬂwuﬁmwaGlﬁ’ﬂmauﬁl‘uGuamguﬁmmuﬂﬂmmuamqﬁut’JmﬂﬂumN

q

4

ana I v A o A A v J A o A [
ana Iagnunwugnisuuluwninga A Wug Marroo N9 1mauly 2110 503030170 WU g
. A o o w ) o v s o Y A Y 1o
Crimson laglisuauly 20 lu mwdey dwmsunugiiswanludesigaldunwug Flame
. A o [ Y o w 1 v Jaa o =\
tag Centenial U1UIUTLMIAY 15 Tu mwa1ay Tagnunarenugnuiuuluunazinn
2 o Jaa o 9 2 Y 9 1w = < Y1
gnanniazaenugiisuludesanuenngiesmosuny  (@351991) azmulan
2 o o v Jdo
anueMnwaziIuluianuduius iy
o v a Aal 1 a a (% v 1 [
dmfudniiauszrninumslfasyzaemansa@u lanuaoiugodu wun il
a a J o 1o 3 Y v { o L
anFnaT AU IUVeRIUNT 5 MeWUF (319N 1) Niuduluvesegusulszmuwa
¥ v J 2 "o W o v v @ 2 Y
AANe 5 a1eviug uenvnzliuegnuanyuzlszT1vewRazd1eRUELAD S3TUBgN A
i 1] Y
§11U09N9R18 LazInMInaaeInu elimslFasyzaemanig@ula nueduns 5 ae

v J 1 A ] o Y 2 o Yo
NUTITTINANDAITNYIIVDINIDIU I@ﬂﬂ’ﬂﬂ@guﬁﬂ’)’luﬂ’nﬂqa@aﬁ %\1%111’(%1“’3“%@\11“
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M3197 1 WavYe9a1s paclobutrazol (PZ) aza1s CCC aomssauay Tanenamuluveogu

Sulszmunadaliuan

e wunlu @a’)”  anueIna@n)’ Suly”
v J

WUT

Flame 124.8 b 85.4 ¢ 15¢

Crimson 141.6 a 107.0 a 20 a

Perlette 989 ¢ 85.6 ¢ 17b

Marroo 88.1d 94.6b 2l a

Centenial 126.7b 71.7d 15¢

Msyzaemsiyay la

Control 130.5a 91.1 ab 18a
PZ 500 ppm 119.7b 933a 18a
PZ 1000 ppm 109.6 be 88.9 ab 18a
CCC 500 ppm 111.5 be 85.4Db 18 a
CCC 1000 ppm 108.8 ¢ 853D 17a
Interaction ns ns ns

CV (%) 13.39 12.66 8.84

1 a v A o A Y o o A oA o ' Vo a A o an
mmaﬁlcluﬂ’é)mlummﬂu‘ﬂGI”IJJﬂ?EJGI?E]ﬂH’i‘ﬂLWN@‘L!ﬂu ulllllg]ﬂ@’]\jﬂuﬂ’]\jﬁﬂﬁ Nnigal 5% Tﬂﬂ’)ﬁ DMRT

a|_d
4.1.2 WaYd3A13 paclobutrazol ttazans CCC aaifamnanaalsilaasiluluegy

a

onswavesmslymsvzaomaniy@ula TnavhldSunanae Tsladswlulusu

v v a

UANNUANANNUOI NI AYN 19D

Y i1
=< A

anelsfladslulueduiiniu dienSeuisududsui hil¥asyzaemaniaaula

A nunmsFasyeaemansaaula vlddsua

d' a a a = 1 a o ] d’
(MINN2) uazyiavedaasseasmssydl Intnaaelsmanas lslaaswluluegun

1 [ { A o o
uanaany Taens19ens paclobutrazol NANMTNYH 500 ppm a1msDiNYIuvnae TsHag

] 9 ~ A 1 o A a o o 3 @ 9

swlulveguldmniiga o midu 2.5 Hadniw/ 100nFmihmindavesly  uazmsldans

{ o a 4 A 2 ' )
CCC NANUTUTY 1000 ppm Hwarh1dSnunas IsWadsuulumivvuu@edny fe
1 (% a ) u v g 5 1 o w H 1
Wy 2.4 Taaniu/100nsuiminaavealy luvazidisumsnaassi lildasszaoms
a a = a 4 1 W a Aa o [ 301 o
wigauTa Blsmanae lsdaaswluluminy 2158805/ 100n3ushwtindavedly

v
v A

! g o a {
(M351912) Fudludrsuhiifsnanas Isiladsululudesiiga
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a A v I o Y = 4 [ = [ [ []
amwammmawu‘gwwam“lml%mmﬂafﬂiwaamuﬁluﬁlueguwmmummqﬂueﬂn

@ 4

A v o aa 1 v JAa a 4 ~ A o .
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