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1. O INTRODUCTION
The determlnatlon of the optimum maturity of sweet corn is cr1t1cal
in the ec0nom1c productlon of sweet corn for process1ng as whole kernel or '
.cream,stylea A number of' workers have 1nvest1gated several technlques whlch
"are summarized below in chr0nolog1cal order.-'
, Rudnlck and Bakke 1920 - O 5 .mm needle to puncture portlon of skln - force
) | 1ncreases w1th maturlty. . ‘ v
’Culpepper and Magoon l92h—portable puncture tester (No. 16 wire) 30 - 40
Kernels/ear 3 to 5 ears. Force increases w1th maturity.
aessler et. al. 19AO - quantlty of perlcarp.
.Kramer.19A6 - Succulometer - quantlty of Julce pre5sed out.
Gangstand and;Snell 1948 - puncture test to prove that product of dry
welght and days after pollenatlon a useful 1ndex. '
Wlillams et. al. 1950 - m01sture c0ntent determlned by calclum carblde.l
»,_Tw1gg et al 1956 AIS 7 perlcarp and kernel size comblned 1nto 0neiv.
Kornetsky and Kramer 1957 Succulometer - 1ndex of Tw1gg et. al. (1956) j
v V01sey and Nuttall l965.n Puncture vs. sensory Puncture force dlfferent
_ for each of lA varletles tested _ . A |
Wolf et. al. 1969 Measured per1carp thlckness;
vHelm and Zuber 1969 Measured per1carp thlckness.:
Helm et. al. 1970. Perlcarp thickness. |
‘Helm and Zuber 1970, Per:Lcarp thlckness. |
Hamneletetl al.ti§7l. Rheologlcal pr0pert1es of perlcarp.
Khalll and Kramer.' 1971.. Hlstology and puncture tests - perlcarp toughens

w1th maturlty and requlres more energy to puncture.
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Aﬁquick,.portable obJectlve, f1eld test of maturlty is requ1red~'
to ass1st the f1eldmen 1n maklng dec1510ns about harvest dates. The - A
research noted above indlcates that as the crop‘matures,‘the pericarp
. toughens, and 1ts res1stance to puncture 1ncreases. The puncture test is
'slmple to execute, and 1nexpens1ve 1nstruments can be deslgned for the
| purpose. Also, 1f a cr1t1cal characterlstlc of the crop is mechanlcal
then direct mechanlcal‘measurement,should, 1n theory,. give the most |
écéurate'result;:' - | ) | .

' To obtaln a’ prellmlnary assessment of the potent1al of - the
V:puncture test for th1s purpOse, experlments were conducted at a proces—
.slng plant to s1mulate the condltlons under which such a test would have
to operate. ,]_'A . | | |
2 O EXPERIMENTAL METHODS :;

| A Q. 062 1n dlameter probe was forced into the per1carp at the crown
of the kernel at a constant veloclty of h cm/mln untll 1t penetrated
the perlcarp.l The max1mum force durlng th1s process, i.e. that requlred
for penetratlon, was recorded electronlcally. |

Ten corn cobs were selected at random from the‘whole\area of a"
' f1eld each day. The cobs were cut 1nto 3 equal parts, and the t1p part
| d1scarded, Ten equally d1str1buted kernels in each of the butt and mld
‘sections.were then punctured (1'e; 20 punctures per cob and 200 punctures
per fleld per day) Th1s procedure was carr1ed out several days before,
and, in some cases, after the factory harvest day. The_test was done on

4 f1elds, all of one varlety. B



3 0 RE)SULTS |
The results are summarlzed in Table 1.: These 1ndlcate that there
- 1s a trend for the puncture force to 1ncrease as the crop matures. However,
' the var1at10n w1th1n cobs 1s hlgh (5 to 20%), and generally almost equalled
the varlatlon between days (11 to 21% Thus, to determlne any s1gn1f1cant
.d1fferences between days would be d1ff1cult and requlre large numbers of
'samples.: In. th1s respect the test w0uld appear 1mpract1ca1 since 1t
becomes time. consumlng. |
Sampllng presents a d1st1nct problem since the maturlty of the
crop 1s not unlform w1th1n a f1eld " Thus, for example where the only
samples left after harvest were in a wct hollow, the test 1nd1cated that |
ithey were 1mmature. o - R |
, L There was no‘cons1stent d1fference 1n the f1elds harvested for
807 whole kernel style (373 and 351 g) and cream style corn (363 and 403 g).
1.0 CONCLUSIONS | | -

o The puncture res1stance of corn perlcarp may 1ncrease W1th crop
imaturlty, but thls 1ndex 1s hlghly varlable w1th1n cobs and w1th1n days.
Thus, determlnatlon of an optlmum 1evel of puncture force on whlch to base
the de01s10n to harvest the crop appears 1mpractlca1. The puncture test
may have potentlal as a- research tool but it is not su1table for routlne
vf1eld tests. In any test method sampllng of the crop presents a problem.
This has been noted prev1ously by a number of researchers., Other methods
based on testlng a bulk quantlty of corn kernels removed from the cob
shuuld be ;nvestfgated.'_A
5.0; REFEﬁENCES ‘4”_ o ,b L o .

' The following'are some'of the:artidles publishedehich.discuss
measurement methods for corn, arranged-in chronological order. ;
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Table 1. Summary of data
Field No.: - 1 2 - 3

. Day No. MeaﬁAForcel CoV. MeanAForcel»:C;V." Mean Force  C.V. Mean‘Force;- C.V.

- g R - - %

297 11 356 16 305 15 . 338 L,
- - 19 o R L E AR
322 W o373 - - . 388 15
357 - 16 200 15 .35, . 16 200 16
L\22' . lSn' 198 e 17 - 372 : 18 ’ ,2034_ 16 :
332 13 - = . .368 7o - -
3632 o S - P o 4OL  16 e
39 Lo - Yo S I - -
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‘Within Day  Maximm . .20 - - 17. . - ‘19, - 18
C.V, for each Minimum - 5 - - 8 - g - 9
Mean of 200 punctures -.10 cobs/day, 20 punctures/cob.

Harvest day cream style. ' '

- Harvest day 80/ whole kernel..

Samples 'left aftér_harveSt'in wet hollow in field.

(ECE e

-

o325 15 w8 18 283 L. - 317 - 21
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