South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange

Theses and Dissertations

1955

Effects of High Temperature on Fruit Setin
Tomatoes Lycopersicon Esculentum

Hashem M. Moghrabi

Follow this and additional works at: https://openprairie.sdstate.edu/etd

Recommended Citation

Moghrabi, Hashem M., "Effects of High Temperature on Fruit Set in Tomatoes Lycopersicon Esculentum" (1955). Theses and
Dissertations. 2302.
https://openprairie.sdstate.edu/etd/2302

This Thesis - Open Access is brought to you for free and open access by Open PRAIRIE: Open Public Research Access Institutional Repository and
Information Exchange. It has been accepted for inclusion in Theses and Dissertations by an authorized administrator of Open PRAIRIE: Open Public

Research Access Institutional Repository and Information Exchange. For more information, please contact michael.biondo@sdstate.edu.


https://openprairie.sdstate.edu?utm_source=openprairie.sdstate.edu%2Fetd%2F2302&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu?utm_source=openprairie.sdstate.edu%2Fetd%2F2302&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu/etd?utm_source=openprairie.sdstate.edu%2Fetd%2F2302&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu/etd?utm_source=openprairie.sdstate.edu%2Fetd%2F2302&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu/etd/2302?utm_source=openprairie.sdstate.edu%2Fetd%2F2302&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:michael.biondo@sdstate.edu

EFFECTS OF HIGH THEMPERATURL ON FRUIT SET IK
TOMATOLS
LYCOPERSICON =SCULENTUM

by
HASHEM M, MOGRRABI

A theeles subnitted to the faculty of fouth Dakota
Etate Collere of Aariculture and Mechanie
Arte in partial fulfillment of the
requirensents for the decree of
Haster of Cclence
June 1985

11 -

SCUTH DAKOTA STATE CCLLEGE LIBRARY.









IRTRC
II.

REVIEW

Ta T - % AR CEY e BRI £
TABLE OF CONTENTS

lUBUGTiQE.'--‘QQQt’ooooooooooooo.oo.o'o

s

Flower snd

¥ MIT.,.“~ ATU: .r.«....-.-aouu..;.......

Aorphology of the Tomnto Flantecesssnces

3

Flower and Frult !@V&lonmfﬁtononootonoc

S

Fralt DroD secacssnscensnsne

111 HATLAYALE AND METHODE sssecevvtscesrsssanssee
hace ls Light and Tempersture Jrestmeunts,

2e¢ Varietal lesponse to Temperature
TreatnentBescessssvanssssscssssas

e Time of sollination and lempera-

ture ?re&tm@nta......Q...........

IVe  RESULLE ANL DISCUBEION sesesvessssscnvenes
Jhage le Light and Temparatﬁra rgatmente.

“e Varietal lesponss to lTempaeralure
Treatmentfivsssssssessssnsnsssnns

Ze Time of Pollination and Tempers-

ture fl"’é!&’a?ﬂ@ﬁﬁﬂnoouonoo...-c.gooo

CONCLUSION ARD SUMIARY s sveenvssvvcscccsnasnseruvenee

LITERATULE C1

L IED wvenossssnsssnsnssssstbrsnssscants

iv

page

Y oW oW U e

18

24

33

39
4
45

. 111498






le

Zs

B

LIET OF FIGURES

pago
Hﬁﬂtw chamber (Sﬁnﬂrﬁl Vi0W)ssncesenseenens 19

Jote 1n nmetal contalners with the inesulsting
m!\tﬂ?’iﬂ‘lgaoouutuoc.unug;na;;oo;oa&nooco.co.«o 19

Systen of tarsing different flower rLagtBesss 20

Ak}

vi ‘






suthor felt thai there wae a nesd for further work in feter-
aining ét whiech of varioue stages, before or after rcr;illzaw
tion, abeciseibn 1e moet likely te occur.

Apolicatione for commerclal srowine, for the nroduction
of commercial hybride, snd for makins croceeg in the couree
of tomato breeding could concelvably he made from these find-
inre. That time of pollination in relstion to hirh tempera-
ture mirht have some bearins on fruit set is to be consider-

ed.
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Cooper and Wizans (3) reported date concerning frult
drop nnﬁtatyla elongation =g & result of hirh tenperature.
It wae reported in thie papor that frulte drop from two.
prinecipal cnugee?

1. Lack of fertilisatlon of the ovule hsenuse
of fallure of ths pollen tube to reach the
ovule, or of Jefective conditlons of elther
sollen-tube nueclsi or the armc-pack mechanlem
of the ovulae, ‘

2. From comnetition.

T™he firet heavy drop which occurs 1mmadintely safter
the petale fall 1lg due Lo the firet cause, snd all subge=
quent droppine le due to the second.

Loomie (9) reported that the abillty of different ore
gane to comvete for nutriente varies with the gpsciles and
with the conditlons, but for msny nlants, the order seems
to he: ranidly srowlns youno rruiii--var@tativa Pl e
flowors---frashly nollinnted frult, i1n decreasins order of
competitive abllity.

rxpe rimental resulte by Yatte (17) have pointed to the
tmportance of the role nl@ycd by temperature in influencine
plant performance, Temperatures ag low ng 50-é0°F. or other
Pretors serving to check srowtih cansed axcaesl?e wrinkling
of the frulte resultine from the bude Droduced under such

conditione, Tempersturee of 65%F, or over enueped excersive
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nlante were round to have their stigmas an aversge of slight-
ly over énauhnlf millimetor below the tip of the conee, the
med Lum vigoroulQQIante about 0.8 mm,., and the moet viporous
plants 1.2 mm, ' v

fetneck (11) and eome othsr workers, on the other hand,
degirnated the longth of the etyle to b2 2 varletal fagtor,
He aleo noticed that the morpholocy of the tomato flower 41f-
fere with varietiee snd hae an important bearing on the m&»v
thod of nollination, .

fmith and Coehran (14) made an extensive stndy on pollen
pormination and pollen-tube growth in the tomato gtyle at
various temperatures, IL wng founé that tamger$tur® hae a
marked effect on the germination gereentaaé of pollan ae well
se on the rate of pollenwtube rrowth, They found thet the
beet rermination of pollen wae obtained at 05°F, OJermina-
tion wae almoat'ag hiszh at T0°%, but much lower st B09%, and
wag exceedingly poor at 100°F, &of&lnation percentage hee a
tendency to increage on styles which have 2 smaller number
of pollen gsrains,

The meximum rate of pollen-tube srowth oceurred st T0%F,
with 85, SO anéd 100°F, re;ultlng in lower rates in decreasing
order. Jollen=tuhe rrowth in the tomato is relatlvely slow
even st the ootimum tempersture of 70-85%F, Fertilizetion
befors élsinterration of the embryo-sac contente 1 very une-

likely when the nlante sre grown at n temperature of approxi-



























111
MATERIALE AND METHORE

The tomato plens used in the various phases of the
exveriment were grown in the greenhouse during the period
from autumn of 1954 until sprins of 1955. The ecede were
plented in sesdlins flste and transplanted to five inoh
clay pots. A1l the treatments were conducted with the
nlante srovine in the potss The gresnhouse tamﬁératuro
throushout the experiment wee thermostatlenlly controlled
at a constant T5°F. This temperature was held in order to
fnsure viablility of the pollen. '

e goll uged 1n 211 treatmente wae 8 mixturs of 1/5
peat, 4/5 loam eoll and a small amount of gand., The mixe
ture was stean pterilized. '

The seedlings were watersd once a day until thoey were
about 2-10 inehee hizh. After that stage the demand for
larger quentitiee of water was quite obvious. They were
siven water twice o day; 9 A. M, snd & P. M., and on bright
sunny days they were also watered at noon., TIrecautlions
were takxen to avold watering at nirht in order to reduce
ths dancer of dlecage gpread.

Ra-?id;Sro golutlon was uged 28 a fertilizer at the
goncentration recommendad by th&dmanuraeturor. It wae applied

throe timee Curing the life of the plant. The threes ptages
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revlication to £8, 7To lessen the effects of the greenhouse
'onvlronmwﬂt, gach repliention wae arranced in four dlocke
and each two YLloeke reprogent one treatment. Each dlock
sonciete of one pot of each variety and the ontire blook is
deelznated for elther the hirh or low temperature trestment,
As o further ﬁr@cgutian, each renliestlion was surrounded by
one extra rov of plante to eorve 20 s buffer agalnst heant

and alr currents and hence ‘decreage the anount of uatgr 10:!,

Jarlety List
1., Firesteel 10. Ged Jacket
2. Chetham 11, Queens
Ze Earlians 12. Rutgers
4, Jalnorth : ‘ 135‘ Bounty
5. Cloux ' ‘i 1A, Oem
. Victor ' 15. I11-T-19
7. Fonderose 15. vallant
Rs Cavaller : 17« Bleson

O, German Dwarf

It should be noted that not all replications were plante
ed at ths same time, Thers 1ls an interval of 15-20 dujs b
tween each renlicallion.

In thile etudy there were also twe ranges of temperature}
800597, and 105-110%F, ?1ahts to be sudbjected to low temp=
ernture, 80-05°F,, were waterdd, covered with aluminum feil,

ench flower in the firet cluster wae tagred se described
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The hirh temperature period used was the pmme ae that used
4n other phasee of the experimenti 1.6., four hours at
108-110°F,

Four plante, one of each treatment, were placed in
the heatlinz chamber together for the four-hour hich tempera-
ture treatment,. iny one flower, ina first to develop on
the first eluster, was used from easch plant. &ll other bule
were removed at time of emasculation.

clnee trestment number 4 reguired a four-hour parind
potween emasculstion and pollimatlon, it wae necespary Lo
leave & glmlilar period between emsgculation and pollinstion
for the other three trestmente, Ireatment number 4 wag enbpe
eulsted at noon and pollinated within a few minutes after
removing frdm the heating chamber at 4 .M,

The flower budg used for pollination wers at the stlage
of develosment wherein the stismatle surface was recoptive
and before pelf-pollination occure naturaily, Al thle stage
the eepals had opened and the netale were expected Lo open
ghortly after.

For the saxe of uniformity of pollen growth for all
trestments and to make thls sludy more comparsble Lo nature
al conditions, all pollen ueed was from the seme variety,
“ioux, used for the femsle parente. Altbhough 1t 1s hoped
thet ecome of thie data can be applied to the making of ertie

f1cial crovess, pollen from Lhe “same variety wae used, 1in
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In additlon to ths effect of temperature and light om
frult welsht, the effect of the same treatments on percent
frult set wae also recorded ané analysod in tables III and

IV, Ihe offecte on pergent frult set ars shown in table

TII to be different from the effects on frult welsht,

Tehle I11. Lffsct of temperature and ﬂrs-darkanina trant-
ment on nereent frult set.

l. 75.00 ' 300 o0 ) 55&70 1091;00
2e 50,00 100,00 ; 100,00 100,00
Re 50,00 100,00 T 100.00 100400
A, 524,90 100,00 56270 100400

o :
Se 2%, 00 100400 100,00 100,00
B 100400 B7.50 . 50,00 81.80
7: ) 30(}0 57050 i 100.30 10(3.00
8. L& Jh0 100,00 15470 : 00,00
e 2220 - 20,00 ' 100,00 100,00
10, 2200 08,90 - 10000 30,90
11 000 28,90 . T780 85,70
12¢ 65 T0 100,00 25,00 83,30
5, 0e00 72,70 ¢U.Ju 70,00
14, 0400 100,00 agw 28,50
15. 11.70 A6.TO 83,30
15, 66,70 Ad 40 0.00 90,90
17« - T%e00 - 100,00
Totnl £1% 470 1481.50 1134,90 1514,40
Avarare 1 o A2 87.15% TO23 89‘03

™e createst reduction in fruit set wae round in trest-

ment 1, in which hish remperature wap combined with the pre-
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Table V. Lffecte of temperature snd nre~darkening treate
: ment on flowers at Adifferent stagens oOf develop~
ments Welghte (in grame) were taken three weeks

after trestment,

e o oS iyl o Ao s e et b =

Total ~ Ro. oIt o, Frult lercent Ave,irull

fitages glznt  Trested  Attached Attuched Welght

1' 1/!‘:"0

108-1109F,
1. Ce3 15 2 12.5 0,02
2, 0.04 14 3 214 0.01
3, G545 13 5 45,2 1.58
5, 100 T2 20 8 4040 12,59
e 157,48 15 T 2647 22.33
5 17,40 | 3 5049 Do
. 57439 e 2 40,0 28,70

g.’gaﬂ

0=-070
1s Do 14 29 12 &1.4 0.01
s, k%A 18 10 6545 0446
3, 1024 53 20 12 5040 .53
k, A28 r)r 28 16 571 %0.081

. 139,01 23 A3 5645 37.72

z" 191,17 12 v i 503 25,78
o 2% BT 1 1 100.0 2257
Light j

L™

105 %10 Foo gm0 22 9 4143 0.82
e %, 08 27 10 3748 051
-y Oel5 14 8 500 0.02
iv w085 23 12 it e
: 1 f}.‘jp‘ 18 1® T2.2 1308
*:’ * B0 10 & HD4 7 340
7. 0.02 2 2 100,80 0.01

g. cht

! ")-ﬂ"ﬁﬂr. -

3w 19,0 19 f &zs1 9‘38
}’ 1?:f% b 14 58,3 Ca91
Y 70480 27 1% 556 boT2
. 57092 19 12 032 38,16
z° 176401 21 8 321 22400

7. 01, -.. 7 l: ’{ < QO.Q ﬂﬁ‘l?
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Table X1, LfTfecte of high tempersture on fruit size of

. the variety Sioux at four differsnt timee of
nand pollination. (Iiometer le measured in
centimoters three weeks after pollination,)

o0t

rtamoters in Centimetere

Heplica-
tion Lime of rollination in relation to besinning of
nent trentmont, (108-1100¥%,)

48 houre 24 hours 0,0 hours 4 hours

oy o "6 } &
1. 0.1 4,0 bk 2.8
:‘3. '3.”3 30 h‘s 3‘2
Ze 45 5.0 4,7 4,9
h. )-f.l 0.1 A':E fﬁca
50 DOA &bo 4.1 .g‘i
ﬁg 5.5 &.4 . %.1 5.3
Te S5e% el 4,5 55
8. 5.8 4,9 Se 2 Bel
° 346 3.8 4o 3 L
10. 3.5 B3 5.0 %
ll. 3‘.0 . 503‘ l@"j fé‘?
12. 0.1 %48 Baﬁ, Cel
. P ok 5.1 Bel Be b
1“‘1 $,2 5.2 e l‘.?
15‘ :‘06 huﬂ 5¢§ 5«“
16, 4,8 ST bofs 4,7
Totnl 57,7 70,7 TT.1 oty o B
Averagse L Aol 4,8 LTy

The fact that the gapliset pollinated plante produced
the emalleet frult lg, however, in accord with the viswe
of Loomie (9) who consilers speshly pollinated frult to
be renerally lower in compotltivé abllity than other parte
of n nlant, Accordins to Umith and ﬂochrnn (14) the sygote

1¢ not formed before 50 houre after szrtilization] henoe,
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ment llsted in table XI, The poor cdevalopment of these
frulte indlcetes that posalbly the recently fertilized
frult ie danaged mere by hish tempersturce then are flove
er parte before fertilization.

fercent frult set and flower drop do not appesr to
follow the pame trend ag that noted in gonnegtion with
frult weighte. lFurther w¢rk alon: thie line would heneflt
1n intercreting the results.

The Tmct that table IX 1e compoeed of'a_compcsits of
gevoral varietize may rive somewhal a1 frerent resulte than

would be obtained fror a sinzle varilety.
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Yollination 48 houre before subjeccting the plant to
heat treatment repulted in emaller frulte at the

end of three weeks than pollination 24 hours before,
imnedintely before, or 1lmrediately after the heat
trentmant,

ccently pollinated frultes apnesred to develor less
ravidly after having been pubjected to high tempera-
ture than di¢ the frult from flowere at & glishtly

sarlier ptage at the time of heat tresatment,.
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