
Abnormalities in Tomato Fruits 
effects of fruit-setting plant hormones and nitrogen level 

in relation to quality and storage life of tomatoes studied 

Spray applications of plant pro\lth 
regulators. particular l q  4-chlorophenox! - 
acetic acid-4-CI'A-are widelv used in 
some parts of California as a n  aid in  
ohtailling set of tomato fruit d u r i i ~ g  pe- 
I i d s  5% hen the e n v i ~  on~rirnt  is ullla\ or-  
able f o ~  natural fruit production. This 
piactivc, is followed to a consitleia1)le eu- 
tent in the tomato p ~ o d u c i n g  aleas of San 
I l i ~ g o  County during the spiing ant1 fall 
months whpn night te~nperatures drop 
brlo~v the level falorable  for the growth 
of pollen tul~ps atid norinal ter t i l i~at ion 
of the o r a n .  
I ntlcr some conditions the a p p l i ~ ~ ~ i i o r l  

of h o ~ m o n e  s p a )  s results in er! l a ~ g e  
increases in jield as  compared \+ith un- 
tleatcd plants. but in  some cases the 
qualit\ of the fruit  is appreciabl) low- 
ered as  a result of the treatment. The 
rnor e cornnron abnormalities a re  pointed 
fruit  with a n  elongated blossoni end or  
puffv fruit in  which a i r  spaces have 
developed ni thin the locules. In addi- 
tion. some growers and shippers b e l i r ~ e  
that parthenocarpic-unpollinatecl-fruit 
produced hp hormones tend to mature 
more rapid11 and hreak down under stor- 
age alter harvest. 

Scveral pears of field and greenhouse 
studies of the factors involved in the ap-  
pearance of fruit abnormalities were con- 
ducted under conditions found in San 

Parthenocarpic tomato fruit from plant sprayed 
with fruit-setting hormone. Thc seedless, pointed 
and puffy conditions are al l  shown. Puffiness may 
be detected externally by the flattened faces of 

the locules. 
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Diego Count!. As a part of the studies. 
fruit f rom plants treated with hormone. 
aud erown with difbrent  levels of nitro- 
gen application were hanes ted  and 
stored. Storage cmntiitions h ~ u l a t e d  the 
usual handling practices to permit detcr- 
~ n i i ~ a t i o n  of the effects o f  thc cliffere~it 
trcallneuti on the ~ ~ e r f o l m a a c e  of thc 
rruit undei s to~agrl  or transit conclitioni. 

r .  I he f idd  plots weie in co~runiercial 
fields and consiqted of replicated 1)lockq 
in split-plot dcsipn. Plants were groctn 
with two or more Ir\eIs of nitrogen--a5 
anirrionium sulfate-applicd usual11 i n  
three side-dreised applications prior to. 
and during. the yeliod v h e n  ho~nlontls 
T+ere aunlied. I k h  nitroeen lelel Itas , , 
split into t ~ o  plots. oric untreated. 7'hc 
treated plot recei\ctl hormone spra! s, 
usuallj three applications of 50 ppm- 
rlarts uer niillion-of 4-CPA suaced at  
lo-&\ to two-~zcek interlals.  In one cx- 
periment an additional material. the so- 
t l iu~n  salt of gi1,bcrcllir acid-Gil~rel- 
was included. 111 this case the applicatiou 
\%as as a whole plant spra j  of 30 ppnl ay-  
plied on the same schetlule as  thc 4-CPA. 

I n  one greenhouse experiment tomato 
plants were grown in three-gallon crocks 
of soil and \+ ateretl wikh nutrient solu- 
tion to  maintain a differential nitrogen 
s u p p l ~  . Thesc plants wmc treated \z i th 

Relation of Pointed and Puffy Tomato Fruits to 
Application of Fruit-Setting Hormone Sprays and 
Levels of Nitrogen Used in Fertilization. 1957 

Treatment Puffy fruit Pointed fruit 
O h  O h  

South Coastal, Son Diego County, Spring. 
Variety, Early Pak. 
No hormone applied . . . . . .  20 11 
4-CPA, 50 ppm, 

applied 3 times . . . . . . . .  59** 45** 
Gibrel 50 ppm 

applied 3 times 
as ful l coverage spray.. 15 8 

4-CPA sprayed 
Nitrogen at 200 Ibslacre 46 42 

4-CPA sprayed 
Nitrogen at 600 Ibsiacre 44 3511 

South Coastal, San Diego County, Spring. 
Variety, Early Pak. 
No hormone applied . . . . . .  35 16 
4-CPA, 50 ppm, 

applied 3 times . . . . . . . .  53** 31** 
4-CPA sprayed- 

Nitrogen at 200 Ibs 'acre 43 3 7 
4-CPA sproyed- 

Nitrogen at 400 Ibs 'acre 43 35 
4-CPA sprayed- 

Nitrogen at 600 lbsiacre 43 35 

* *  Significantly different from no hormone at 
1% level. 

a Significantly different from lowest nltrogen 
application at 5% level. 

hoirnone in the sarire Inannel as those 
groI%n in the field. 

Varict\ Earl) I'ak \t as used in most 
of the studies bccause it tends to be sus- 
wptiblc to the fiuit al)normalities under 
inscstigation el en when set uucler natural 
conditions and-uiu,~ll\-the pcwxntage 
o f  a1mo1 rsial Earl) I'aL fluit  is increased 
ma1 kedll b j  hornsone application. 

Ha11 est rccoi tls \i\ ei c obtained onlv 
over that of the scasou  hen 
hormone-set fruit5 ucrt3 prescnt. lkcl in-  

Relation of Pointed and Puffy Tomato Fruits to 
Application of Fruit-setting Hormone Sprays and 
Levels of Nitrogen Used in Fertilization. 1956 

Treatment 
Puffy fruit Pointed fruit 

010 010 

Greenhouse grown plants, Riverside, Spring. 
Variety, Early Pak. 
No hormone applied . . . . . . .  53 37 
4-CPA, 50 ppm, 

applied 3 times . . . . . . . .  68 64 
Hormone sprayed 

Nitrogen at 20 Ibs 'acre. 100 76 
Hormone sprayed 

Nitrogen at 200 lbs acre 36 60 

North Interior, Son Diego County, Spring. 
Variety, Early Pak. 
No hormone applied . . . . . .  14 14 
4-CPA, 50 ppm 

applied 3 times . . . . . . . .  47** 42** 
Hormone sprayed 

Nitrogen at 50 Ibs 'acre. 57 45 
Hormone sprayed 

Nitrogen at 200 lbs,'acre. 37** 45 

South Coastal, San Diego County, Spring. 
Variety, Early Pak. 
No hormone applied . . . . . .  12 28 
4-CPA, 50 ppm, 

applied 3 times . . . . . . . .  30*' 44** 
Hormone sprayed 

Nitrogen at 100 Ibs,jacre 32 44 
Hormone sprayed 

Nitrogen at 200 Ibs/acre 28h 44 

South Coastal, San Diego County, Fall. 
Variety, Early Pak. 
No hormone applied . . . . . .  39 4 1 
4-CPA, 50 ppm, 

applied 3 times . . . . . . . .  40 43 
Hormone sprayed 

Nitrogen at 200 Ibs 'acre 40 44 
Hormone sprayed 

Nitrogen at 600 Ibdacre 41 43 

North Coastal, San Diego County, Fall. 
Variety, Pearson. 
No hormone applied 34 25 
4-CPA, 50 ppm, 

applied 3 times 3 5 29 
Hormone sprayed 

Nitrogen at 200 Ibs acre 35 28 
Hormone sprayed 

Nitrogen at 400 Ibs acre 35 29 
Hormone sprayed 

Nitrogen at 600 Ibs acre 35 28 

* *  Significantly different from no hormone at 
1% level. 

8, Significantly different from lowest nitro- 
gen application at 5% and 1010 levels. 



TOMATOES 
Continuc.tl from page 5 

irrg in the hormone treated plots 
and the absence of seedless fruit Mere in- 
dicators of the dissipation of the hor~iionr 
effect. 

Data were obtained on total and mar- 
ketahle jield, fruit size and numbers of 
ahnorrrral fruit. hut only the information 
relating to poiutecl and puffy fruit is prc- 
sented in this report. The tables on page 
5 s h o ~  that neither hormone applications 
nor level of nitrogen fertili~ation hale a 
significant effect on production of puff.\ 
o r  pointed fruit in all seasons or all loca- 
tions. During the fall 4-CPA failed to iri- 
<.reasp significantly the per centape of 
d)normal fruit. In the fall experinients 
no significant increase in yield was 01)- 
tained through the use of hormone. uhich 
may indicatc that natural-set fruit uere 
predominating in these plots. In all other 
experiments 4-CI'A resulted in signifi- 
rant increases in both pointed and puff) 
fruit, as well as increases in earl) yield. 

Gibrrl, in the one experinlent wheie 
it was used. had no effect on pointccl or 
puff! fruit, hut clid result in a decrease 

L C  rease in early ield. mainlj due to a d" . 
in average fruit size. In addition, fruits 
from these plots were largely unmarket- 
able due to a brown. corky surface. 

The effect of nitrogen on production 
of abnormal fruit by hornlorre t~eated  
plants is riot so clcar cut as the effect of 
hormone itself. In a few cases significant 
decreases in either pointed or puff\ fruit 
were related lo an increase in nitrogen 
lelel, particularly where the lou rate of 
nitrogen application was 100 pounds per 
acre or less. In the remainder of the ex- 
periments the differences. if an) existed. 
were too small to be statisticall) signifi- 
cant. 

Storage 
In some cases storage experiments 

Mere carried out on samples consisting 
of 50 fruit from each plot. These fruit 
were picked at the green-mature stage. 
selerted for uniformit) of si7e and color, 
and placcd in storage at Riberside in a 
refrigerated room maintained a t  63OF. 
After 10 days storage, sorting of the fruit 
cornn~enced and continued at three- to 
five-day intervals until all fruit had 
reached the red. or table-ripe, condition. 
The fruit were rated as to two qualities, 
ripeness anti condition at maturity. The 
Ripeness Index was obtained by rating 
each individual fruit as to color. on a 
scale ranging 1 for green-mature, to 5 
for table-ripe. 'VIeans of these values con- 
stituted the average condition oE ripeness 
at each sorting date. The Table-ripe Con- 
dition lndex was obtained by rating each 
fruit a s  to its quality, at the time it 
reached the table-ripe stage, on a scale of 

1 for rotted culls. 2 for other culls, 7 for 
poor quality, 4 for fair qualit) and 5 for 
good quality. 

The ripening rate o f  hormone treated 
fruit as coniparrci with nontreateti olws 
was significantl\ slowcr in one experi- 
ment. In two other experiments the rate 
I\ as not significantlj difkrent. although 
in one case the horrnoned fruit ripened 
about one claj faster and. in the other 
case. about one daj  slower than the un- 
treated fruit. 

In one nitrogen level experiment. fruit 
from low nitrogen plots ripened signifi- 
cantlj faster than fruit with highel ratcs 
of nitrogen application. In another ex- 
or~iment  the difference was re\ ersed. 
ui th high nitrogen fruit ripening as much 
as three days faster than those frotn lo\\ 
~ i i t ~ o g e n  plots. In the third experirnont 
rritrogen had no effect on rate of iipen- 
1tig. 

No significant diffcrerlces in the C ~ I I -  
dition Index, related to either application 
of hormone or rate of nitrogen fert i l i~a- 
tiou. were found in an) of the experi- 
nwnts. Some diflerences did exist. hut 
the) are quite small and fall well within 
the accuracj of the rating  neth hods used. 

The experiments indicate that 1-CP4. 

Ripening Rates and Condition at Maturity of 
Tomoto Fruits Grown With Different Levels of 
Nitrogen Fertikation and Treated with Fruit- 

setting Hormone 

Treatment 

Days from Condition 
harvest to i;z:$ :$::$ table-ripe 

staae2 - 
Fruit from South Coastal San Diego County. 
Harvested Dec. 13, 1956. Variety, Early Pak. 
No hormone applied . . . . . . 23.6 4.22 
4-CPA, 50 ppm, 

applied 3 times . . . . . . . . 25.0* 4.02 
Nitrogen applied 

at 200 Ibs/acre . . . . . . . . 23.8 4.32 
Nitrogen applied 

at 600 Ibs/acre . . . . . . . . 25.4* 3.93 

Fruit from izorth Coastal San Diego County. 
Harvested Nov. 16, 1956. Variety, Pearson. 
No hormone applied . . . . . . 17.6 4.64 
4-CPA, 50 ppm, 

applied 3 times . . . . . . . . 16.9 4.24 
Nitrogen applied 

a t  200 Ibs/acre . . . . . . . . 21.3 4.56 
Nitrogen applied 

at 400 Ibs'acre . . . . . . . . 17.5* 4.73 
Nitrogen applied 

a t  COO Ibs/acre . . . . . . . 17.0* 4.47 
- 

Fruit from South Coastal Son Diego County. 
Harvested June 25, 1957. Variety, Early Pak 
No hormone applied . . . . . . 22.7 4.32 
4-CPA, 50 ppm, 

applied 3 times . . . . . . . . 24.5 4.72 
Nitrogen applied 

at 200 Ibs/acre . . . . . . . . 21.4 4.59 
Nitrogen applied 

at 400 Ibs/acre . . . . . . . . 21.2 4.47 
Nitrogen applied 

at 600 Ibsfacre . . . . . . . . 21.6 4.46 

' Days required for al l  fruit to reach red-ripe 
sfage determined by sorting fruit at 3-5 day 
intervals during storage at 50°F. 

<ond;tion index is a mean value of the rated 
cond tion of the fruit upon reaching red-ripe 
stage on the basis of rotted culls = 1, good 
qvality fruit - 5. 

* Significantly different from no hormone at 
5% level. 

" Signifirantly dtfferent from fowest nitrogen 
application at 5% level. 

used as a fruit-settilip ~plc~!-untlrr con- 
ditions fourid in the firltl in San Diego 
Courrtj-is capable of incic~asing the 
nu~nher of abnormal fruits on tomato 
plants. 

LOT\ lewls of nitrogen frrtili~ation. 
particularly iatt2s lower tl-ran 100 pouncii 
per acte. also tend to increase the ap- 
pearance of pointed and puff) fruit. HOM- 
ever. other factors are involved. Some 
tomato carieties seldom show these all- 
norrnalities, r tga~dless of enlirori~nental 
or cultural conclitions. ~ h i l e  other varie- 
ties may :how a percentage of pointed 
and puff) fluit under an) condition. 
r ,  l hermogiaph rcw)rds taken in the field>. 
in which the experimental plots used in 
these studies were locatcd. indicate that 
an taxtrenie rang(, of day to night tern- 
peiaturt- ma\ be invoh etl in increasing 
puniness arid that low night terriperatutes 
prohablj incrcase both abnormalities. 
IIo-ctcver, because, the ahriorrual fruit can 
Ite detected as soon as the petals fall from 
the very ~ o u n g  fruit. the critical 
for enr ir oriri~ental influences on fruit. foi - 
riiation ma) be a v e r ~  short one-during 
and just after Ilowcr set-so that ap- 
praisal of the influence of temperature 
is very difficult. 

Studies of the influence of temperature 
under controllctl cwnditions are being 
conducted and ma, leveal more accu- 
rately its relation to abnormal fruit tie- 
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SILAGES 
Continurtl from page 4 

not approach the gains of those fcd al- 
falfa ha). 

By using the energj requirements for 
maintenance and gain. teplaceir~erlr 
values could be calculated. On a drq mat- 
ter basis alfalfa silage \\as worth 9 7 ' c  
of alfalfa haj .  Hegari silage. 100i/r and 
Rex silage was worth 112' r . 

The results of these experiments indi- 
cate no difference between a sweet for- 
age-tjpr so~ghuiii-Rex-and a dual 
purl>ose-type-Hegari-when rnade into 
iilage and fed to heef steers. 
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