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Special problem Title : Effect of Citric Acid on Stem Anatomy and Vaselife of Rose (Rosa

hybrida), Camation (Dianthus caryophyilus) and Patumma Hybrid

(Curcuma spangnifolia)
Student : Mr. Wisitsak Sunnithipanichakul
Student ID 1 46040328
Department : Horticulture
Faculty : Agricultural Technology
Advisor : Assoc. Prof. Chornitsiri Suisuwan
Abstract

A study on stem anatomy and vaselife of rose (Rosa hybrida) flowers , carnation (Dianthus
caryophylius) flowers and patumma hybrid (Curcuma spangnifolia) inflorescences were carried out.
In this study, the effects of 150 ppm (pH3) citric acid and filtered water as holding solutions were
compared. The results showed that the vaselife of the flowers held in filtered water (6.11 days) was
significantly longer than 150 ppm citric acid. The vaselife of carnation (9.00 days) was significantly
longer than the other kind of flowers  but non relatively between holding selutions and kind of
flowers on vaselifes but holding solution and kinds of flowers affected the clearness of liquid of stem
vascular bundle cross section. differently. Held patumma in ¢itric acid solution gave the cloudiest

appearance (1.00 score), and significantly. with the other treatments:
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] 1 4
dwegniilnuiuvesaen ldnushininges uaznsagainiinnuuandramendalay
P : r.) ¥ [9 ~ = ar P I J
minsestinaMegnisilnusduinigamay 6.11 Tu 15197 12) Tnnuuanaan

adasdlvuddgniatasunsagasniliogmsilausiudesiiqamie 4.67 Ju

M3 11 owymsilnusiuvesrenignat (Rosa hybrida) ABAATIMG (Dianthus

caryophyllus) uaznaﬂﬂnumqnﬂﬂu (Curcuma spangnifolia) Tusenhamsiln

ey
viiavasaon 1 symsilnueiu
lt)
ABAQHATL 4.17h"
ABNAT LU 9.00a
aaniyuw 3.00¢
F-test Bt
% CV 12.37

Vv v = & A v . o - Y e aa o
- ﬂ']lﬁﬁl”ﬂ’l”ﬁ’)ﬂﬂﬂﬂi ﬂ'h.l“'luauﬂullﬂﬂ@q‘lﬂﬂj‘lﬁllﬂﬂﬂ'Nﬂu'n'Nﬁﬂﬁ TﬂU!lﬁUUl‘nUU

A 'Y A4 o 4
U1 Duncan’s new multiple range (DMRT) 113 tinioui 95%
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M3 12 0gn1siinueduveanenuaty (Rosa hybrida) ABAATIIUSY (Dianthus

caryophylius) W0 ABNAUNUNIQANAY (Curcuma spangnifolia) luszwemsiln

o - @ ¥ & < :
watuTaonBeuisuerynisilouaiuvesaen lliviiad g Ainaasslinses

HAZAIATBAIN
giinvasmsiildilaundu ognsilaueiu
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4 v
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NIABAIN 4.67b
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111 Duncan’s new multiple range (DMRT) Tuszaunamideiiui 95%
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Bmanaass’ (3u)
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A2al 9.67a
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A3al 3.67b
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F-test NS
% CV. 12,37
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aramanuni 1 wefidudmsvinodwesnennnaiu(Rosa kybrida)aenmsiusu
(Dianthus caryophyllus)iog ﬂBﬂ‘L]YpJIJTgﬂNﬂ W(Curcuma spangnifolia)

Tusgrnamsilruenunsy 1 5u

SOURCE df SS MS F FO05  F.0l
Treatment 5 432964 86593  11.18  3.11 5.06
A 2 427411 21370627590 389  6.93
B 1 0.5408 0.5408  0.70"_475 933
AxB 2 0.0144 0.0072 001> _ 389 6.93
ERROR 12 9.2951 0.7746

TOTAL 17 52,5914 ) 3.0936

Grand Mean = 4,0944

CV= 2150

NAME MEAN RANKED AT PROBABHITY LEVEL 05
A2 5.28 A

A3 5.08 A

Al 1.92 B
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mamanuanit 2 weiudnsveudvesrenquai(Rosa hybrida)enaiiusu

(Dianthus caryophyllus)uﬂzﬂBﬂﬂ\']unmﬂﬂﬁ W(Curcuma

spangnifolia)luszninmsilnuedunsy 2 Ju

SOURCE df SS MS F F.O05  F.0l
Treatment 5 46.5868  9.3174--10.87  3.11  5.06
A 2 44,9340 224670 2621  3:89. 6.93
B ] 03669 03669 043° 475 933
AxB 2 12859 £ 0.6429 075"~ 3.89 /693
ERROR /12 102871 0.8573
TOTAL | /| 17 56,8739 3.3455
Grand Mean =~ 4.2794
CV= [ 21.64
NAME MEAN RANKED AT PROBABILITY LEVEL .05
A2 552 A
A3 597 A
Al 2:05 B
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] b 4 >
manmmnnnil 3 wefidudmsgydniminvesnenguatu(Rosa hybrida)ypeamiudu

(Dianthus caryophyllus)l.mzﬂﬂﬂﬂ"fjumﬂﬂﬂﬁ H#(Curcuma spangnifolia)

Tusznnemisilnuenunasy 1 u

SOURCE df SS MS F FO5  F.0l
Treatment 5 10247360 2049472 802 311  5.06
A 2 778.5294 389.2647 1524 389 693
B 1 0.4263 0.4263 002" 475 933
AxB 2 2457803 1228902  4.81.3.89 6.93
ERROR 12 .~ .306.5692 - ~25.5474
TOTAL 17/ 13313052 - 783121
Grand Mean = 0.9417
CV= 53676
NAME MEAN RANKED AT PROBABILITY LEVEL .05
Al 8.02 A
A2 2.63 A
A3 £7.82 B
NAME MEAN RANKED AT PROBABILITY/LEVEL .05
Alal 12:30 A
A2a2 7131 AB
Ala2 3.73 AB
A2al -2.05 BC
A3al -6.96
A3a2 -8.68 C
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- /d o g . ¢
ATTHNIANUINT 4 lﬂﬂﬁl‘!‘uﬂﬂ'ﬁqml’aﬂ‘u'lﬂuﬂil8\1ﬂ§)ﬂf]14ﬁ'l'l](Rosa hybrida)aanms
WY U(Dianthus caryophy]lus)tlﬁzﬁﬂﬂﬂnnU]Qﬂﬂﬁ N(Curcuma

spangnifolia) luseninanisiloussiunsy 2 Ju

SOURCE df SS MS F FO5 F.01

Treatment 5 1925.8693  385.1739 2028  3.11 5.06

A 2 1699.0224  849.5112...4474 389 693
B 1 3.2343 3.2343 0175475 933
AxB 2 223.6125 111.8063/ /589"~ _ 3.89 “6.93

ERROR 12 227.8702 18.9892
TOTAL 17 2153.73%4 126.6906

Grand Mean = -1.3983
Cv= -311.63
NAME MEAN RANKED AT PROBABILITY LEVEL .05
Al 7.30 A
A2 3.46 A
A3 -14.96 B
NAME MEAN RANKED AT PROBABILITY LEVEL .05
A2a2 8.63 A
Alal 7.93 A
Ala2 6.67 A
Alal -1.71 B
A3al -11.70 C
Ala2 -18.23 C
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] ¥ b d 3
amamennnil 5 ansdolSinamsgmiesrenguaiu(Rosa kybrida)asnnisiugy
(Dianthus caryophyllusuasAonUNUNQNRIN(Curcuma

spangnifolia) sz amisilouefunsy | u

SOURCE df SS MS F F.O05  F.O0l
Treatment 5 474444 94889510 311 506
A 2 461944 23.0972 1241 389 693

B 1 0.5000 0.5000 /027 475 933

AxB 2 0.7500 03750 020_) 3.89/6.93

ERROR 12 223333 1.8611
TOTAL 17 69.7778 4.1046

Grand Mean = 4.6111

Cv= 29.59

NAME MEAN RANKED AT PROBABILITY LEVEL .05
A3 6.5 A
Al 4.75 B

A2 2.58 C



41

T ] » ]
MINNANINN 6 AuRdnSuansgmiweIRengMaI(Rosa hybrida)ABNA1T LYY
(Dianthus catyophyllus)lmzﬂElﬂﬂ'lf]numﬂﬂ’dll(Curcuma

spangnifolia) s namsilnueiunsy 2 Ju

SOURCE df SS MS F F.05 F.01
Treatment 5 12,4444 24889114 311  5.06
A 2 9.6944 48472 222389 693

B i 1.3889 1.3889 064" 4.75%.9.33
AxB 2 13611 0.6806 — 1031738 693

ERROR 12 26.1667 2.1806
TOTAL 17 38.6111 2:2712

Grand Mean = 3.7778
CV= 39.00
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¥
7 azunuunywlauinaviehmesminlmwdnvesrenanatu(Rosa
hybrida)AenA13 Y U(Dianthus caryophyliusiazaeninin

QPWAN(Curcuma spangnifolia)uizvnamisilousiunsy 1 fu

SOURCE df SS MS F FO5 F.Ol
Treatment 5 39.1111  7.8222 14080 311  5.06
A 2 284444 __14:2222-..256.00  3.89 693
B 1 35556  3.5556  64.00 . 475 933
AxB 2 7.1111 35556/ 6400 — 3.89 . 693
ERROR / /12 0.6667 4 0.0556
TOTAL / 17 39.7778 1 2.3399
Grand Mean = ' 4.1111
CV= | 573
NAME MEAN RANKED AT PROBABILITY LEVEL 05
Al 5 A
A2 5 A
A3 233 B
NAME MEAN RANKED AT PROBABILITY LEVEL .05
al 4.56 A
a2 3.67 B
NAME MEAN RANKED AT PROBABILITY LEVEL .05
Ala2 5 A
Alal 5 A
A2a2 5 A
Alal 5 A
A3al 3.67 B
A3a2 1 C
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MM 8 azuuunylauinarininisomsmilodaisduaen 3 HWN

AN YU Rosa hybrida) ﬂﬂﬂﬂ'l{m‘ffu(Dianthus caryophyllus) Wog

ANUMNINQNRAU(Curcuma spangnifolia) uszvinnsilnuedu

ATY 2
SOURCE df SS MS F FO5  F.01
Treatment 5 209444 41889 7540 311 5.6
A 2 147778  1.3889..133.00° 3.89 693
B 1 1.3889 1.3889 25000 “4.75. 9.33
AxB 2 47778 23889 /43007~ 3.89 693
ERROR 12 0.6667  ~0.0556
TOTAL /17 216114 11,2712
Grand Mean = 42778
CvV= 551
NAME MEAN RANKED AT PROBABILITY LEVEL .05
A2 5 A
Al 4:83 A
A3 3 B
NAME MEAN RANKED AT PROBABILITY LEVEL .05
al 4.56 A
a2 4 B
NAME MEAN RANKED AT PROBABILITY LEVEL .05
Alal 5 A
Ala? 5
A2a2 5 A
Alal 4.67 A
A3al 4 B
A3a2 2 C
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aamananil 9 ensilnusiuvesrengna(Rosa hybrida)AenasuTu(Dianthus

calyophyllus)ut’lzﬂﬂﬂﬂnﬁﬂ‘IQﬂNﬂ'iJ(Cureuma spangnifolia)eluiZH’i'N

msilnuenu
SOURCE df SS MS F FO5 F.O1
Treatment 5 130.9444  26.1889 5893  3.11  5.06
A 2 121.4444 607222  136.63  3.89 693
B 1 9.3889 9.3889....21.13° 475 9.33
AxB 2 0.1111 0.0556  0.13 389 693
ERROR 12 5.3333 0.4444

TOTAL 17 136.2778 8.0163

Grand Mean = 5.3889
Cv= 12.37
NAME MEAN RANKED AT PROBABILITY LEVEL .05

A2 9 A
Al 4.17 B
A3 3 C

NAME MEAN RANKED AT PROBABILITY LEVEL .05
al 6.11 A
a2 4.67 B

NAME MEAN RANKED AT PROBABILITY LEVEL .05

AZa? 5.00 A
Alal 333 A
Ala2 9.67 A
A2al 833 A
Alal 3.67 B
A3a2 233 C
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5UNAA0Y

1FUNANDI
Tresment |

Alal

A2a2

A3al A3a2
MNN 1 AUNNYDIABNNHAY (Rosa hybrida) Al, ﬁﬂﬂﬂ'lglll%’u (Dianthus caryophyllus) A2
uazAsNUNIQNHAN (Curcuma spangnifolia) A3 Nilnnenuluringes (al) uaz

ATAFATN (a2) 1BITNYIINTNAADY
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Treatment 2

awmsthuenu 2 Ju

Treatment 1

awymsdnuaiu 2

Ala2

A3al
PN 2 AUNINYBIABNANAIY (Rosa hybrida) Al, ABNATS LYY (Dianthus caryophyllus) A2
v 9
Lm:ﬂanﬂnnmqnﬂﬁu (Curcuma spangnifolia) A3 nlauanuluinses (al) uay

NIATATN (a2) teYiMsilauenunasy 2 3



47

owymstomenu 3 Ju

A3al A3a2

MW 3 AUMWUBIABN WA (Rosd hybridd) A1, ASDRSIUS L (Dianthus caryophyllus) A2
H ¥
uazAB NN IGRARNC atima spangnifotia) A3 Wilnailurinsoaal) naz

s A & ° s o
NIAFATA(a2) WannIstnienunsl 331
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Alal - A3a2

1 4 ¥ '
2NN 4 AR YU lauT U 1Me 1M15YBIABNAUAN (Rosa hybrida) Al, ABARSILUFY
(Dianthus caryophyllus) A2 l!ﬂtﬁﬂﬂﬂ‘l]ﬂlﬂgﬂﬂﬂll (Curcuma spangnifolia) A3 #iln
¥ .
uanulutimses al) naznsadasn a2) Wevinisilnueiuasy 3 Ju

&< N Y o [ ¥ = = O 1 ¥ o v L% 14
enansiiluenansianulidmsunmsldnuienisfinwving ey nlinhluldussleviaunism

lidnsdilagiiadu Snviavnuiilidnulasilent wazfasadadadvesenalsynasaniinisunluly





