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THTCOUCT IGN

Sucumisers Cucumis sativus L. are grown in the Jdordan Valley 1in
the ogpen field from mid Februéry to late May end from fugust to  Oec-
embzr, The vield obtained is very low. 3ince the introductien of
sztir culture to the Jordan Valley in 1970. Cucumber have been grown
uncer plastic from early October to late Maye. The crop can be BXpart-
ed for a hich price, and so it has become the major vegetable crop
;}cun under plasiic cover. The totel ezrea of venetables grown under
rlza*ic during <he season 1976/1979 was 675.6 hectares, of which 76%
were plented to cucumbers (Steisieh and Fusa 1979).

. Farmers have been'cdmplaining ghout the large percentage of
Femala flewer abortion in cucumbers grown under plastic cover which
resul%eh tn lower fruit set and lower yield. Cucumber varieties groun
in Jgrden ace mainly predominantly female and nen parthenccarpic, sO
flowsr chn~tion may result from lack of nollination and/or lack of
farzil-zation, follinetion in cucumhers 1s mainly accomplished by
npngy hees, However, the activity of honey bees is restricted under
plzs=ic cover. The structures are clpsad most of the time, and tem-
serztu-e, and relative humidity, are not favorahble for haoney bee
sctivity (Codenheimer end Ben-Nerya, 1937).

The smount uf‘porlen available for pcllination is low under low
tomnerzture and short days. The sub gynoecipous uc;ieties produce few

male flowers. Condiiions such as low temperature and short days

prevsiling during the cucumber growing season enhance the nroduction

¥
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of femalé'flumers, ahg gcﬁhrage the setting of parthenocarpic

fruits from non parthenocarpic varieties (Nitsch gg;gl,, 1952) 4 -
Chlorflurencl, L-CPA, 2,4-D, GA, IAR, Naptalam and many other

growth regulators has been reported to induce parthenocarpic Fru;t '

set in tomatoes and cucumbers (Johnson, 1956, Homan, 1964, Cantliffe’
et al., 1972, Elasser g&_g},,—197&a, b and Beyer and (uebedeaux .,

1974). Chlorflurenol aﬁd L=CPA were the qrowth regulators most used

commercialy on frult set .

The degree of parthemocarpy in the major varieties arown in

the Jordan Valley has not been studied, The objectives of this study

‘were ¢

1e To evaiuate the intensity of parthenocarpy in ten cucumber
varieties grown under plastic in the Jordan Valley .

2. O study the posgsibility of improving fruit set by the use of
para chlorophenoxy acetic acid (4-CPA) and Methyl=2-chlorg=ge
hydroxy flurene-(S)- carboxylate(chlorflurencl).

As an ocutcome from this study we hope to find soclutions for
ducﬁmber female flower abortion in plastic houses, by finding variet-
ies that set fruits efficiently and/or by finding a cuitable chemical

treatment’ that would improve fruit setting .
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REVIEW OF LITERATURE

Fruit set

Fruit set in- cucumbers 1s the condition in the ovary when the
signal to enlarge has been recieved. Experiments on cucumber flowers
where styles were removed from the ovaries at intervels after pollin-
ation indicated that the éignal for ovary enlafgement was recieved
42 -~ 18 hr after pollination (Fuller and Leopold, 1875). The time
required for the pollen tubes to reach the ovules was estimated to be
30 - 36 hr after pollination (Matloh and Kelly, 1973, and Fuller and
Leopold, 1975). This indicated that the initial fruit set signal
arose from asn interaction between the pollen tubes and the pistillate
tissue through which the tubes grow (Fuller and Leopold, 1975).Matlob
and #elly (1975) found that auxin like activity was increased in the
styles of cucumber flowers while pollen tubes were growing, end that
such auxin activity did not increase in the ovary until just before
fertilization .

The endogenous levels of auxin, gibherellins, and cytokinins
were found to be almost stable at the early stages of ovary growth in
both pellinated and unpollinated tissue. The level of hormones in
cucumber pollen also sppeared to be inadequate for stimulating ibe
growth of the ovary. Such results lead to the conclusion thaf_hn%mdnes
may not be controlling the initial fruit set mechanism in cucuﬁbens;

even though they are capable of caﬁsing fruit growth (Fuller,:137b} .
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nucleic acid synthesis wes found to be stimulated within 9 bhr efter
pollination or, within 6 hr of auxin application. Such stimulation
could be stopped by actinomycin=0 if applied within 12 hr after
pollination. Actinomycin=0 slso inhibited the gvary growth after
suxin spplication. These results indigsted that nuclelc acid syn-
thesis is necessary for fruit set, Later epplications of such 1n-
hibitors were less effective (Fuller end Leopold, 1977). Powell and
krezdron (4977) found that Gibterellic acid spplication or self

pollination, in Citrus madurensis Lour, resulted in considerabely

stranger mobilization of c1® metsbolites to the young ovaries and
develoning frults than when flowers were emasculated. The movement
of C1h metabolites after enthesis appeared to be essential for fruit
set and development.

epliination is necessary for cucumber fruit set. When pollin-
ation was prevented by using nets tuequude honey bees ar, by capping
the female Flowers with gelatine cepsules, fruit setting was dramati-
celly reduced (Palevitch gt al., 1572, Elassar et al., 1974 a, and
Cant1iffe, 1577 bl.

Pollination in cucumbers is acomplished mainly by honey bees,
However, the cucumber flower is not attractive to honey bees; and
pollination may Ee reduced if honey bees find more sttractive flowers
growing nearby (Collinson end Martin, 1970; Free, 1970, cited in
Ponti, 1576), Moreover, temperatures lower than 8 C, relative humidity
hingher than 80 %, and strong wind restricted bee ectivity(Bodenheimer

and Ben-Nerya, 1937 J.
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Fertilization in cucumbers is not always certain to teke place,

gven with adequate pollination, if conditions ere not favorsble for pollen

germinetion and pollen tube growth. Pollen germination and pollen tube
growth are reduced at temperatures lower than 10 or higher than 43 C
(Matlob and Kelly, 1973). Seed development in the early frults wes
reported torestrict the development of additionsl fruits on cucumber
plents (McCollum, 1934, cited in Centliffe, 1977 b; Denna, 1973). In
addition, the early fruit set resulted in a strong inhibition of vine
growth and ceused a reduction in frult end seed production if left
unhervested (Denna,1973), Cucumbers for once-over harvest produced
only one or two fruits per plent beceuse the first set fruits In-
hibited the growth of subsequent frults even if the female flowers
were pollinated. The apicsl merlstem may slso inhiblt fruit growth,
since pinching the epicel meristem of cucumber plents decreased the
inhibitory effect on frult growth, resulting in higher yleld per plant

(Beker snd Dean, 1978 a),

Parthenocarpic fruit set.

Parthenocarpic fruit set in cucumbers ls the abllity to devel-
op fruits without pellination, end 1t cen be regerded &8s a quelitetive
charecter (Pontl, 1976), Cucumber plants which bear perthenoccerple
fruits produce more frults thenm do the ponperthenocaerpic plents(benna,
1973, Rudich et sl,, 1977, and Baker end Deen, 1978).

It was proposed that parthenocerpy in cucumbers is controlled by

a gene peir expressing incomplete dominance with modifier genes(Pike
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and Petersen, 1969). Hybrids resulting from crossing partheno-
garplc and nonparthenocarpic 1ines were intermediate for partheno-
carplc yield (Rudich et al.,1577). Pontl and Garretsen (1976) sug-
cested that parthenocarpy in cucumbers is controlled by three ine
dependent isomeric genes with additive action, together with a non-
allelic interaction of the homozygote-heterozygote type. Partheng=
carpy is modified by variopus environmental Factors..Shcrt'days and
1pw temperatures, mainly low night temperature, enhenced partheno=-

carpic fruit development, end long days inhibited the development

of parthenocarpiec fruits in cucumber {Fonti, 1976, 1978, end Rudich

et al., 1977), end in summer squash (Rylski, 1974). The general level

of parthenocarpy in cucumbers was very low under poor light con-
ditions (Ponti, 1578) .

?ﬁdich et al.,{1977) suogested that the degree of pertheno=-
garpy could be measured by eilther gearliness of fruiting(measured by
number of days to the first fruit or number of nodes to the first

fruit) or the total number of parthenocarpic fruits, and Ponti ,

(1576) sungested parthenocarpic percentage as a MeaSurCe. The latter

also sungested that fruit number wes too inexact to obtain satise-

factory insight into parthenocarpic phenomena .

Effect of growth regulstors on parthenocarpic fruit setting:

earthenocarpic fruit set has also been reported to occur throu-
gh the use of synthetic plant growib regulators .
Gibberellic ecid (GA) at 0.2 ug applied to the pedicel of tom-

ato flowers induced parthenocarplec frult set (Homan, 1964) . GA3 at

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



400 %o 2000 ppm and GA, . at 50 to 200 ppm applied to cucumber
flowers at anthesis caused parthanocarpic frult get ( Lingara] ,
1967, Elassar gt al,,1974 a, and Ogawa and Aoki, 1977). The highest
condentratiuns gave a ﬁigher parthenccarpic percentage .

At tates of one to ten,ug, 2,4-Dichlorophenoxy acetic acld
(2,4-D) spplied once to the nroximal region of the pedicel of tomato
flowers was sufficient to induce parthenocarpic fruit set in 82 per-
cent of the trestments. However, a continuatis suply of 2,4-~D was
toxic to the ovary (Homan, 1964).

Indol acetic acid (IRA) applied to the tomato ovary at O.1 to
0.2 mg/ml resulted in parthenocarpic fruit set in nearly all treat-
ments, but it was ineffective when epplied to the pedicel. The appli-
cation of IAA to the pedicel of the cucumber was very effective In
causing parthenocarpy (Homan, 1964). IAA at 10 to 100 ppm spplied to
cucumber flowers at snthesis also caused parthenocarplc fruit set
(Elassar et al., 1974 ad.

Naphthelene acetic acid (NAA) at 500, 1000, 4500, and 2000 ppm
applied to cucumber flowers resulted in parthenocarpic frult set
(Lingeraj , 1967}.

B-naphthoxy acetic escid (B-NOA) at 100 ppm spplied directly to
flowers at enthesis or to the entire plants of cucumbers end muske
melons caused parthenocarpic fruit development (Elsssar gt al.,1974

a, be

The growth regulator 3-carboxy-1-(P~chloro phenyl)-k4,6-dimethyl=-

2~ pridone(CCOP) sprayed at concentrations of 50 to 100 ppm to the
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entire cucumber plent ingreased the number uf-parthenucarpic fruits

per plant (Cantliffe., 1972) .

The chemical 5,7-dichlnru—h-ethoxycarhonyl methoxy=-2, 1, 3=
benzothiadiazole (PH 30,13) applied to the ovaries of non pollinated
flowers of muyskmelons, induced parthenccar ic fruit development
(Risser, 1976).

Fpliar sprays of Ne1-naphthylphthalamic acid(naptalam) at 500
to 5000 ppm on cucumber plants at early flowering stage induced
parthenocarpic fruit set (Quebedeaux and Beyer, 1974, Palevitch and
Menagem, 1977). Naptalam sprayed on cucumber plant inhibited auxin
transport from the ovaries and induced parthenocarpic fruit set
(Beyer and Quebedeaux, 1872, 1973, 1974)

2, 3,5-triiodobenzoic acid (TIBA) sprayed on cucumber plants,
at 10 to 100 ppm when four to six flowers reached anthesig induced
parthenocarpic fruit set (Cantliffe, 1972, Cantliffe et al., 1372a,
Palevitch et al., 1972). This induction of parthenocarpy was attri-
buted to inhibition of auxin transport from the ovaries (Beyer and
Quebedeaux, 1972, 1973, 1574) .

Ethephon applied to cucumber plents at the two to three leaf
stage increased the number of female flowers, and increased the early
yield of marketable cucumbers (Churata and Awad, 1974) .

3, 3a-dihydro=-2=(P-methoxyphenyl) 8H-pyrazolo (5,1-a] isoindol-8-
one (DPX 1840) applied as & foliar application at early flowering
stages induced parthenocarpic fruit set in the unfertilized pis=

tillete flowers of cucumbers (Quebedesux and Beyer, 1972). It wes
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found that DPX|ﬁBhU induced parthenucarpy‘by 1hh1biting'aux1n,trans-
| 'port frohgfﬁe pvary (Beyer end Quebedeaux, f972 -ﬁ9737-197h).

Maleic hydrazide (MH) applled to cucumber plants at 200 ppm at
the one tc two leaf stage, and apgain at the three to Fuur leaf stage
jincreased the number of female flowers, and increased the number of

frult and total weight of fruits per plant over the untreated CON=

trol (Verma et al.,. 1569 ).

Chlormequat = . applied to cucumber plants at 2000 ppm at the two
to three leaf st:;e increased the number of female flowers, and in-
‘creased the early yield of marketahble cﬁcﬁmbers (Chﬁfata‘aﬁd Auad,
1976) o

L=CPA was reported many years ago to induce péfthenocarpic'fruit
set in tomatoes {Singlitary end Warrenm, 1951, Johnson, 1956, Rudich
and Rabinowiteh, 1976); in muskmelons (Elassar et al., 1974 b); and
in cucumbers (Palevitch et al., 1972, Elassar gt al., 1974 a, and
Matlob and Kelly, 1975). Uhen applied to tometo influrescences ,
4L-CPA acted 11ke an suxin end effectively prevented abscission by in-
creasing the auxin level of the flower at the time it would normally
be shed due to the low level of flower suxin (Johnson, 1956). Sing-
litarQ end wWarren (1951) found that no significant difference result-
ed when L=-CPA was applied at bud, halfbloom, or fullbloom stages WNoO

injury ‘at any stage was caused by L-CPA, but flowers sprayed at the
full bloom stage developed and matured earlier, end the frults were
larger. Johnson (1956) alsa found that 4-CPA improved frult set -and

increased yield of tomatoes when applied to the influrescences, or

A
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to the foliage at the rate of 25 ppm at both low and high temperst-

ures and light intensities. L-CPA improved fruit set and increased
the yield of tomatoes uken spplied at the rate of 200 ppm to the
foliane when 12 flower clusters were present on the plant(fudich

and Rabinowitch, 1574). L-CFA applied directly to nucumber end

muskmelon flowers at the rate of 50 to 4OO ppm caused narthenocarpic

Fruit development (Falevitch et al.,1572, Zlassar et al., 1974 a,b,
1atlob and Kelly, 197%), but few parthenocarpic fruits were produced
at 38/27 C day/ night temperatures.( Matlob and #elly, 1975). uwhen
L-OPA was applied as foliar spray +g cucumber and muskmelon plants
at +the early enthesis stage, it induced parthenocarpic frult develcp=-
ment (Palevitch et al.,1972, and £lassar et al., 1574 a,b). Cucumher
plants treated with a single spray of 50 ppm L-CPA when there were
anoroximately four open flowers seemed to be more effective than when
there was one open flower (Paleviich et al.,1972). The seed coat was
developed in all L4=CPA induced parthenocarpic fruits, but there was
no embryo cevelopment (Elassar e: =21.,1574 a,b, and tatlob and %elly,
1975). L-CPA spplied to the entire plants of cucumbers, muskmelons,
and tomstoes a2t 25 to 400 ppm, caused eninasty and inhibiticn of plant
growth, Growth was renewed 1ater but with abmormally thick small
jeaves (Johnson, 1956, EClassar et al.,1974 a, bl.

rhlorflurenal is one of the maorphacting which were discovered
for the first time as a new growth regulator in 1964(Schnelder et al.,
1965, Gchneider, 41870), Morphactins are not transported and distri-

nuted in the plsnt in a polar manner, Translocastion was reported to
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be basipetal and acropetal. They 1nhibit and modify plant growth

and development, especially that of the new prowthe They are charac-
trrized hy 2 remerkable low toxicity o snimals, and they are not
phytotoxic at a very wide range of concentrations. They are metabol-
ized in plents rapidly, within a matter of days or weeks, SO that
actual residue problems need naot be considered (Schneider , 1970).
rhlorflurenol was reported for the firgt time to induce partheno-
carpic fruit set Iin cucumbers in 1571 (Robinson gz_gl,,1971) e Since
then, it has been reported that it induced parthenocarpy and improved
Fruit set in cucumbers (Cantliffe, 1872, 1574 a,b, Cantliffe and
Phatak, 1972, 1975, Cantliffe et al., 1972 a,h, Welbosch and Berghoef,
1874, Palevitch gt al., 1576, Palevitch and Menagem, 1977,511 jkerman,
1577, Snyder and Fell, 1978, and HBaker and Deen, 1975 b); in tomatoes
(Rudich and Rabinowitch, 19743; 1n muskmelon(Elassar gt al.,1974 b);
and in beans(Baithar, 1574). Chlorflurenol is considered as an auxin
transport inhibitor. It inhibits auxin transport from the female
cucumber flower through the peduncle within half an hour after itreat-
ment(Beyer and Quebedeaux, 1972, 1973, 1974). Beyer and Quebedéaux,
(1974) measured the change in the amount of orouth promoting sctivity

in the extracts of ovaries after flower treatment with echlorflurenal,

and proved that chlorflurenol inhiblted auxin transport from the ovary,

sno they suggested that $f the natural flow of auxin treanspart in the
female flower is predominantly putward, then an auxin transport in-

hibiter would bleock this Flow there by causing en accumulation of
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auxin within the Flouer. This sccumulated auxin could then trigger

parthenncarpy.‘ﬁantliffe (1872) reported that chlorflurenol induced

parthenncarpic frult set when sprayed on cucumber plents when six to

seven female flowers reached antheslis at concentrations ranging Frnm

50 te 100 ppm, the higher concentration being more effectlve.Ehlor-
Flurenol at concentrations lewer than 10 ppm promoted male flower
develapment in the varieties Ficneer (predominantly female), and

Galaxy(monuecious). chlorflurenol at 10 to 100 ppm reduced male

flower development in the monoecious cultivars (Robinson et 8l.,1971,
Cantliffe, 1974 b, and nantliffe and Phatek, 1975), but it did not
affect Femalé flower Formation (Cantliffe, 1974 a), Shennon and
2ghinson (1976) found that the highest number of fruit set in cucum-
bers was realized in nlots treated with 50 or 100 ppm higher and
1guer concenbrations being less effective, and repeated applications
were more effective than a single application. Chlorflurengl at 200
npm induced the lowest number of fruits per plent and also resulted
in the lowest yield of small fruits. This might {ndicate that this
rate was too high, and might have inhibited fruit development. A
gain of 7-11 fruits per plent was phtained by spraying cucumber
plants with 40 to 60 ppm chlorflurenol at eserly flowering stage.BY

atomizing the spray at the rate of 100 ppm, 13 fruits per plant were

produced, (Weibosch and Berghoef, 1974). Robinson et al., (1971)

reported that chlorflurenol was most effective in inducing partheno-

carpy when spplied at the flpwering stage, and that only =t the
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rate of 40 ppm did chlorflurennl jnduce parthenocarpy when sprayed
sn rucumber nlants et the four-leaf stene, Jhen cucumber plants were
sprayed with chlorflurenol ti1l run off, fruit gettinn was limited

to those flowers that resched anihesis within the period three days
nefore and three days after snraying (Cantliffe, 1972). A single
epray with chlerflurenol whenthere were anproximately four open
Flowers seemed to be more effeciive than when only the first flower
had opened (Falevitch gt al., 1572), Cantliffe (1574 1) reported
that yi=zlds of pickling cucumbers could be improved by increasing
nlznt poruletions and then applying chlorflurenol at the Fourth

lraf sheqge in order to limit growth and promnte fruit set.Chlor-
riyrennl apnlied to cucumber plants when apnroximately H -5
romale flowers per nplant had reached anthesis, resulted in markedly
imoroved yield and returns (Cantliffe and Phatak, 1975; Snyder and
fell, 1978). Chlorflurencol did not have as great an effect on fruit
got mhen'Feuer pistillate flowers had reached anthesis at the time
of chlorflurenol application (Cantliffe et al., 1972 b, Jeibosch and
merghoef, 1974, Shannon and Ioblnson, 1€78), Flanis itreated with 50
npm chlorflurensl Tive to eight days after the first flower had reached
anthesis -roduced significantly more fruits per plent than did those
nlants treated only one day after anthesis. Chlorflurenol epplied
twice at SO ppm, one day and three days after the first Flo@er had
reached anthesis, significantly increased the number of fruits pér

nlant. Zarly applications of chlorflurenol often resulted in in-

rreasinn the number of large fruits, but leter spplications resulted
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tn setting many small fruits end redused the growth rate of the
nrevious set fruits (Shannon and Rabinson, 1875). Muskmelon plants
snrayed vith chlorflurennl developed fruits frem flowers at the bud
stange, but flowers at or past anthesis failed to set fruits(Elassar
et al., 1974 b), The use of chlorflurenol on pollinsted cucumber
plents caused an sneresse in the number of fruit set as compared
1ith the pollinated control plants. It caused a recduced fertiliza-
tion or embryo abortion in the pollinsted flowers; thus, the totel
numbher of seeds per fruit was reduced. The use of chlorflurenol
nrecluded the necessity of pollination for fruit production inpickl=-
ing and slicing cucumbers; However, nollination effectively in-
creased the number of fruits per plant when chlorflurenol was used
(Cantliffe, 1974 a, 1977 b), Chlorflurenol significantly lowered the
node at which the formation of the first fruit took place in cucum-
here (Cantliffe, 1972). The use of chlorflurenol on pollinated cucum-
ter plants increased the range of nodes an yhich the fruits were
located, but the average node number for all fruits was increased
(Cantliffe, 1574 a). Baker and Dean (1278) studied the use of
chlorflufenol with four experimental lines of MSU oynoecious hybrid
cucumbers possessing varying degrees of parthenocarpy (none, weak ,
modium and strong)e Their results indicated that the degree of
grnebic parthenocarpy in the hybrids contributed significantly to
+he total yield, and that when tpeated with chlorflurenol the medium

ent stronn parthenocarpic hybrids produced the highest ylelds uwith

the nreatest number of frult per plant .
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514 jkeeman {1977) sugnested that the most ideal pickling cucum-

ber variety is one which is partially genetically parthenocarpic ,
nynoecious, and which does nat set fruits too quickly, Chlorflurenol
can indoce fruit setting in such 8 tyze at any time, so that successe
full pianning of harvest time can be achieved,

~hlaorflurennl at all concentrations lhoreased the proportion of
small fruits, and it reduced the rercentage of the offwsheped fruitg
(Robinson et sl., 1971, Cantliffe et al., 1972 B, Ueibosch and
ferohoef, 1974, Cantliffe and Phétak, 1675, Falevitch g&_él,, 1976,
Shennon and Robinson, 1976, Palevitch and Menagem, 1977, 5lijkerman,
1977, and Baker and Dean, 197é). However, Falevitch gt al., 1972
Found that chlorflurencl treatments did not affect fruit weight, in-
stead, it modified fruilt shape, and all parthenocarpic fruits were
recorded as slightly irregular .

Chlgrflurenol inhibited the main shoot growth, reduced the leaf
ares, stimulateﬁﬁthe bmsal branching, snd resulted in darker green
coloring of the new growth in cucumbers (Schneider et als, 1977) ,
tn muskmelons (Elassar et al., 1974 b), in potatoes {Schneider, 1970},
and in heans (Gaithar, 1974). Schneider et el., (1977) reported that
applications of chlorflurenol to cucumber plants at early stages in
the greenhouse resulted in compact young plentse with shortened vines,
improved brenching, improved female flowering, and incressed rete of
enthesis, Applicetions of chlorflurenal to older plents induced par-
#henncarnic fruit setting, even in the very young female buds.Applica-

“1on of chlorflurenol to cucumber plants st 100 ppn stopped growth An

all cultivers (Cantliffe, 1574 b) .
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MATERIALS AND METHODS :

Experiment I, Effect of nollination on cucumber frult set.

The exﬁeriment was conducted in & plastic house located at the
University Farm in the Jordan Uélley in 19738, Three pollination
treatments were apclied to ten cucumber varieties in a split plof
experiment .

The main plots were the pollination ireatments, and the varie~
tips were the subplots. The three pollination treatments were: preven-
ting pu111ngt;un by clipping the coroclla, hand pollination in order
tp ensure pollination, and open pollination or leaving the flowers
for natural pollination .

The varieties were: BA11 H BA1 ; Beitazlpha F1Z 152; and Beit-

alpha F, 2151 from Sluis and Groot; Specieal F1 and Damascus F1 from

1
Feto seed; Dalelah F1 from Hezra; Flora more # 3 from Hurst;Marbella

from Elite Zaden; and Maram from Brunisma., The main treatmenis were

replicated three times .
In the plastic house mono super phosphate (17 % PZUS) at the
rate of 210 kg P205 per hectare was applied . The -amount was spread

ond mixed into the soil before planting. Ammonium sulphate(20.,5 %N)
was added with the irrigstion water. A total of 100 kg nitrogen per

hectare was epnlied in six applicatinns,'the first aprlication was

applied one week after seed germination, and the rest were gpplied

subsequently at two week intervals .
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The plote were dreip irrigated ab weekly intervals, Three seeds
were planted in hills 3C cm anert on Februsry 7th, 1979, The rows
were 3m lonp and 60 om aparts. Zach variety wss represented by one rou
per replicste. Missing hills were rerlanted when necessary.ihe plants
were Lhinned $o one planiy per hill when they were at the two to three
1eaf s“ape. The plastic hnuse ues kept weed free by cultivetion and
kand werding, The plants were sprayed with the following pesticides:
A mixture of chlorothalonil 75% JR(Dachonil) and Zenib(80 % LP) was
spreyed weekly st 0.175 ¢ and 0.2 % respectively for the control of
downy mildew; tridimefon 25 ¢ P(Bayierton) at 0.025 % was sprayed
twice in nrder to control powdery mildeuw; mevinphaos 2L% EC(FPhosdrin)
2% 0.1 ¢ was snrayed once in order to conirol aphids end proparcite
=7t EC(0Omite) was sprayed once at 0.075% in order %o control mites.

Tun plants from each sub plot were chosen at rendem for detalled
study. These plants were abserved for the number and kind of flowers
anr numher of fruits that developed at gach node., The data then were
used %o calculate the percent of fruit set and the intensity of par-
thenocarpy according to the following equations .

number of fruits per plent % 100

Total number of female flowers per plant

Fercent of fruit set=

number ufparthenncarpicfruitspe;glantx1an

Tntensity of parthenccarpy=
Total number of female flowers per plant

The date were analysed statistically. Duncan's Multiple Range

Test was used far mean separation .
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Zxperiment II, EFffect of L-TFA and chlorflurennl on cucymber fruit set.

This exneriment was conducted in & nlastic house loceted on a
farmer's field near Maadi in the Jordan Valley .

Chlorflurennl and 4-CPA each &t O, 50, 100, 150, and 200 ppm
concentrations, were applied to cucumber plants cv. Dalelah F1 in a
split plot experiment, The growth requlators were the main plots and
‘he concentrations were the sub plots. The main treatments were re-

~licated four times. FEach subnlot consisted of three rows with 12
nlants in each row. The ten plants in the center of the middle row WETE
used as the samplino area, leaving the outer rows as borders in order
g minimize drift hazard.

Spil samples o a depth of 30 cm were taken and enalysed at the
Anricultural ?esearch and Extension Department Laboratnry. The soil
analysis is presented in table (1) .

Tahle (1). Analysis nf soil samples taken from a plastic house near

taadl .
C8803 27.1 %
Organic matter Te1 %
PH 77 = 7.9
£tC at 25 C 4,3 mmhos
N 0,15 &
P 2645 ppm

B 1121.5 ppm
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Chicken manure at the rate of 40 m3 per hectar was added and
mixed into the soile The soil was flood irrigated then plowed after
twn weeks. The soll was sterilized by Ditrapex (20 % methylios
thiocyanate and 80 % mixture of dichloro propenes snd dichloro pro-
panes and other relasted compounds) at the rate of 500 liters per
hectar.

Phosphorous fertilizer in the form of mono super phasphate

(17 % Pz”s) was added at the rate of 250 kg PZDS per hectar, at the

time of planting es g band epplicatien, Nitrogem fertilizer was added

in the form of ammonium sulphate (20.5 % N). A total of 200 kg -
nitrogen per hectar were added in two epplications. The first appli-
cation was added at the time of planting as a band; the second was
added st early flowering as e side dressing. On January 7th, 1979 ,
three cucumber seeds were plented in hills 35 cm epart . The rows
were 4.2 m long, and S0 cm apart., Missing hills were seeded one week
after seed germination, end the plents were thinned to one plant per
hill at the second or third leaf stege .

The plants were furrow irrigated weekly. The plastic house was
kept weed free by cultivation and hand weeding. The plants were
trained to a string. The laterals end flowers were pruned from the
first and second nodes. The plants were sprayed with the following
pesticides: a mixture of Dachonil(?75 W.P) snd Zenib (80 WP) was
sprayed weekly at the rate of 0.175% end 0.2 % respectively for cone

trolling downy mildew; & mixture of Benomyl 50 WF(Benlate) and Zenib
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(B0 YP) was sprayed twice at the rate of 0.05% and 0.2 rcspectiﬁely
in order to control Schlerotinia ; Bayleton(25 % UP) was sorayed at
the rate of 0.03% in order to control powdery mildew;'and Fhusdrin
(26 % £C) was sprayed twice at the rate of 0.1 ¢ in order to control
anhids. The soil was drenched tuice with e mixture of Benlate and
Zenib at the rate of 0.05% and 0.2% respectively in order to cnqﬁrnl
wilting caused by soil horn furngl .

Acqueous solutions af the orowth regulators were gpplied to
the whole plants £ill run off when approximately 6-8 female flowers
per plant had reached anthesis, The treatments were made In the
afternoon. The plants were irrigated the second day after the trest=

ments had been applied .

Five plants were chosen at random from egaech subplot in order to
record the following observations;Vine length per plant , number of
nodes developed per plaé; dufing the period from efter the treatment
£111 the last female flower appeared, number and kind of flowers at
each node, and number of fruits set. Visual observations were also re-
corded on leaf size, color end shepe, and stem hranching. Fruit numbers
and weights were recorded from the sampling area .

)

The data of total yield, percent early yield1 , percent frult

set, number of nodes developed per plant, and the avérage internode

length were analysed statisticslly, and Duncen's Multiple Range Test

wes used for mean separation .

1D
percentEarlvyield=YieldharvestedinSpickiqﬂsuf the treatment y4p9q
Total yield of the same treatment
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RESULTS

Experiment I.

Te Percentagz of frult set .

The pellination treatments had a pronounced Effect on

cycumber fruit set smong the verieties used in this experi-

ment (Tahle 2). Hand pollination tnduced the highest percent-
age of frult spt whereas clipping the corolla induced the low=
est percentage. The differences between the pollination treat=-
ments were hichly significant, and hand pollination belng the

best suited for most varieties. However, the varieties differed

significantly in their ability to set fruitseMarbella had the

hinhest percentage of fruit set; the fruit set in the variety
9&1 was significantly higher than in the verieties: BA11. ’

Beitelpha F1Z 152, Special F1, Dalelah F1, end Maram, but there

were no significant differences in fruit set among the rest of

the varieties .

The interactions between the varieties and the different
pollination treatments were highly significent. The varieties
Beitelpha F1Z 151, Special F,, and Flaora more # 3 gave a high
nercentage of fruit set with hand pollination that ranged
from 58% to 65.3% , but open pollination resulted i inter-
mediate percentage of fruit cet that ranged from 39.1 % to
43,3 %, while clipping the corolla resulted in the lowest per=-

i

centage of fruit set that ranged from 2.7% to 9.1% . The
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varieties BA,,, Reitaloha F,7 152, Dslelah F,, Demascus F and
t“aram gave equal percentant nf fruit set with hand pollination
and open pollination, but nave 8 sipnificzntly lower percent=-
ace of fruit sef with eli-ping the coralla. The varinty Mar=-
bella gave high percentage of fruit set with all polllnation
treatments. The varieties BA1 and Maram gave a relatively high
percentage of Fruit set with clipping the corolla, but hend and
ppen pollination resulted in higher percentages of fruit set.
Mumber of fruits per plent.

Hand pollination induced the greatest number of fruits
ner plant emong all cucumber varieties (Table 3), but clipping
the corolla resulted in the lowsst number of frults per plent.
The variety Marbells produced the larpest number of frults per
nlant among 2ll pollination trpatments as compared with other
varieties, and the diffefence was significant statistically.
The variety BA1 also produced @ significantly lerger number of
fruits than did the variety Maram. There was nb significant
differences in the number of fruits per plant among the rest
of the varieties .

The interaction hetween the varieties and pollination
trpatments was significant. The varieties BAgy, Beitalpha 4
Z 151, Flora more # 3 and Maram produced more fruits per plant
with hand pollination than with open pollination or clipping
the carolla which resulted in the lowest number of frults per

plant in the varieties mentioned. The varieties Beltalpha F1
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Z 152, Special Fu, Calelah F, and Damascus F, produced equal
numbers of fruits per plant with hand and open pollination,
but an extremely low number with clipping the corolla . The
variety BA1 produced a high number of fruits per plant
with clipping the corolla, but open and hand pellination in-
creased the number significently .

Sex expression,

Flowering patterns along the main stem of the ten variet-
1ps indicated that the verieties Beltelpha F1Z 151 and Belt=-
alpha F1Z 452 were monoecious becsuse they produced a large
number of male flowers on the lower nodes, and gontinued to
develop male flowers on the higher nodes (Fig. 1). The variet-
ips dpecial F1, Daleleh F1, Flora more # 3, and Damascus F1
produced few male flowers on the lower nodes, So they can he
considered as predominantly female varietles. The varieties
5&11, 821, Marbella, and Maram were strongly oynoecious deve-

loping all female flowers on all nodes .

cxneriment I,

1

£ffect of 4=-CPA and chlorflurenol on percent of fruit set,per-
cent of early yield, and total yield of cucumbers,

The results of treating cucumber plants with 4-CPA and
chlorfiurenol are presented in table 4. Chlorflurencl induced
a significantly higher percentage of fruit set than did 4-CPA,

Both chemicals applied at concentrations ranglng from 50 to
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Fig. 1. Flowering pattern 8long the main stems of ten cucumber verieties

2 = female flower.

g = male flower .
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200 ppm inducen A ~ignificantly higher percent of Frult set
than did the untreated control, There were no gigniflcant
difference beiueen she effects ﬁf chlorflurenol and 4=CPA on
the percentage of early yield, but noth chemicals induced
sionificantly higher percentanes of early yield than that of
the untrested controle rhiorflurenol and L-CPA at eancentrat-
1ons raenging from 50 to 200 ppm did not induce yields higher
+han that of the untreazted control, Chlorflurencl at 200 ppm
reduced toisl yleld sharply .
crfopt of L=DFA and chlorflurenol on growth of cucumber plants,
There was no =ignificant difference hetween the effect of
shlorflurenol and 4-7PA on the number of nodes that developed 30
days after trpatment(Tahle &4).30th chemicals applied st 50 to 200
pom induced signficantly fewer nodes then did the unireated cone
+rpl. The number of nodes Has reduced s the concentration in-
croased from 50 tno 100 ppme In addition, both chemicals induced

stonificantly shorter internoral lenoth than that of the untreated

control at =11 concentrations. Thlorflurenol vas nore effective
in incucinn shorter internodes et S0 ppm than did any af the L=CPA
rancentrztions, There were N0 sicnificant differences smong the
chlorflurennl concenirations on internodal length, 4=TPA at 50

nn was less effective than the higher L-0PA concentrations in

"3

sneacing shorier internndes, The chlorflurenol treztwents in-
creased early branching and the new 1eaves that developer after

+-53tment were smaller in aize, thicker, and dari-er green in
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color. 4-CPA treatment inhibited the plent growth for two Weeks

after which the growth was °resumed abnurmaly..The‘nem leaves

were small, thick, and were pale green in cnqu.;

Effect of 4=CPA and chlorflurenol on female flower productlon.
Chlorflurenol and 4~CFA reduced the number of female flowers

per plant that developed after they were applied (Table 5). But

chlorflurenol was more effective in reducing the number of female

flowers per plant compared io 4-CPA treatment .

Table 5. Effect of L=CPA and chlorflurenol on the number of

female flowers produced per plant ‘after treatment .

Rate of application No.of female flowers per

Treatment
ppm plant (X ¥ sD)
50 16,69 X 3.54
Chlorflurenol 100 13.83 L 4,28
150 13,69 3,09
200 10,11 £ 2,76
50 20,8 % 5,3
4-CPA : 100 17,07 L 4,46
150 17,4 ~% 5,62
200 16,11 £ 1.62
CohtTol - 24.0 % 3.59
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Exneriment I,

Gllppino the corolla as a means of preventing pollination ,
feduced the percentage of fruit set and number of fruits per plent
© in most uar1e+ies. However, fruilts were produced in all vaerietles
in splue of cllpplng the cnrulla. Such Fruit would have to be par=-
thenocarpically set. The percentage of fruit set that resulted
after clipping the cnrqllé could be used.tu meaéﬁre the partheno=
carpic intensity (Ponti, 1976). Dﬁr fesults indicated that Marbella
had a high parthenocarpic 1ntensity; mhilerﬂﬁ1 end Maram had 8 weak .
narthenocarpic intensity. The other uarietiés were non partheno-
carpice. A few fruits were set on the nan parthenbcarpic varieties in
spite. of clipping the corolla, This result might be due %o the effect
of the envirormental conditions such as low iighf intensity, low
temnerature, and short days uhichrfavur parthenocarpic fruit set.This
was reported for cucumbers (Nitsch et al., 1952).

Open pollination increased the percentage of fruit set in the
non parthemocarplc as well as in the weakly parthenocarpic Qarleties.
This result could be due to chance pollination by bees; The veariet-
ies developed frults during March and April when the temperature was
relatively high (Appendix 9), Thus hées were more active(Bodenhelmer
and Ben=terya, 1937). Besides, the plestic house was opened during
the day time for ventillatlon allowing sccess for the bees tn‘mnve

inside the house .
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Hand pollination ensured.a high perbentage of fruit Sét 16‘811
non parthenocarpic varieties . Pullination:seemed‘tu‘ﬁe necessary
for fruit set in these vafiéties és was reported earlier for cubum-
bers Palevitch et al.,(1972)s Elassar et al.,(1974 a), and Cantiiffe
(1977 b), and for muskmelons Elassar et al.,(1974 b). Hand pollin-
ation improved fruit set in the weakly'parthenucarpic varieties
(Maram and 8A1) because #hey.wérE'only_moderately efficient in sett-
inng parthenocérpic fruits. Pnllination improved the totsl fruit set
percentage,'Hand pollination and open pallinatioh did not increase
the percentage uf-fruit sét'in the stfongly parthenccarpic variety
Marabella, because fhé Qarietﬁ caﬁ set frults with or without pollin-
ation , | |

Sex expression plays no role in increasing fruit set when

pollination is restricted, the.gyndecious varlety 8R,,, the monoecipus

varieties Beltalpha F1Z 151 and Belitalpha F1Z 152, and the predomin-
antly female varieties Flora more # 3, Damascus F1, Special F1, and

Dalelah F, responded in the same way to the corolla clipping treat-

1
ment by producing feuw frults per plant. The parﬁhenucarpic varieties
Marhella, Maram, and BA1 pruduﬁed significantly more fruit per plant

because they have the gehetic make up to do sO .

Experiment II,

Chlorflurenol and L=CPA incressed the percentage of frult set in

cucumbers, Chlorflurenol, an  auxin transport inhibitor (8eyer and

~
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Quebedeaux, 1972, 1973, 1574}, inhibited auxin transport from the

female Flouwers which led to the accumulation of auxin in sufficient

amounts to cause fruit set o

L,.CPA applied to the female flowers maves rapidly through the

pedicel and accumulates inside the flower causing fruit set, fast

fruit growth, and preventing abscission(Johnson, 19563 Homan,1964).

Ehlurflurennl induced a significantly higher percentage of

rruit set than did L-CPA., Cantliffe et al., (1972 b) end Rudich and

Aabinowitch (1974), obtained results comparable to results obtained

in this study . L-CPA was less effective although more female flowers

were produced on the branches that developed after treatment, it en-

hanced the ahscission of FemaLe flowers that reached anthesls at the

time of treatment (Elassar gt Bl 1974 a) .

Chlorflurenol and L-CPA did not increase the totel yield over

the control but they did increase the percent of early yleld. Early

in the season pollination may pe restricted due to the reduction in

bee activity(Bodenheimer snd Ben-Nerya, 1937), which resulted in low

fruit set on the control plents and reduced the early yield., In con-

trast, the 4=CPA and chlorflurenol treatments {nduced fruit set and

thus increased the early yield. Robinson g}_gﬂ,,(1971), Cantliffe

et @l.,(1972 t), Elassar gt 8le, (1974 h). Schnelder gt 8l., (1977,

and Baker and Dean (1978) found that chlorflurenol was &n effective

means of increasing earliness end yield, especially when bee pollin-

ation was limited. Elassar gﬁ_gl,,(197h b) reported that L=CPA might
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improve the garly yield of muskmelons especially when bee pollin-
ation 1s limited. Rudich and Zabinowitch (1974) found that 4=CPA
sncreased tomato yield significantly far once over harvest. After
'fhe cecond week of the harvest péfipd the untrested plants continued
to grow nnrmally‘and produced more Fémale flowers. At the same time
the temperature was relatively high the'plastic hﬁuse was opened
most of thp day time for ventilation, and the bees were mogre active
in nollinating the female Flnwers. tthich may have resulted in sett-
ing mare fruits on the control plants. 4~CPA and chlorflurencl
caused é‘reductidn in fhe.numbér of the nodes end this was sssociat-
._éd.uith'the'reductinn-in.the number of the female flowers produced.
Chlorflurennl increaéed garly branghing and the new leaves
'unre smaller in size, thicker and darker green in color. Comparable
results were nbtained by Geithar (1974), Rudich and Rabinowitch
(197b) Elassar gt al.,(197h h), Shannon end 3obinson (1975), and
Schneider et al.,(197?). L-CPA inhibited the growth for two weeks
| after which the plants recouered. Johnson (1958) and Elessar et gl.,

(1974 h) reporfed comparable resultis .
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CONCLUSIONS

Preventing pollination by clipping_tbe corolla of the femsle
flowers sherply reduced fruit set in the non parthenocerpic
ctsltivars ER11, Eeitelpha F1Z151, Beitalpha F1Z152 Special F1
balelzh F,, Flora more # 3, and Camascus F1, regerdless of

thelr sex type « |

The parthenocarplc cultivar Merbella produced a high percentage
of fruit set and more fruits‘per plant uith-or without pollin-
ation . _ _ | ‘ _. _ | |

The varieties neitalpha F 2151 and Beitelpha F1Z152 were__
mongecinus. The varieties :necial F1, Deleleh F1 Flora more #‘3,
and Damascus were predominantiy female. The varieties BA11, BA1
Marbella and Marem were stronglv gvnoecious . |

The open. pollineted non parthenocarpic.cultivers produced,verv
low percenteges of Fruit uEt during the cold period beceuse
pollination uee prevented but it produced higher percentage of
fruit set when temperaturee uermed up beceuse the pleetic house
wes ventilsted more . oFten end bees uere able to vieit the flowers
more often accomplishing, pollination -

Chlorflurenol ‘and 4=CPA increesed the percentege oF fruit sat,
but they did not increase the totel yield, oecause thev thecked
the gromth and. reduoed ‘the number of the female flowers produced.
Chlorflurenol and &-CPA increasnd the percentsge of earlv yield
because they inoreesed fruit set under conditions of reduced
pollinetion due to 1ow temperature, low light intenslty, and

low insect sctlivity o
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Three pollination treatments, hand pollination, open pollin.
ation, and clipping the corolla to prevent pollination, were used to
pollinate ten cucumber cultivars, Hand pollination induced the highe
est percentage of fruit set in ell cultivars and clipping the corolls
resulted in the lowest percentege of frult set, Merbella produced the
largest number of fruits and the highes+ percentage of fruit set in
response to all pollination ureatments. Hand pollination or open
prllination were necessary for frult setting in the cultivars 8211,

Bpitalphe F1Z151, Beitalpha F 2152,.Special F1, Dalelah F1, flora

1
mare 7 3, and Damaﬁcus F1. Marbella showed strong parthenocarpic

teﬁdencu, Maram and BFLT showed moderate parthenocarplc tendency ,

dﬁlle EH11’ Geitalpha F1Z152 E21talnha F.2151, Speclal F,, Dalelah

1 1

F1, Flora more + 3, and Damascus F1 were non parthenncarpic. neitalpha :

F1Z151 and Beitalnha F1

were ngynoecious, and Special F1; Dalelah F1, Flora more #3, and

2152 were mongecious, Maram; BA1, and Marbells

Damascus F1 were predominently female ,
Chlorflurenol and'h-EPA et 50, 100, 150, and 200 ppm were epplied

to Sucumis sativus cve Daleleh F1 when approximately 6;8 female flowers

reached anthesis, Chlorflurenol at all concentrations induced signi- |
ficantly higher percentages uf'F:QLt set then did'h-CﬁA. Soth chemi-
cals 1nducedra-higﬁer percehtage of fruit set thah occurred in the
control, Both chemicals increased significantlﬁ the early yield but
-totsl yield was not ihcreased. Both chemicais at all coﬁcentratinns
reduced the number of nodes produced mithin 30 days after treatment

and reduced the internode length .
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tonendix (1), Peseentege of Frult ot in ten cuconbor Gulbivars pollinated
with different pollination treataents .

Pollination . ;... percentage of fruit set Angle=Arcsin Prnportinﬁ'
treatment verdbty :
Block I II 111 Blockl 11 ‘TIX
BA, 4 53465 52,63 48.00 47.12 46,49  h3.85
BA, 51.45 45,80 42,30 45,80 42,53  40.57
Beltalpha F,Z152 42,85 76.90 52.63 04B.92 61.27 45,49
£ Beitalpha F,Z151 66066 64,28  65.00 54.76 53,31 53.73
'*3 Specisl F, 46,15 57,16~ 70.59 L2.82 49,08 57.17
5 Dalelah F, 56.00 48415 57.1& LB.LS 43,97  49.08
o Flore more # 3 62.07  59.09 59.09 52,00 S0.24 50424
: Damascus F, 57.1k  56.25 65.00 49.08 48.62 53.73
x Maram 37.50  &1.94  40.63 37.76 40.34  39.58
BA, 4 36,70 38,09 &1.59 38.47 38,12 4040
BA, 46,15 45,83 She17 h2.82 42,59  47.41
geitalpha F,2152  52.00 49,10 26.31 k6,15 4h.4B  30.85
e Beitalpha F,Z151 30.77  57.1h% $1.93  33.71  49.08 L4034 :.
(=]
e Special F, L1.94  37.50 37.78  40.34  37.76  37.94 -
_§ palelah F, 41.12 45.00 L40.00 39.87 42.13  39.23 .
:‘6 Flora more # 3 38,46  50.00 33.33  38.35 45.00  35.2L
a Demascus F 51.85 51,42 30,01 ° 46,09 45,08 33.27
g Marbella 52.00 61.45 52,00 46415 51.65 46.15
& Maram oL .48  24.14 21,87 29.67 2%.40 27.90
BA,, 0 5.88 5.00 ] 14,06 12.92
8A, 06.09  29.63 25.k2 30,72 32.96 30.26
f_, Beitelpha F,Z151 0.00 0.00 11.76 0.00  G.00 20.09
A Special F, 6425 0.00 6,45 16,56 D000 14,77
L »u
s 3 Dalelsh F, 0.00 B.69 6o 12 0.00 17.16  14.30.-
_:'E: - Flora more # 3 7ol 17465 2.63 15.45 2L.,B8 9,28
g Demascus F, 7.14 6066 2.94 15,45 15.00 9.8
hat Marbella L8.00 63.66 67.86 43,85 52.89 55,49 _
(X Maram 26.32  2h.1k . 22,73 30.85 29.40

28,45
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Analysis of veriance for appendix (1) «

Spurce of variation d.f 5.5 M5 F F tabular

5% 1%
Subplots 89 2278%9.17
Main plots 8 14L286.53
Block 80.53  L0.26 0,71 6.94 18,00
Factor (R) 5 13982.01 6991.00 12G.BL . 6.9 18,00
Error (A) 4 223.98 55.99
Factor (B) 9 2207.15  245.23 7.79:: o.054 25756
Interaction 18 4596.06  255.33 Be11 1.769  2.297
Error (B) 5, 1699.42 3147
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fppendix (2). Number of frults that develnped .on ten cucumbar CUIHUBM
pnllinated uith different pnllinatinn treatments. ISR

Treatments Blocks
" Pollination Variety I II 111
BA,H 11 10 12
BA, 9 12 11
c Beitalpha F, 2152 3 & 10
5 Beitalpha F, 2151 8 9 13
g Specisl F, 6 12 12
v Dalelah F 7 13 12
g Flora more # 3 9 13 13
- Damascus f-'1 B 9 13
& Marbella 10 16 1745
T Maram 9 13 13
B.Q,H 6 B 6.5
EiF\‘1 12 11 13
Beitalpha F1Z 152 6.5 3 245
E Beitalpha F1Z 151 2 6 Ba.5
;3 Special F, 645 6 845
5 Dalelah F1 7 g 6
2 Flore more # 3 5 B 4,5
a Damascus F1 7 g 6
& Marbella 13 16 13
& Maram 6 7 7
BA g 1 1
gal? 6 8 7.5
@ Beltalpha Fy 2152 0 ) 1
g Beitalpha F1 7151 ) 0 2
b= R
w 2 Special F'1 1 4] 1
S :ﬁ’_ Dalelah F, 0 2 1¢5
e Flora more # 3 1 3 1
'S. Damascus F1 4 1 0.5
E’ Marbella 12 14 9.5
Q Marsm 5 7 5

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit




Analysis of variance for appendix (2) .

L8

Source of variation duf 5.5 M5 F F tabular
5% 1%

Subplots 83 1867.40
Main plots 8 1008.64
Block 2 £68.86 3h.b3 2.16  6.94 18.00
Factor (A) 2 B76.21 438,10  27.56 = 6.94  18.00
Error (R) b 63.56 15.89 o

' Factor (8) 9  608.67 67.63  35.95  2.054  2.756
Interaction 18 148,50  8.25 438" 1,769 2,297
Error (B) 54 101.57 1.88
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‘Appendix(3).Effect of follar application of 4-CPA end chlorflurencl
on the percentaga uf early yieId in Eucumis sativus Le
cv. -Daleleh Fq »

nate of
Chemical application Block I Block II Block III Block IV Totsl
Chlorflurenol 50 PPM  61.86 66,06  76.61 7,99 278,82
100 PPM 75.89 80,00  80.57 75.00 311,46
150 PPM  75.87 83.28  72.75 54,00 286,55
000 FPM  79.92  79.30  78.97 65,00  303.19
Control  52.50  51.61 59,05 53.67  216.83
Total main plot 346,06 360.25 367,95 322.61  1396.85
4=CPA 50 PPM 55,93 60,45  72.77 71.25  260.40
100 PPM 59.77 75.20  67.75 74,24 276.96
150 PPM  74.16  72.66  72.96 61.58  281.36
ogg PPM 69.85 83,29  6B.63 6ba7h 286451
Control 55,97 bb4.17 51,65 50.19  202.00
Total main plot 315,68 335,77 333.78 322,00 1307.23
Total block 661,72 696.02 701,73 B4b 61  2704.08
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Analysis of variance for

appendix (3),

50

Source of variance def 5.5 M5  F obsered _ F tabular
| 5% 1%

Subpints 39 4316.47

Main plot 7 494 ,10438

Blocks 3 225,20829 3,307 9,28 25.4L6

Chemicals 1 200, 79367 8.8L55 10.13 34,12

-Error (a) 3 68.1 22,7

Concentrations & 2534.1253 633.531 12.339“ 2.78 4,22

Chemical X concentration & 56,0356 14,0089 2.78 4,22

Error (b) 24 1232,20472 51.342
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Appendix(4) Effect of foliar applicetion of &4=-CPA and chlorflurenol

CVe BaleIah F1 .

- ~ [

":._snd. nn tha~percentage nf Fruit - aet 1n Ebcumis sativus L.

Chemical Rate of 5y 01 T BlockIl Glock ITI BlockIV Total
applicstion
Chlorflurenol 50 PPM 60.00  57.8B 66,54 BL.u1 248,83
100 PPM £2.09  57.1h  66.95 66,94 253412
450 PPN 60.87  65.00  65.38  62.4k  253.69
200 PEM £3.41  67.02  64.91  65.52  260.86
0 PeM 52,71  40.56 42,96  47.19  183.42
Total main plots 599.08 267.6  306.7h  306.50  1199,92
4-CPA 50 PPM 55.17  52.31  60.41  53.85  221.74
100 PPM 57.94 52,94 53,43  53.50  218.21
150 PPM 47.92  45.59 51,15  49.16  193.82
200 PPM 55.99  5L,22  53.7%  53.39 216,64
o PPM 42,24 52,69  48.27  G4B.57  191.77
Total main plots 958.56 257,75 267.00 256,87  1042.18
Total blocks 557.66 545.35 573.7% 565,37 2242.1
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Analysis of varisnce fo?”append;i ) .

oy

Error (b)

24 285,917

Suﬁrce of varfence  dof N MS “F. F'tabuler

o o | '0.05  D.01
Subplots 35  2193,959
Main plots 7 581.7&9
_Blocks 3 43.672 14,557 . 2.724 9.2 29.46
Chemicals 1 622,068 622,048 f 116.4229 10.13  34.12
Error (a) 3 16.029 5.343 |
Concentration L 903.075 225.7687  18.9511 2.78 .22
Chem, X Conc. b 323,218 80,8045 6.7827 . 2.78  .-h.22

11,9132
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Appendix(S) grfect of foller applicaticn of 4=CPRA and chlorflurensl
on’ the total vield(kg/plnt)nf*ﬂummia sativus L. Cve

Dale_lah F‘l
Treatment : Block I Block IT Block III B8lock'IV Totel treatment
Chlorflurencl “50PPM 15.6 16435 20495 22,75 75.65
Chlorflurenol 100PPM 16.8 17,75 19.3 21.00 74485
Chlorflutencl 150PPM 18.65  15.25  17.25 22.05 73,200
Chlorflurencl 200PPM 11.95 15.7 13455 17.00 85.20
Control . 25,05 15,5 15,75 19.75 76.05
Total main plot _ 88.05 80.55 B6.8 102,55 , 357.95
4L-CPA 50 PPM 20.65 26455 22495 20,00 90.15
4-CPA 100 PPM 26.10 18.55  20.00 21,35 86.00
4=CPA 150 PPM 14,90  15.25 25,70 19.65 75.50
4-CPA 200 PPM 26,20 20,35  17.85 18415 82.55
Control 18.85 26,60 21400 25,70 92. 15
Totel/main plot 106,70 107.30 107,50  10L.B5 426,35
)

Totsl block = 194,75 187.85 194,30  207.40 764430
/
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Analysis of veriance for appendix (5)

54

Sourcé:of variation d.f 5.5 MS F observed £.tabular
5% 1%

Subplots 39 585.02775

Main plot W} 165 , 79775

Blocks 3 20.08125 9.28 29.46

Chemicel 1 116,96 16,966 10,7134° 0,13 30,12

Error (a) 3 32,7525 10,9175 |

Concentrations b 6£8.,819625 17,2049 13456  2.78  4.22

Chem. X conce. b 32.035375 8.00884 0.6114 2,78 4,22

Error (b) 314,375 13.09895
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Appendix (6) Effect of follsor applicaticn of 4-CPA end chlorflurenol

an thz numpner of neodss that developed on tho main stemof
L]

Eu:uw{&iligékgg;pucv.Uclclahf}uiﬁhin 30doys aftrr treatnent.

Chemical rate of
application 8logck I HBlock II Block ITII Block IV Total
50 PPM 1242 10.25 9.05 10.2 41.7
Chlorflurennol 100 PPH & 10.6 8.2 8.3 33.3
150 PPM Bah 745 11.6 5.0 36,45
200 PPM - 6.8 9475 Toli 33.35
Control 18 15 16 15.68 64.8
Total main plot 51.0 50.3 54,6 50.7 206.6
50 PPH W7 12,2 9.2 11.8 47.9
100 PPM 9 8.9 8.8 8.9 35.6
4L=-CPA 150 PPM Tols 7ol 10.2 8.4 . 33.4
200 PPM 9 7.6 9.6 7.8 34,0
Control 15.8 15.4 16.2 16,2 63.6
Total main plot 5549 5145 54,0 53.1 214,5
Total block 106.9 101.8 108.6 103.8 L21.1
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Anelysis of variance for appendix (6)

56

Source of variance dl.f 5.5 MS F observed F tabular'
5% 1%

Subplots 39 422

Main plots 7 5.952

Blocks 3 2.795 | 9,28 29.46

Chemicals 1 1.5605 1.5605 2,932 10.13 34,12

Error (a) 3 1,597 0,532 R

Concentrations L 35210k B88.026 T 37.0L8 2,78 k.22

Chem. X Conce A .92 1.730  0.728 2,78 4.2

Error (b)

57,376 24376
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Appendix (7) Effect of fallsr applicstion of L4-CPA end Chlorflurenol
on the average internode length in Cucumis sativus L cv,

Dalelah F1 .
Treatment . Block I Bleck II Block IIT Blaock IV Total trest=
: ment
Chlorflurengl 50 PPM 1,88 1.56 2.21 1.592 787
100 PPM  1.89 1454 1.87 1.82 . 7.52
150 PPM 1,87 1.87 1.89 2.01 7.64
200 PPM  1.58 1.76 1,69 1,82 6485
Control 5.63 5,73 5,88 Sehb 22,68 "
Total main plﬂt 12.85 13.26 13.5‘# 13.01 52066
4~CPA 50 PPM 5k 5,34 4o be8 19465
100 PPM 3.69 3464 3,91 3437 16461
150 PPM 3.72 3.54 3,71 3.49 1,46
200 PPM 3e1b 3419 3.06 3442 12,81
Control 649 5.83 5.72 5,92 23,96
Total main plot 22.45 21.54 20.5 21,00 B5.49
Totsel block 35,30 34,80 34,04 - 34,01 138,15

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Analysis of vafianc_:e.'f't:r eppendix (7)

fi

Chem, X Conce.

Erruf (b)

24 1.4660775 0.061087

Source nf'.v‘a:--iatinn def S5 MS . F observed _F_tabuldr
| T CosE 1%
 Subplots 39 -5&.&503&
Main plot 7 27.41762
‘Blocks 3 mem7er 1928 .29.46
Chemicals 1 26.945225 26.945225 227.843°° 10.13 34,12
Error (a) 3 n.35avasl'u,i1azs-f'- ‘_ )
Concentrations L 60,7165  15.179 2&3.51':; o078 T2z
L, 6.85 4.7125  28.037 . 2,78 4,22
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Appendix B. Tempera

field n:aw:m.uma. - March , 1979 .

wure and ralative nemidity in the plastic house at Meadl and cpen
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Appendix 9. Tempe

Farm

raturc an’t relative humidity in the plostic house at the University
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