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"The'aenescent chatacteriatics of cut tuiipa at 23;s°'c‘3f

lj*f;worc studie&.v The datn show that tulips vaty 1n vase-life e :

. from ss ‘1ittle as 3 to 4 days to more than 6 days. Also, ‘Mj:fﬁﬁ“:f

'“f thc atema and perianth of tulips continue to elongate after g,i,-

; ‘; cutting, It was found that the last internode accounted for . :;i}{ ?} :f;
. VJ?‘ the'greatesg part of tha elongation of tha stem. 'Thin ia fﬂg}}‘,'fﬁfg_n‘j
.a highly undesirable trait. On the other hand, the elonga_- . .

“;; tion. of the petianth is desirabl@. Flower ahapa varied :l.' .;33415" :

between cultivars.: The overall wntet uptake pattern of cut 7*25

tulipa was similar but latee dlfferences axisted in the ii7”;£

e

: quantity of water absorbed. A set of etandardn for cvalua- "

',i Tjif";i ~ ting cut tulips is proposed.

ey . T .
S .| PR

-'fIntrbduct10n1~".

: Commorcially. tulips are videly used ag cut flowcts. 3_@3

Thc documentation of the senescant characteriatics of forced

tulipa is important 1n dictating the use of existing tulin L

cultivara. Cut tulip pontfhatvest physiology ghould be.of.

'%f‘évalue to the tulip breeder who muat selcct lines for
hybridizing énievnluctc the ptogeny agninst some set of - i
'_standardn toinetcrmine“iffimproved.lines are being producedt | (
The purpose of the studies reportod in this paper was
i to establish soma of tho parametats for evaluating cut tulips.
v ) “ o



;7_ roon at a temperature of 23,5° c. Theso conditions were- {.;?’TT

Benschop anﬂ De Heftogh:i‘,}f

Thcse studiea were carried out in an artificially Iigbted

electcd b cause they rcpresant an environnenc which exiate o

widely 1n ited States and Canadian homea and one which will

?"‘:{. becoue mora commonplace throughout the vorld. ' o : v~l;f?-:i
S ' Materials and Methods ' e e

| The flowers used in these studies ware forced utilizing‘-

the procedures outlined by De Rertogh et al, (1967) and the °

Du:ch Buld Whnual (1969). All cultivars were evaluated dur(ngig"vgw'

""their peréod of naximm availability.'

A

All flownru vere removad from the forcing flats, with thev}

bulba attacned, when tho tepala were half colored end stored

k_ dry in an uptighc poeicion at 2° ¢c. Vhen a sufficient number

. of flouars of a given cultivar were accumulated the bulbs were

cut off, the flowers bunched, wrapped in peper and gtored dry

";.;i 1n a horizoatal Position at 2o C for oither 72 or 96 hours» L?”icf

when an experiment vas initiated the flowera vere placed
1n a 23, S° C room, the gtems recut nnd the lengtha of the _

entite plant, lasc 1nternode and flower vere tecorded Flovera é’q‘

. not 1n:ended for use in water uptake studies were subsequently-

rewrapped and conditioned for two hours in 22° ¢ wator prior
to being placed in- vases. ?lowecs used 1n wntar ﬁptake ff‘-f'

experiments were recut and imnediately placed in 100 ml

.4
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,’”Qi graduate cylindera in a holder espacially 40818“°d to: h°1d |

.'?;ﬂf~' In the controlled tcmperature room the tulipo received no

ig cnble to all cultivars. These weres N¢)) oxcosaive flaring of

. "'[ the tepalo. the cOndition vhere the tepals had qepnrated and’ .:" e

the flowers in an upright ponition. During the course. _of the .

studiea the unter wag never changed only refilled as necanaary.»;

Floral preaervativea wvera not added to tha wnter. o

P S
! ‘A

.fnatural light, ‘but waro continuously illuminated by 40 watt

cool-white fluoreacent ‘tubeg at an intensity o! 50 ft. C. . :if

B . Results and Dégeussion a

Vié Keeping gualitz Pive criteria wvere utilized to detormino

the vasa=-life of tulip flovers. Not all criteria were app11-’73.31§“m,,;*f

B S . .
" ot P AT

. light was obgerved between adjacent tepals, (2) dincoloration,n_:; 'f&;ix i

‘"M{iarge deviations from the color of the tepals nt the tino of ) ?é
: | anthesis: (3) tepal drop, naturally occurring tepal drop. o :1
RN OO N shakins test, the unnatoral tepal drop cauaed by “°V1“3 2 .
: . the plant and (5) stem bending. the condition whereby the
g fﬁ'gtem would not naintain the flover 1n an upriaht P°91C1°n-4:tlyzifﬁ iéf
' ‘;‘illBased on th[se criteria e cut tulip f&ower can be clansified }f;i:ﬁi M..g
v as (1) poor), 3 to 4 days of vaae—life’ (2) fait, 4 to 5 _ .}" . ‘
. .desye° (3) ood S to 6 days ‘and (4) excellent, greater than’ }'1}7 Bk |

Tosert Table 1 g

'76 days.v'
. A tot 1 of 77 cultivaru have bean evalunted using theee _;ﬂ.
'crlroria (Benschop and De Hortogh. 1969). A’few cxauplea are - e o

s




) San
I

'~fﬁﬂ range of vase-life which can be obtained vith cut tulipa.

"\;ﬁ’ most of which normnlly average only 3to 4 daya.

'f“y aelect for the" longer laating cnltivata. An example of thiu

ifi no dnca ia presented ve havu obaerved that tbe highly pig-

markedly a8 the flowera age. On the’ other hand, the j:‘: K ”f K cE

‘mtl greatly 1mpr¢vn cha vnlun of the flavarn. R:gf;;ﬁﬁfi

?présentad in Table 1. These cultivaré'deﬁohatrace the dide"

type of eelection oan be seen 1in Table 1. Thc cultivnt  5Aﬁ

':*:‘: Purple Star 10 an offspring of a cross betveen William U

. 1 both Purple Star and. Roaa COpland a mutant of William

--' than eithcr seni-cup or ‘open flowers. This nay be another -nif :~

| ‘of cu: tulips is the stability of the flower color, while

manted flowera. .g. reds, roge and lavenders, diacolor

i

In ganeral. most tulips vill last apptoximately 5 daya at

23.5 c. The notable exception is the Daruin Rybrid Claaa. 3.;Q.ELTL

. Por breeding future cultivara it would be deattable to 't;;&iitf'Qf

Copland and Korneforos (Rascenlijst. 1968).' As seen in Tablc ‘:;?f

Copland hnvo vase—lifee of groater than 6 daya. The game !;A‘.,'“
' can be obaetVed for Pax which has William Pitt as a parent.jggu

I: ‘has alao been noted (Benachop and De Hercozh, 1969)

. that the cup shaped tulipa tend to have a longer vase~11fe '.ﬂf:;}j.“‘*

factor to considet 1n the development of new cultivars‘ d

A factor which 19 Very 1mportanc in detsrmining vase-life

i

yellowa and whitas do not. I: would be 1mportanc to aeleet

1

for progeny vhich havn highly atable pigmente. Thin vould

Al




._Insert Figure l

e Q-,.,~i' Flower Shape - A achematic dlagram of the three basic .

?-‘,. An Table 1 ahow that the shupes of the tulip flouer changco

i e e . . V- - \ . ) - !
1 te. I B Lot e s " f

flower shapes 1a preaented in ?igure 1.' The data presented

durin? eeneacence. There are differencee not only the rate *5;?”ﬁ~"ﬁ

e y; of change but also in’ the extent of opening of the tepale. _:jtnf'i'¥ el

. Cultivara auch as Apeldoorn and Gudoshnik change nuch more ”Ls'f? i“
. E. \'ff rhan Roao Copland ar Pax. This ehould alao ‘be an tmportant 4a;::';"
i‘ Z?;?i . factor in aelecting tulips. It is not 80 important that ﬁ':"kf
. {i ’ sthe tulip assunes a apecific shape but the shape ahould re—:ii7ifi‘[;;il f,
i .{% 'iff main constant over a aiven period of & few days. - | . a 5ufﬁif;éﬁ(l3“
”{Q" Hffff  ' In our ‘work, 'we have arbitrarily selected the shape at'”fi;¥f?l’éi, S
\ ;&? " the 72 hour tine period as the time to claasify the tulipa.laz,‘. |
;;n-& : Thia is the anproximato half-life of most tulips at 23.5° ‘\:' - ‘
;;w and tho flowers are: usually 1n their best shov condition ;;lﬁlﬁ
R nt this time. ‘ o '- — e
A It ls important that a fixed tenparature be set to o ‘% .

51 evaluate flower shape and flover~1life stnce temperntura ;*Ef};wffffﬁﬂ}éliﬁ

Inoart Iaﬁlclz.,i,"

nlays an important role 1n relntion to thene two factoro

(Hekstra, 1966 and Hood, 1953). -

v ) - AT
Post-ﬂarvcst Growth of the ¥ulip - As ceen in Table 2, -

’ "'all tuldps continue to elonpate after cuttingo It is- not - ;f ‘1,1;;]j;

known whother this s cell -elongation or division,. There lf" 5

. are dlfferonces between cultivars in the amount of stem .

}elongation. In general, a amall amount of growth would be ﬁ}:‘ ‘
:'1; ? acceptable. It would. however, be deeirable to have as )

little elongation ag poaoible ptoviding tho flover 1e above EE

P




,”E':; -f;;'ﬁéf. '%!f;:f' i;".- y :¥T';' |  ; o - éi3 ' Bﬁnschop ;nd De HQQQoghisrﬁil
. e "t “the upper iéhf at'the time of hnthesia. It 1a 1nceresting to -
‘Tﬂr Jl%?liinbca that the last interuode grows considerably {n most cul-:':ikiif:".
ot fivara.‘ An average of tha 77 cnltivars studied (Benschop and . .

De Hertogh. 1969) revealed that this internode accounted for

1'71;{7Jift:..p 52% of th total post-harvest stem elongation. Thevrangg'yf'j.f?‘" .
: . e ".. i . . f o ,A._z . K Lt - """ j . ;‘-;-},.
" SRR ‘varied from a low of 43% to a high of 812, ,J ‘ e ;f_ B

ana

; _ ..f:i?mzzilﬁkk' A highly deairable trait howover, was the continuad ";f;fdﬁ:f:.ﬁjffi
| ;:‘?i:ﬁe?;g;;i graw:h of : the perianch (Table 2). In all cases. the tepuls wgpf“ A E' E
;‘;: f£;iiE.i. ) incteased fn length during the transition from the bud stago zféf ?;Z&iff
S '? 2 of development to full flover, the greatest rate of onlarge— S ”ui |
A_ia *7$'é;~_};f | ment occurring during tﬁe first 26 hour period. For moat .j‘i{g L
%v'ihi”:‘ culcivnrs the tepala alongate about 2,0 em after cutting. - b ‘ |
“ | Increases in tepal width bave also been obgerved, . § 

‘.l .
"u

ﬂ;ﬁj ji; ~ Water Uptake =~ Pigurea 2 and 3 111ustratc chat the overall

Insert FigureaA“"- ;_
2and 3. pattern of water uptako is probably aimilar for moest cultivnrs.¢w'~

Aty
¥ K

. i;f.*-  The total quantity of unter tnken up will vary uith the ;5{“ ﬁﬂff‘szffb
[nsert Tab}613”:aff cultivnr (Tabla 3. Fig. 2 and 3).~ Inicially. there waa a rapid .

rata of uptake of water during the first hour and thpn 8-

 }‘£1;:53f_" slow decline vhich afCer about S houra becames a ateady rate. :i‘h”

, A marked drop 1n water uptako was notad 26 hours prior to '7':‘:.. PR

w the end of tha vnse-life of the tultp. This was obaerved for.‘ Lt
.. _.all cultivars exnminad aq@ eupports the findings of Ahrta“. ;,F
E (1962); §1nce the volume of wager absorbed by cut. tulips 19 ) N

N :'7: ‘. extremely grent. 1t would be desirable to select cultivarn which

havo a reduced wncer uptaka as well as a long vnoe-life.: Ihis RN

' would be extremaly valuabla when tbe flowera are ﬁéed by ' f
1 - ) ,. . "
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LA
e

i{ florists since tho neod for replacananc of the vntor would

N Lot , ?.jz?
“T;ﬁbe dccreaaed. L j,‘ RN
. >~ h d .. '\ '( ‘x. a B .,.‘
o REETE v Lo

' *  Conclusions - ; .,

‘i’% - It 18 obvious that the existing cultivare of tulipa 'Z;_ﬁ;,gﬁ-}}[;;éf

'g;%f“a aet of atandards by which to evalunte cut tulipe. Since,-A’i?}f}A“"'%'7

‘"ffh.it is known that the vnoe-life of cut tulips 1s 1ncreased as

~.'selected for such evaluntions is very 1mportant. Wb have :
‘~'fchocen 23.5 c since 1t 15 a temperatura uhich 1s widely _f},'lz

J‘ﬁused where central heating 1s availabla. In addition, the.’ .54: 1_é€jZfﬁfﬂ

5;-‘°f cut tulips (Hekstra, 1966). Using this temparature‘it f

. ‘.

uﬁdiffer markedly in their aoneacent characteriatica (Tables 1 .frftkz;, P

xu?ff.and 2, Pigure 3). It would, therefore, be dcsirabla to creatc. 'Agib.i.‘

) ":_ktemperat.ure 13 decrmed (ﬂekstra. 1966), tho teuperaturo ' 7':;_'

e

. use of a higher temperature has ‘1ittle effect on vase-lifc 'Z;:L}“}\igj

.'»13 proposed thatAtulipa bo,eelectod which have a vasa~-1ife {?;ﬂfp; ﬁ}s{t}i

fart s , Y
B of at least 3‘;;;;:4.While the exact flower‘shape i not Q’;ﬁ{g,pwfg.f

important, tha flovers should not open beyond 60 (ﬂ!gﬁta.l)%

%_
kS

The ahnpe 71 the flowar should remain fixed throughout the -

. ~-11fe of thj flower. ‘The color of the flover ghould remain .

. stabla thrjughout the life of the flover. It is desirable.

.‘ to have f1 ers_in which the tepals continue to enlarga.

Thia pastecbody ot ﬁ:ﬂ:ﬁhtuﬂ,auhf};vﬂﬂanam~rd1w

The elongnIion of tho ﬂtéﬁmond particularly tbe Iast inter- :
node should.be minimal, 1.0.. lesa than 5 em,” This uonld
help :o reduce atem bending.f Lnetly, the cultlvats should :
bo uelected for reduced wntor nptake. "This would be of '“iﬂ;;x.‘ L
[ . : K '~" \ ‘
.‘:b .. : . N y




o to be replaced frequently.

P

we realize thar thc post-harvest deva]opmenr of the cut

.'Gﬁ tulip ia but one factor that muat be integrated into a com=
plete tulip brending progrnm. Other factors that should be ';;.
. considered 1nc1ude, total plart height in the hud stage of

tdevélbpmenc.'fiower size, pbeitibr of the flower in relation“
~"»'-v.:.t:o the ‘upper leaf, ability to be forced, bulb production P

"characteristics, adsptability to oither the conventional

forcing technlquea or tho S° c nyaten and diaease and 1nsact

resistanco.
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Schematic diagram shavina repreoentntiveo ehapos
., " of cup, semi-cup and open tulip f]ownra.

.

Figute 2 Cumulative 96 hour -water uptake patterna ‘for
NI Apeldoorn and Gudoshnik tulip cultivars at. 23.3

Figure 3.» The’ 24 hour uater uptake pattern for epeldootn
R and cudoahnik tulip cultivaro at. 23.5 C. .
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" Benschop and Dé Hertogh -11.

. . . . Y

-Table 1

. Vage-Life and‘Piowex'Shape of Cut Tulips at 23,5° C.

—— .
——e— ——

. ¢ 'Average "-.. . . o | - ., Classi=-
% Vase=Life .'_Flower Shape (degrees) _ . 'fication . -
 (days)- . .- 24 hrs" 72 hre - Last Day -, at 72 hrs - . -:

L

" Rise Copland .

o

"\Red Pitt

o SN
"

NApeldoorn '3 to 4 I

C&'to 5

y <.
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! Table 2

} Post - Harvest : ,
‘Growth of Total Plant, Last Internode and Flower of Cut Tulips aﬁ 23.5°cC,

e ——
et

Total Growth Growth of Flower(cm)
Plant Last Initial After Last Total
Cultivar Growth Internode Length 24 hr Day Growth
(cm) (cm) : ‘
Rose Copland 12.3 % 2.0 6.080.6 s5.0%¥o0.3 59%0.3 7.1%0.2 2.1
Red Pitt 14.7+1.5 10.9%1.4 s.10.2 s5.8%0.3 6.9%0.2 1.8
Apeldoorn - 12.3% 2,1 95t 2.6 64T 0.4 7.4 Yo.5 8.6F0.4 2.2
Gudoshnik 13.6 1.9 8.9%1.2 s.0to0.3 7.0%o0.2 8.1%o0.3 2.2
Purple Star 17.1 % 0.6 7.46%0.8 5.6t 0.0 6.4%0.1 7.6%0.2 2.2
.'!: 0.9 . 407 i‘ :’-0.1 '5.3 -:t 001 6-4 i- 0.1 . 1.7

0.5 4.7

|
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