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CALIFORNIA CANTALOUPE INDUSTRY. 

The cantaloupe industry of California has been created within the 
past 10 years, during which period the yearly shipments have in- 
creased from a few hundred to 15,000 cars. The growth of the indus- 
try is shown in Table 1, which gives car-lot shipments from the large 
melon-growing counties of the State from 1916 to 1923. The mis- 
cellaneous sections include San Joaquin, Tulare, and Kern counties. 

TABLE 1.—Car-lot shipmenis of cantaloupes from California. 

District. 1916 1917 | 1918 1919 1920 1921 1922 1923 

Fmiperiak Valley. 2202s 4,622] 5,744] 4,405] 7,799 | 9,015 | 10,682 | 12,236] 12,992 
SiAMISISS COUN tye ee ee Se 3,467 | 2,514) 2,443] 3,897] 3,849] 2,089] 2,306 1, 836 
Miscellaneous sections_______________ | 2 ahs ep A a Ae ee A re eA Enaee 436 930 621 

Placing California melons in eastern markets in a satisfactory 
condition presents many difficulties, not the least of which is the 
determination of the proper stage of maturity for picking. California 
is from 1,800 to 3,000 miles from eastern distributing poimts and the 
time of transit between the two points has varied from 10 to 20 days. 
With the usual methods of handling, if melons have been allowed to 
develop too far before being picked, they can be shipped only short 
distances. Such melons, known to the trade as choice, are sold in 
California cities. For eastern shipment, it is customary to pick the 

1N. C. Smith and J. B. McNair collaborated in the analytical work, and E, L, Markell, G. L. Fischer, 
and A. E. Nelson in the field work. 
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melons before any trace of yellow color has developed and while the 
rind is hard. Naturally this has resulted in picking melons which are 
too green, so that often consumers buy them with flesh that is shriveled 
and tough, lacking in color and odor, and disappointing in flavor. 

Both the grower and the packer are interested in preventing the 
shipment of immature melons, since “the shipping of green melons 
is probably the quickest way in which to ruin the demand in all 
markets.”’? : 

PURPOSE OF INVESTIGATION. 

The purpose of the investigation here reported was to devise suit- 
able tests Ey which the stage of development of cantaloupes can be 
judged and by means of which growers and packers may be sure that 
mature melons are selected and immature ones left on the vine. 
Information as to the changes that take place in the composition of 
melons after being picked also seemed desirable, in order to deter- 
mine whether their composition at the time they are sold to the 
consumer is an indication of their condition at the time of picking. 

It seemed necessary, therefore, to study the composition of melons 
at different stages of their maturity to ascertain, if possible, what 
relation exists between the eating quality of the fruit and its compo- 
sition and to determine to what extent the external appearance can be 
correlated with the internal condition. From these relations a limit 
below which melons could be regarded as unsuitable for marketing 
might be fixed. 

INVESTIGATIONAL WORK. 

PLAN OF EXPERIMENTS AND METHODS USED. 

Place.—The principal experiments were conducted at Brawley and 
Turlock in 1916, at Brawley in 1917, and at Brawley, Porterville, and — 
Turlock in 1920 and 1921. A little work was also done in Brawley in 
1918 and 1919, and in Turlock in 1918. In addition, cantaloupes 
were planted in special plots at Garden Grove, in 1917, and at Alta- 
dena, in 1919, and the growth of individual melons was followed 
closely from the blooming period to maturity. The rapidity of the 
erowth of the melons is shown in Figures 1 and 2. About four weeks 
elapse between the time the melon sets and its maturity. 
bopen The only variety of netted melon commercially impor- 

tant at present in the districts mentioned is the Pollock No. 25 or 
Salmon Tint. Some data were obtained on Eden Gems and Karly 
Waters in 1916 (Table 13), but commercial plantings of these va- 
rieties ceased after that year and the experiments with them were 
discontinued. 
Sampling—Samples were obtained for analysis by different 

methods, depending on the purpose for which selections were made. 
Some of the melons were picked from the vines by the investigators; 
some were selected by collaborators in the Bureau of Agricultural 
Economics of the United States Department of Acriculture; and 
others, picked by commercial pickers, were taken by the investi- 
gators from field boxes or packing bins. Frequent examinations of 
commercially packed melons ready for shipment have also been 

7O. W. Schleussner and C. W. Kitchen. Marketing and Distribution of Western Muskmelons in 19165. 
U.S, Dept. Agr. Bul. 401 (1916), p. 13. 
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made. Generally six melons were included in a sample, although in 
1920 much of the work consisted in analyzing and making notes on 
individual melons. 

PHILLIPIET ERS 

LAI a 
Fic. 1.—Average length of long and short axes of 18 cantaloupes grown at Garden Grove in 1917. 

Methods of analysis.—The edible part of the melon was scooped out 
with a spoon and ground in a food the pper, and the juice was strained 
through a coarse cotton cloth. The specific gravity of the juice was 

measured either with a Brix spindle or with a spindle reading directly 

29yYS 

Fic. 2.—Average length of long and short axes of 29-cantaloupes grown al Altac jena in 1919. 

"in specific gravity and corrections were made for temperature. For 

the refractive index of the juice, a Zeiss immersion refractometer was 

used, all readings being made at 20°C. For total sugar and sucrose, 
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copper reduction methods were used,’ except in 1920, when sucrose 
was estimated by polarization before and after inversion. Because 
of the small quantity of starch in the seeds, a new method was 
employed.* 

Methods of judging maturity—The degree of maturity may be 
judged approxnatey. either by external appearance or by the com- 
position of the edible portion. When the work was begun external 
appearance, the only method then available, was used as a basis 
upon which to develop the second method. 

For the preliminary work, therefore, the melons were classified 
according to color, netting, and ‘‘slip.” ‘‘Slip” denotes the ap- 
pearance of the stem end after the else has been pulled from the 
vine. A “full-slip” melon is one that separates cleanly from the 
vine, no part of the stem remaining attached to the melon. If 
approximately half of the stem cavity retains its part of the stem, 
the melon is called a “‘half slip.” In this bulletin the term “field 
ripe’ is applied to a melon that becomes yellow on all or part of its 
surface while still on the vine. Melons that had grown fairly large 
but whose netting was so poorly developed as to indicate that they 
were plainly immature were classed as such. 

At best this is only a rough classification and can not be used to 
indicate small changes. As the work progressed it became possible 
to apply other and more accurate standards of maturity, based on 
the results of chemical examination, such as the soluble solids of the 
juice, its refractive index, the percentage of sucrose which it con- 
tained, or the starch content of the seeds. 

DISCUSSION OF RESULTS. 

CHEMICAL COMPOSITION AS AN INDICATION OF MATURITY. 

SOLUBLE SOLIDS IN JUICE. 

Table 2 gives the -percentage of soluble solids in the juice of 
melons at different stages of development. 

The juice of green melons had a lower content of solids than that 
of more mature melons. The difference between the full-slip and the 
half-slp melons appeared at first to be small. The 1917 results at 
Brawley probably may be depended on to decide this point, since 
they are based on the analyses of about 250 melons, the samples 
being continuous throughout the season. The difference between 
the average percentages is only 0.5. By applying mathematical 
methods for use in such cases, this difference exceeds its probable 
error five times, giving an assurance of more than 1,000 to 1 that 
full-shp melons have a higher solids content than half-slip melons. 

The failure of these data to show a more striking relation between 
the solids of the juice and the stage of development is due to the 
failure of the slip of the melon to show accurately small differences in 
maturity. The alt alas eroup contains many melons of good quality 
and full maturity, and the half slips in Table 2 probably included a 
large proportion of such melons. 

® Association of Official Agricultural Chemists, Official Methods of Analysis, 1916, pp. 87, 97, 109. 
‘ Journal of the Association of Official Agricultural Chemists (1922), 6: 175-191. 



COMPOSITION AND MATURITY OF CANTALOUPES. 5 

TaBLE 2.—Solids in juice as an indication of maturity. 

BRAWLEY (1916). 

Stage of development. Stage of development 

Im- 
mature. 

Per cent. 
E82 

_ 

WMO so aooan 

Field ; 4 Im- Field E ; ripe. | Fullslip.| Halfslip.| joture. || ripe. | Fullslip -| Halfslip. 

Per cent. | Per cent. | Per cent. | Per cent. || Per cent. | Per cent. | Per cent. 
pret nats 12.8 12. 6 12.4 11.5 12.6 11.9 

12.6 14.0 CONE bie oe ee eres LAN [eae ae 
Be Bi ea 13.5 AD Gi ss eee 11.7 3 12.8 

14. 0 13.1 LORI |s ho Pee (Sons SS Se 
12. 4 13.5 12°65 eee 19:6) 5 [4° PE 12.4 
12.9 138 11.9 9.8 +0.19 | +0.10 | +0.09 
12.6 12.9 12.4 9.3 

TURLOCK (1916). 

j 

13.1 12.1 12.4 pie IE eet 1 11.4 11.7 
10. 0 1254 11.2 1058 ties 2254 Heo 10.7 
tat 12.8 11. 4 10.7 || 107 11.4 12. 6 
10.9 124 12.4 Se 0, 7 10.5 10.2 
13.1 13.1 13.5 11.4 
11.9 11.9 12.6 9.5 11.6 11.9 11.9 
1157 13.3 12.8 9.5 +0.23 +0.17 | +0.22 

BRAWLEY (1917) 

| 

1 1g TORG ee ae a ae 14.9 13.8 
ape es 13.3 ae a eee 14.9 14.2 
iets Pa 13.5 TER es MORE oe al Ree ae 14. 2 14.2 
ae ote 13.5 TSP eb aoe: | SN Io 13.8 14.5 
Pee | 13.5 PDS eee. ee Alpha a 14.7 13.3 
ides Ake 14.0 1 reel eee ee 2 (aie Pines wep 13.1 1968 
Th panes a esaaer he ob Se eee ia 14.0 
Bae ae ye 14.5 LOPS Sle co Toten eg ne a 12.9 13.8 
Se 13.5 FC a ett | oo ARO | ER 13.1 12.4 
See fie dg. 8 Ti aN Pea | cae ee 13.3 130% 
eee et. Boxee a Te ote) ieee, Oth | Hemi SO ras 13.8 
Rea 13.5 POG sR aes. epee ee BOI eras | eal 
Shae een 14.9 De Tog [a eee ek | PP EEE ES 13.3 
sare Spee 14.2 TANT a eee Anes ee ee 3 12.8 
awe 2 14.0 1 ee: 1 Pre aa | ea nity 1 8 1s, or Re 12.8 
Pape 14.7 LAO Tals | Se ag 12.6 
Epetig. ee 13.5 ea a ee hl a ea ees EE Pa ae hi 
eae peae oe 13.3 TES RC ey | Ager AD ee | ORM Ae ROR ns Se 13.1 
TE ee aed 13. 5 Te ee aly se ee S| aa cote: SR Ae AR AS 1943 
Dee a 13.8 rE el a eo | nee ois Ae eee Ee? 12.6 
ea 13.1 GS 3 oe = - 
ee Se 13.3 11S See ee (Dae ak a | eS 2 es aah Be 13.8 13.3 
ae 13.8 Ee ee Sai | NT NCR Se age Ti 
are tg” 1409 tes 25 1353 eas ee 

ee 

GARDEN GROVE (1917). 

ae | 124 9.7 fe Pe Nhs al a 12.8 12.6 
pate swdnart » 11.4 111 Sey 2a ane | RE ean Fae POE ei ARETE 
sa alee > 11.7 Ter eed ee | RNR Be 12.6 ey 
5 ie eee 12.1 Re abt eee ten | Rare foe 10: Pek ee 
1 eee i ewe 1 By ae [ee ee |e a 19°87 ek ae 
pone ds 2 12.1 $2 ig) Se 
iis ae 11.7 1 Ae Sine) ieee SO | ae ane 11.9 10.7 
| Bugatti = | 10.9 12.4 ae oe +0.10 +0.35 

The results in Table 8 indicate that a correlation between the solu- 
ble solids of the juice and the maturity, as judged by the eating quality 
of the melon, exists. The solids content of the juice of good melons 
was decidedly greater than that of the juice of less desirable melons. 
A test based on solids or specific gravity has the advantage of 

being practicable for field operations, as it is easily made and does 
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not require expensive apparatus. A Brix spindle reading, which 
gives the soluble solids, can be used as a measure of quality and 
maturity in cantaloupes, and suitable limits are suggested on page 15. 

SUCROSE IN JUICE. 

Since sweetness of juice is a desirable characteristic in melons, 
measurements of the percentage of sucrose as growth advanced 
were made. The results obtained in 1916 and 1917 are shown in 
Table 3 

TABLE 3.—Sucrose in’ juice as an indication of maturity. 

BRAWLEY (1916). 

Stage of development. Stage of development. 

Field ee ~ In- Field | : : In- ripe. Fullslip. | Halfslip.| - otnre. ripe. | Full slip .| Halfslip.| j oture 

| 
| 

Per cent. | Per cent. Per cent. | Per cent. || Per cent. | Per cent. | Per cent. | Per cent. 
6. 36 7.28 SoGGe sete es 6.75 5. 59 6. O7 2. 68 

weed aed peGucsen, y loci 4.78 5. 84 6. 74 5. 89 4. 86 
Yolfiguioe Ros Fart Se 1 ay Ae ee fam | So RE BK, eet ep Dewees Us Fe <P! 

7.43 6. 22 ee | dang Seated. 5.81 6. 91 6.56 | = Soe 
6. 03 6. 98 Ca | ee ae eS 
6.55 | 6.52 4.94 3. 04 | 6.40 | 6.61 5.50 | 3.84 

TURLOCK (1916). 

2. 96 4. 82 4.17 3. 40 4.69 5. 21 5. 16 3.12 
| 6.22 5. 80 5. 22 538 4.72 5.15 16. 5278 2. 68 

5.16 6. 21 4. 83 4.01 5.18 4.23 | 3.66 1. 94 
4. 02 5. 60 5. 63 1. 47 3. 87 3.77 | + 3.02 [ Let 
6. 37 6.47 7. 20 4.47 || ————_—_ 

| 5.59 5. 51 5.79 2. 48 | 4.94 5.35 5.10 2.64 
5. 61 6. 03 5. 59 257, | 

BRAWLEY (1917). 
| 

| | } 

52: CREED 5. 84 Sy fed Oi mee ad || 2 8 he 8 7.61 | 2£'7.32 -n--------| 
See Fs 6. 40 OAs A CN ea ks 0) | ONE EE 8. 00 Ayan pteoee ers 
Les ae 6.75 Sry fgg NERS | Cae on SE F757 7.13 a 
rere ie 6. 49 ee PRE | EP ae ry Bie 6. 73 6.63) Esa 
Bes ee 6.7 6. 41 poree 6 108 7. 08 6322), ae 
foebeaind sf 8. 06 674h: | -- terre pr ateeniee 6. 39 6:72 “|2.L Same 
SECA: 7. 16 (R71 el oe RSE | OS See D> 7.77 6 Foie ee 
ee RASS 8. 23 5. 94 Se 6. 11 687.“ Ase 
|---------- 6. 58 5 TOS sre ae | SOE EL St 6. 07 5.80. Gers 
eC eeee at 6. 23 Cy) eee: 5) | TPA SE 6. 40 a ey CS 2 
EBs es et 5.71 GASSES SE eee a! = or yg gia CES fi 
Ba 6. 06 if | nea ee es | ee Pal | ee ee 6.41; 4. =e 
of) ae = 6.18 Bog [x EES es ee be ee C5 ee 
five nde 6.41 5.74 |= So See ae ee 
Laer Se 5. 97 5.70. |. 2 SO el Se eee 
s TELA 6. 99 679° Ree eee ae. ee 5, Se eee 
Petes ass 5. 23 6 2ah| eres preverc ial en ae TT oy eee 
ected rs 6. 68 eS Sd alee eg 3 
Mek fee Sc ak. 7.09 6. 06 Saas ep ie Meee 
bah, tes 7.14 fT Sil Oi Saks | Bhat SS) ek SC OS 6. AR sees 
ete ati a A: es | ERMANNE Ee SPLIT DE oly 
2 epee 5. 56 6. $25 eee 
Bera oe a dna Seaenan | pensensan 6.72 6.81 oe 
Caer 324 7. 50 6.52 | ooo. sseece foe eee) OBE 1 EOS ie eee 

Immature melons had much less sucrose than riper melons. ‘Al: 
though not great, the difference between the full-siip and half-slip 

sig In this Gase the odds are more than 200 to 1 
that full-sip melons contain more sucrose than half slips. 
melons is significant. 
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A more striking correlation between the sucrose content and 
maturity as judged by eating quality is shown in Table 8, indicating 
that the percentage of sucrose in the juice of the melon is a measure 
of its maturity. 
From a practical standpoint, it would not be desirable to use the 

sucrose content as a basis for judging the degree of development be- 
cause of the inconvenience of making this determination. The esti- 
mation of sucrose by the copper reduction method requires a specially 
trained worker and the saccharimetric method calls for expensive 
apparatus. 

REFRACTIVE INDEX OF JUICE. 

That a definite correlation exists between maturity and the refrac- 
tive index of juice is shown in Table 4. The melons analyzed, col- 
lected in the fields at Brawley, were carefully selected to represent 
the class in which they were placed. Hach melon was analyzed indi- 
vidually, which allowed an opportunity not only of correlating the 
refractive index with the stage of maturity, but also of noting the 
variability of each class. 

Additional evidence of the close relationship between the refractive 
index and maturity, judged by the eating quality, is given in Table 
8, in which large differences between the indexes of mature and of. 
immature melons are shown. 

Taste 4.—Refractive index of juice as an indication of maturity (Brawley, 1920). 

Stage of development | 

| 

Field ripe. Full slip. Half slip. Tmmature. | 
Melon No. 

Refrac- Starch Refrac- Starch Refrac- Starch Refrac- Starch | 
tive in tive in tive in tive in 

index. seeds.! index. seeds.! index. seeds.! index. seeds.! | 

[eee eee | 52. 2 12 63.3 A 61.0 "Ac.|™'. Ue eye |e ee ee | 
Go al eas 62.5 A 64. 0 A 48. 0 PPE 35.1} PPPPP 
So a Se aes {Ros eee pe Eee 55. 8 P Does ie VRC Nee eee ees 
ANS. Rn Gee eats 58. 1 A 59. 0 A 58. 0 A 54, 1 PP 
[5 Sire Sta 53. 1 P oles PP 56. 3 AN BOO)! eee ee 
(Base eae 60. 0 A 56. 1 BEE 57.0 | 42.4 JETEU RIEL 
lok eRe Sr cape eG BY (ti)a| Pane vis AL A 53.8 le 56. 4 
(ee Ca ae 58.9 | A 57.4 A 54, 2 ut 50. 4 PPP 
(9) ieee eet ioe 5559 P 62. 5 A 47-5: (pees oS oe 37.. O0lteeee 
71 oe eS 52. 6 | i 52. 1 P 47.1 PP 41, 3 |e eee 
ee ee ee 52. 0 i 55. 0 A 54. 5 Je 30. 3 ible 
1 at Se 60, 2 je bia3 A 54. 5 lz AGI0)|_.3 eee 

ipso Oe ie a ee 623.7. A 65.3 A 50. 0 4h 5223 Pp 

ikl = eS 64. 2 | A 61.3 A 55. 2 P aR PP 

TNE Denes teed ae Hpasull P 64. 7 A 46. 2 Tp 40.8 PP 

PGS ee eS eS 62. 3 A 59.3 A 47.6 1212) 40. 5 PPP 

117 (ec, oe a ie ee 6350s a) 63. 3 A 512 Ab | 36:2 poo >. eres 

its eels > At epee 49.1 IPE Re 58. 4 EP 57.8 A 52. 4 P 

1G) Se eee 49.5 A 58. 2 A 54: Of) See ta ee fe eee a 

CN 1S Se Sie ae DL. 2 A 58. 1 A 60. 2 A 44) 9i|) eee 

Di as ee 55. 6 A 5.8 A 58. Oi see 31.24) eee ae 
Og Oe ng he 49. 2 1B 56. 5 A 50. 4 Ie Al. 4 |. 3 eee 

Dirge eae <2 EO Suh ese a | ne spe rR ee 51.3 ie SDG PPE 

AG Ann Meer. SS 15 {1 PG) AE I ee nen A Dow A 41°. (0s) =e 

DASE Ae ee a 49.8 A 61.5 A 56, 2 A 46.3 PP 

ANG eS fs eee AS Opie ee ee 2 5S0 eee eee 15s Jer Ae bee EE ee 3826) aus See 

7 (ne A 2 ae 53. 0 fay Fs ue ee 54. 0 deel 36.6 o252 2a 

ee (Ta! [e eeeeee, ss 58 4a ee OY ee I peas © SSeS $209 Ween cee 
mee ONG 2st 0. bee O02: | 2 ae +0.94 | igseeenc an SL 

| : 

1 A, starch absent; T, trace of starch; P, starch present 



8 BULLETIN 1250, U. S. DEPARTMENT OF AGRICULTURE. 

That haif-shp melons are extremely variable is shown in column — 
6, Table 4, where the indexes vary from 47 to 61. When these 
melons were analyzed the half slips with high indexes were well 
flavored, while those with low indexes were of doubtful or unsatis- 
factory quality. The half-slip group, then, contains both mature 
and-immature melons. A fairly satisfactory commercial separation 
of the half-slip group can be made on external appearance alone 
(Table 10). 

Objection may be made to the use of the refractive index as an 
indication of maturity from the fact that Table 4 shows that field- 
ripe melons have a lower index than full-slip melons. Additional 

_evidence in Tables 2 and 3 proves that field-ripe melons have a lower 
sucrose content, specific gravity, and refractive index than full slips. 
The reason for this may be twofold. First, after reaching maturity, 
the fruit automatically starts to detach itself from the vine, and food 
materials, the further supply of which is restricted, especially the 
sugars, are used up in the rapid respiration that takes place at the high 
field temperature. Second, for reasons not understood, the normal 
development of the fruit may be interrupted and a yellow color pre- 
maturely attained (field-ripe melon 18, Table 4). 

Melons that become yellow in the field are often of unsatisfactory 
quality, and they are never selected when melons of dependable 
edibility are desired. 

Great confidence may be placed in the correlation between refrac- 
tive index and development. An immersion refractometer furnishes 
the most satisfactory means of placing a numerical value upon the 
extent to which melons have developed. The determination can be 
quickly made on small quantities of juice and small differences can 
be accurately measured. 

STARCH IN SEEDS. 

Soon after the analytical work was begun it was noted that extracts 
of seeds from immature melons gave a strong blue color when tested 
for starch by the iodine method, while those of seeds from mature 
melons contained no starch or only traces of it. The results of the 
starch tests in 1916 and 1917 are shown in Table 5. 

TaBLE 5.—Starch in seeds as an indication of maturity. 

BRAWLEY (1916) (MELONS NOT STORED). 

Stage of development.} Stage of development. 
| 

| res 
Field . : | Im- || Field : : Im- ripe, | Fullslip. Ene oe ike. | Fullslip.| Halfslip.| ature. 
a ee i =e 

Se ee — A i | A | A A 
N A pi is ees | \ r 

tee Wee Ses. Carers 
2 aa SEA See Ff A A 

A jag Sel Sel ES ek i} A in) 
\ \ ae Se ihe Se T | 

| I 

1A, starch absent; T, trace of starch; P, starch present. 
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TaBLe 5.—Starch in seeds as an indication of maturity—Continued. 

BRAWLEY (1916) (MELONS STORED). 

Stage of development.! | Stage of development.! 

Field | punstip.|Haltstip.| 2 Field | Fullslip. | Halfslip:| _ 12 ripe : P-| mature ripe. See le mane 

A A ft RE eas ee | Se SS era ean .\ PIP Pe |e ee 
A A Atal Pe eee Se S| Gee Sat ers A PPiIRF: Re een 

oe Ate Bigs |= Ss eet Bp Ai Soe Se 
SS ee ee A oe oe 4 nie panes ait > || pea oo AS) | oe ee eee 
peace aed». A Pig 4 reais aA ey Nig (eb Sar eo ae ee I se 

TURLOCK (1916) (WELONS NOT STORED). 

| 

dE TT P ie T ay 1z REP 
An Ap iP PEP P P zie iPIPIPIe 
oT iz TAPE: Pee Ak Ve PPP ReBRE 
a A P REP 12 iP Ieee 124e Pe 
A ak iz Pee T aT: P IPIBIe 
Ay 4b ie PPI A A 12 Ie 
AR T 122 Pee 

TURLOCK (1916) (MELONS STORED). 

A aE: P PPI Ab Ak lz P 
+ ean ee Tt iz IP oT aT Ie :P 

ais T P 12 A 4b P ie 
eeterer Se ap ak P Ai; T ie le 

A T 1E]21 IPIRIE A A BEANE 12)21e 
PAAL ik 12 Pee 

2 Di eee Av TENET eS |e Ae 12) Shay ae 
RMS Soel b T PPP es A 124) 27) 24a) see 
ete nee Al Neg 25 oa ee oe oe BM ee ae A 12d] oe Ceo (= ataite 2 
i Neen igs A d Ge] Bi] [aan eit ops, | hie pat A ded] Eee ee 
Lees eee, A Nis Mn eles | ei oe Ay 12] Saath (Speen eee 
Ric paste, A 4 1 EOS | Hira ih | | Pe aaa TS D2: eee 
ania Ete A TEE Eee ee ee Ieaeaaerst es iP 15 22] oe ee 
peeve 2 Ty iP fee eet se eres A PRP eee 
pr espe ote A IPSs | ey ge an ee ees Ah Le ee Pe = 
pee ae se T TeX) | Bes aa ee | lie See AY RE aaa 
ie ee ee A Si [er ae ett oer Ace a A PP |e 
=p eee ah d 2c] Pte || Se  eapee | ee peal £ BE eee 
ae ie A 4 2) BOO I Pe eee ara | Ara ab RR |e 
i ae aN 12/122] ee eee arenes ly 8 pha ee A PP Pi eee 
Se eae Tt [PIP pees et Na. Sa A PIPRAa ae ae 
een eS A 122) 22) Be Hh See P| HD) Fe Piz PE. Paes 
Bes ae A 127] 2) 2A (eee br Ie rein | (Eire SSI || et pm tte PP ieee 
Rit Se, - Wak ae 12) 2] ges ee oe ee | re Pe | ee oe Pipe tae eaeeee 
ee ee A Pe to)| Spain ae eiee es e PPP et ce ee 
es geared ay 1221 Pimento d || Be LI AS S| 1? eich P Mes kes 
ee 2 ay PIPIR eee SRR ee ee ae ea PRE) | sae 
Je eae it PAP ge gh Sie: Fa | Bes ed eS VAC || eeebe Meter a 
ae Ig en A 1 el Bolle] Sew aaa ledge | Dig ae pty See een ihe fA 22) EAS | Weds 2 Re 2 

| 

BRAWLEY (1917) (MELONS STORED) 

| 

ae | A TAS ele ee Ban) A AU eee 
evi te | A a ay a | aS oh em A A ee es 
See eee A BE 2 ae 2 Pea oe ee WN, 2 ws ek RS reeds 
Pee set A of eal PS | 

1A, starch absent; T, trace of starch; P, starch present. - 

80499 °— 24,——2 
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The disappearance of starch from the seeds seems to be an indi- 
cation of maturity. Table 4 also shows that half-slip melons with 
high refractive indexes usually have little or no starch, and that 
even field-ripe melons with low refractive indexes tend to show 
starch in seeds. The correlation between maturity as judged by 
the refractive index and the starch in the seeds, however, is not so 
absolute as to extend to every melon. Exceptions to the rule in 

- Table 4 are melons 12, 19, 20, 21, and 25, among the field-ripe lots, 
and melons 18 and 24, among the full-slip lots. 

While only small differences in specific gravity and sugar between 
the full-slip and half-slip melons are shown (Tables 2 and 3), distinct 
differences are apparent when dependence is placed merely upon 
the depth of color developed by the starch-iodide test (Table 5). 
Such color tests, however, leave much to the judgment of the person 
making the test, and it was desired to measure the starch in the seeds 
quantitatively to fix a numerical standard. It was difficult to do 
this because of the small quantity of starch in the seeds. Most of 
the samples contained less than 1 per cent of starch and none of 
them had as much as 2 per cent. 

The quantitative measurements of the starch content are shown 
in Tables 6 and 7. For comparison with the percentage of starch, 
the eating quality and the stage of development of each sample, as 
measured by different chemical standards, are shown. The dividing 
line appears to be at about 0.5 per cent. Melons with less than 0.5 
per cent of starch in the seeds are of satisfactory quality, while those 
with larger quantities are questionable or unsatisfactory and probably 
immature. ‘This statement applies to the unstored samples only. 
The starch content of the stored samples is discussed on page 22. 

TABLE 6.—Relation of starch content of seeds to stage of development (Brawley and 
Turlock, 1916). 

Stage of | Solids Stage of | Solids 
Lot No. | develop- | soluble | Sucrose. olerat Lot No. | develop-| soluble | Sucrose Siar 

ment.! | in juice. : ment.! | in juice. S 

Not stored: Per cent.| Per cent.) Per cent. || Not stored— Per cent.| Per cent.) Per cent. 
Be ee et ks sora ap. 13. 1 5. 84 0. 10 contd. 
eae ie HS Sse 12. 6 45 3i1/ . 30 285-4222 1a tS eae 8.5 1. 64 1.10 

AY Cacies Se ESP 13. 8 6. 57 . 20 AE aes Sane Sees 8.5 1305 . 50 
Lb eee hmae ses 10. 7 3. 82 .90 || Stored: . 
lpia iS ee iy 6. 49 alts 286e5.2= SO. 3 <2 11.4 5.12 10 
1S eo a 1S eee 14.0 8. 06 None: 4) 4).7, P20bee 1s ented 11.9 5, 84 10 
ZA) eA ES ere 12.8 6. 41 53 1 ee ee HS—Im 9.5 2. 83 55 

Pi he eae bi [See 12. 4 5. 18 . 20 1 eae a HS—In.- 9.0 2. 37 20 
7) ee ie HS—Im 8.8 1. 94 id 

1 FS, full slip; HS, half slip; Im, immature. 
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TABLE 7.—Relation of starch content of seeds to eating quality (Porterville and 
Turlock, 1920). 

. Refrac- : Refrac- Eating : ogee Starch Eating a Starch 
OS quality.! ae SUCTOSe. | in seeds. DEES: quality.! se SUCTOSE. | in seeds. 

Not stored: Per cent.| Per cent. || Not stored— Per cent.| Per cent. 
Be Stee 59. 7 5. 50 0.35 contd. 

AVSPAS Qe oe 50. 5 PTA .55 BI01© Hsp Pe” Ree CEA Gl Pe eee 1. 50 
7 Ve ra 1a Fe 45,8 2.12 . 60 ASHSAL =|" Stee eaeae. 58: She eet . 20 
AN Ga ASr oe Gee oer se 66. 5 7. 59 00 AS BED He Qee ee AQ! Oh Weak hie . 65 
AA GBR el Ge suet 64.5 7. 28 rele 45081 Geb i eee 7 OO al [B Ctipate dy gna 1.80 
416 C_ Garters 61. 1 5. 93 .40 || Stored: : 
ATG es | Qs st = 55. 2 4. 66 .95 AGRA ney Giese ee 68: Oy ae eee Trace. 
ATGER |e. ee 44.4 1. 94 1.15 406; BE2EG ss 5632: [Ee GES . 20 
ADG Bees NSE oo he 65. 2 7. 20 . 25 AO6C DG P2_ 3-23: Eee MV olie Bs SARE 20 
2 Od OMY eye ee Bow 53. 0 3. 90 60 406 WH?) Pacs- ss" ANS: |seeiee ee . 40 
AIGUAS Ee Py 57 ae 50. 5 2855 wif 415A BCG] = 6257: Bees Trace. 
APD) 8 Se Be oss 45. 2 1. 98 1. 20 ATG) 2h) Dee ae 45304 ete Nee ap 
A O/T Dyn] Sea ae 62:25) |/Res e . 30 ALVA BIDE S22-e2e Gls |e ee = . 20 
OT OVE XS ae 52530 ibe fe ee . 40 ANTEC HS) Qe tes. 565.9), )2 28585 = 45 
CF 5 LN a ee AB IQ alte tpt 1. 20 417 Ri GEE| Pes se AQ 42) ee eae 30 
430 ABEASE es GHG Es 2 Sau . 20 452 (Be Gs 8 2o0 | Tees ee 10 
ASOSE) Seats Gee’ 7. ee | osu | eee . 60 450228 Pip ieee | coe EL rcs Trace 

1G, good; S, satisfactory; Q, questionable; P, poor. 

SPECIFIC GRAVITY AND TOTAL SUGAR CONTENT. 

The specific gravity of the whole melon, the specific gravity of the 
flesh of the melon, and the percentage of total sugar in the juice were 
also measured. With one exception, the values in all three cases 
increased with maturity. No correlation between the specific gravity 
of the seeds and maturity was noted. 

The Brawley melons in 1920 showed an increase in specific gravity 
of flesh from 0.970 to 1.006, and the Porterville, 1920, one of from 
0.944 to 0.991. | 

The juice of immature melons contained about 7 per cent of total 
sugar; that of full-slip melons, about 9 per cent. It did not seem 
desirable to use these constituents as a measure of maturity. The 
changes involved are not large, and the methods of measuring them 
are not convenient. 

RELATION OF EATING QUALITY TO COMPOSITION. 

It has been shown that the maturity of melons may be judged by 
the specific gravity of the juice, by its refractive index, by the per- 
centage of sucrose it contains, and by the starch content of the seeds. 
It is, however, necessary to know in each case the approximate limit 
of value below which melons might be regarded as immature for 
commercial marketing. For this purpose, melons were cut and 
examined individually; or, if groups were made, they were based not 
on the slip of the melons but on the eating quality. Notes on the 
color, odor, and flavor of the flesh were made, or a general statement 
as to marketability was recorded. Judgment in such matters is sub- 
ject to error, but in most cases a decision was reached by the agree- 
ment of two or more workers. The sample was then analyzed. The 
relation of the chemical characteristics of the juice to the eating 
quality, as judged in this manner, is shown in Table 8. 
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TABLE 8.—Relation of eating quality to composition. 

TULARE COUNTY, 1920. 

High quality. Satisfactory. Doubtful. Not marketable. 

Refrac- : ee ‘ Refrac- & Refrac- a 
tive : u- ive : u- tive : u- tive F u- 
index, Brix. crose. | index Brix. crose. | index Brix. crose. | index Brix. crose. 

iof juice. of juice. of juice. of juice. 

Per Per Per Per 
cent. cent. cent. cent. 

3.8 10.9 4. 60 68. 6 14. 2 7. 94 66. 6 13.8 7. 54 yO) Al sae ee eS 2. 52 
61.0 13.1 6. 66 64. 7 11835) 6. 50 53. 4 11.2 3. 49 36. 3 6.6 . 29 
60. 6 12. 8 5. 90 58. 6 11.6 6. 04 45.6 9. 2 2. 52 45.3 9.0 2. 34 
66. 0 12.6 7103 56.9 11.6 5. 46 Bh 10.0 Bul Sane 6.8 . 00 
62. 1 14 6. 87 50. 7 11.4 4. 49 54. 6 10. 0 3. 60 46. 7 8.5 2. 02 
62. 0 11.9 5. 94 55. 6 10. 4 4, 45 53. 3 9. 5 4, 94 45. 7 Week E tO 
67.0 12.8 7. 67 59. 1 11.6 6. 06 51.9 9.0 3. 97 45.3 8.8 1. 88 
65. 9 11.9 7.18 60. 7 11. 4 5. 85 63. 0 12. 4 6. 48 44.7 StS 7s 
60. 5 Ths 74 6. 47 58. 9 10.9 5. 20 54. 5 10. 0 3. 51 43. 2 0 . 95 
66. 2 a RY) 6. 95 iB Ib 9.5 3. 86 50. 4 8.8 3. 83 56. 0 10. 2 4. 51 
63.0 11.9 6.17 64.5 1s aL 7.18 47.1 8.8 2. 43 36. 2 5: AB |e ee 
63. 6 12. 4 6. 80 60. 3 11.4 6. 47 48.3 8.8 2. 41 44.6 de 2. 00 
66. 4 12.8 7. 24 64. 0 Nz AL 7. 26 53. 3 9.2 3. 29 47.7 8.3 | 1.96 
65. 4 11.9 7.31 68. 3 12.6 8. 18 62. 3 IN 6. 05 54. 0 9.5 4, 29 
61.0 11.9 6. 27 62. 9 11.4 6. 90 seh I 9.2 3. 67 52.3 9.5 Sabo 
67. 0 12.8 7. 38 60. 3 10. 9 6. 43 52.8 9.2 3. 83 45.6 Teles deGe 
60. 0 10. 4 5. 47 64. 0 11.6 7.00 fay le 4} 8.8 3}, UY 5255 8.8 3. 43 

5 eee Ss ae es eee Sa a 10. 4 4. 69 64. 0 11.9 6. 50 50. 4 8.0 2. 41 
iy 3 = ee fo BE A BR A | Vk Bee ll 60. 3 11.9 5. 41 50. 4 9.5 3. 42 49.2 8.8 2. 44 
a oie 2 kao anes ee ae 57.0 ee? 4.01 56. 2 10. 7 4.77 50. 7 9.2 2. 92 
DAD Nee A ee Raa et Sk 57.0 10. 4 4. 23 50.1 pe Fito pl ees oe eee 45.8 loo 1. 69 
is ase MT es | ae eee 54. 0 9.5 ADR ie a peat ee eyo" We ae Hel epee 46.4 Tod 2. 67 
Leebesentn | pk 1aice Farell ane 57.9 10. 4 DAO Oe eee | aera | eae emt 37.0 5.6 . 40 
ee Ae ee Sol | Jee TL ee 60. 2 SZ HUGH WES ESS Be ee ee ee ee 41.6 6.8 1. 04 
Lidia sp ee. Cie Ne ese | Pee 55. 5 10. 4 A OG? lig ees ae | a 44.4 ok 1. 94 
SENAY Rye |e el pra | RR I 53. 4 9.5 Bo (Oe SES] See PE Ta A eS Fe 2 AR 
Beh Petpet Siar: LAME 53.3 9.5 vy dao eee oe (RR gn Sergent em ee gw | Pee SON P| er | ee 
SE eee [tn 7 cs pal | cee es 57.0 10. 4 436) 2 oe a See ee ee | | 
eg eA UGE hee Bae BY 53. 8 10. 0 Bo TTL pote ea Sg Tee ee ee | Ee eee | eee 
5 Sie a | Ey) Re ee ee 59. 9 10. 4 5, 4G lactate. IRE ae a oe ae SO | ee ee 
oe pal [ears Ne Ea 47.9 8.5 2756 ie of oe oo Seal as Soc en ee | 
oi ee Gal Daas, | eee §3. 3 9.5 3: 3Ge)| sc bale se cost? alae 2 8 gale ees Dal eee 
stan BV) | Sate eh | le eS aa rg 55. 0 10.0 BAD | ae ae [oe gee ces Se | ee eae 

63.0 12.0 6.58 58.5 11.0 5.29 54.0 10.0 4.13 45.0 7.9 | 2.04 

TURLOCK, 1920. 

54. 4 LONG ~ || Se 2 eae 61. 2 11.9 6. 49 42.0 Cait Nite te ee 47.0 8: Oe 
69. 4 1329 7. 78 51.4 9.5 3.00 Bove LO a hee ae 46.0 820. ise 
64. 4 17: NO Pe 46. 2 93: Ole eee 53. 8 10. 4 4. 46 46. 4 8.3 1. 67 
52. 6 ORY Game | Bae ans oh 2 65. 8 244 2.2. A O2e 10.0 2. 67 39. 2 6.6 S20 

Se Pi eT fee Se rere ncee Be 63. 0 11.9 7. 00 50. 4 Oe5 ee ate Sal 24649 8.0 1. 89 
pro | ass TN RS SE 63. 0 TQ E || 8 2 eee 2S Qf fr en eee 2 a io Nae 
ae ees eee eee ee ee Pe | alan 7 10: Agr cee aa: A8r9 Sete Far eis 9: 2y (ats 

59.8 ORO eo ee ee 59. 5 eee, 5. 82 53. 4 9.5 4.13 50.2 9° 2 |. 
61.3 EY) 2 lies ee 52. 8 10.0 3. 25 50.8 9/0); Se SeSe 45. 0 Ve Dee See 
60. 5 11.4 aN Lh; 61. 5 WS (i | eee 49. 5 S25) leases Ss 42. 2 @ly sees 
62.8 254 ese see 58. 5 10.9 5. 41 eee 10. 4 3. 79 55. 4 10. 4 3. 80 
61. 5 1A | Se ee 56. 5 11.4 4. 50 54. 2 LOSS»). se ee 39.8 6.6 90 
61.7 Le LGS oSiees| eae ae 65. 2 12.8 20 | he 25 See ae |S 50. 5 9.5 2.56 
61.6 OU Tee Sa ch UE eae 53. 0 10. 4 3. 90 46. 0 SoBe ail | Sees See 45. 2 8.3 1. 98 
63. 0 1 ELA TR fe eee a as S| A A ae 42.3 ak ER Soe 49, 2 9:0! jae oe 
60. 7 LOOP Re oe S88 Ho 4 Wey noe ee 42.8 1 (el gl ae eh ta ve 45. 0 1387) aaa 

62. 4 eB peers 58. 9 12. 1 5. 45 45. 6 8.0 1, 99 43. 4 tal 1. 86 
63.9 1 AY. Waa irae 56§. 5 11.4 5. OL O10 ON by ene eee 42.6 iw Ae 
62.8 AS (ee Gee ee 63. 6 12. 4 5. 59 52. 8 LOS OF i 2258 see 48. 0 BO! Jitebs tae 
50. 9 9.0 4 48 apn LOJO Pee ees 46.8 BS) milo: 2 eee 34.6 5.3 . 30 
62. 7 12.4 7. 06 56. 4 LO | a2 oe 49.2 9.0 2. 90 aoe Db eee eee 
63.8 12. 4 6. 44 63. 4 1 ht We 2 eae O1e.5 9.5 4. 06 46. 0 W738 > [exec eee 
62. 0 | ig bs} © Pa lanes coh 65. 3 1s ke? | | ees es 41.3 Rosle gleaee ee 42.0 y Pon as ee 

58. 5 1h b> (eR a Ho. 5 LORS =e 46.5 8.0 Mba seeeLe 50. 5 S 8 [Let tees 
61.0 ML Ae (oe or ce 62.5 LS Lierilg eee 54. 2 pes ee ere 54. 7 10.9. || 25 5eee 

61.5 LOY: iE Me 52. 3 Uris | seo. 51.0 O30" eee 41.6 6.6: ite. cee 
56. 0 10.9 ». 14 59. 2 11.4 5. 67 56. 6 LO aleecoe ten aoe PT Cad ee 

66381109) | 469 | 62 Oo eG \osieeeel aoe Bee tee ae 44.0 7. 6c aoe 
BS 6 | 128" leer 67.2 1) S128 ee ea ag ae: eg | 41.9 6.6 jst 

54.8 LOKOT Miia o 50. 5 9.9 3. 70 51. 4 O20. ew Cee 44.8 7, Gied| eee 

SSE Pe S| Be aie §1.5 OB eee 50. 4 8.5 74). ceeeee 45. 3 7.8 les eee 
= sae eee ae tat ay! yr: Le. |oeeeeees 50. 3 ORL URE Rte ee 44. 0 7.9 2. 04 
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TaBLe 8.—Relation of eating quality to composition—Continued.  , 

TURLOCK, 1920—Continued. 

i 

High quality. Satisfactory. Doubtful. Not marketable. 

Heres : Refrac- é Refrac- : Refrac- s 
ive . u- tive : u- tive P Su- tive . u- 

index | BrX- | crose. | index | Bri | crose. | index | BT: | crose. | index | BYE: | crose 
\of juice. of juice. of juice of juice | 

| 

Per Per Pes Per 
cent. cent cent. cent. 

cae tee Pe ee 54.4 9.7 hs ae ae See. =P anges | CE es eee 
Le Sea SE NO are RS I (Sei oad BS 52.6 RIS ae AS Li Ee ee 
sackets Oe ORE ee ae 56S} A100 |. 2 2) bee 37 | 2 ee ee 

E.G a TRIS ge) aR ee GRY fad fae) C) i a cece 49. 0 ae eee ee Ree ee 
Gs Wiel A TA eg en Se Boh ia 53.21. MOLD ||) 4240 || eee ee ee 
Gta hy ond eee oe 8 569 | GE fe oN St I ae ee eee 
60:0°-| 164.) 428-) 54 GS. fe oe SEAS | ee ie ee ee ae 
Reo) th?) 6s | 520 7 Wao ee el ee ee 

220 2a ha Be aie pe ae 570) | AE Pee te ee Eee eee 
aS ak hee, a ee eS ee G05] ARO Sek ee De eee 
Joi oe EL eee ll ae 670 TN 6 A S51 ee ee 9 ee ee ee 
oid eeed (ee a ea sae 4 68 ee ee eee eee 
eee ee 5S4 | S104 Nes. | ee Oe eee ee 
bo 5 seas | Sa eee REE BS Hens 12 ee I ee ee ee ee 
ere |--------|--------|_ 547 | 10.0 |--------|--------]--------|--------]--------|--------|-------- 

| 60.5 | 11.6 | 6.12 | 57.8 | 11.0 | 5.89 | 49.9 9.1 | 8.55 | 45.0 | VEY: | 1.77 

BRAWLEY, 1921. 

56.0 | 11.4 | a Sate iC ae ie ne i ie 46. 0 5 iat | eee ae 42.0 iS Deis 
GO toy | see een 3 55: Ooi e Fes es rae CO | eas Gan eae a 36. 0 G25) ae 
ALS) sel onl ho ee 5SeO i Be Gee BOO els Sir poe ee 38. 0 7 By eens 
Geta 3.30 pes COMP Ass eee es BE Of 1020 ss 45.0 3 (oe 
BARU AD MO he! 3 G2EOS hy Bose pte ees ste 47.0 O42 tts aire 43. 0 Sh he ee 
751s) SOG ie Ramen GSK ge il Sy cea (ea 50s LalOnte fos oom 42.0 OE PR Fs 
Tyce (ll © ey 0 Eagan iets SO PETE 8 po 238 520A PIORS* as 52.0}: 10. 605/29 eee 
EG SS Fa ay ie See eee Feit) Oe Geta Oe | Gill Eee 5S) 0. 0g 1OL9" [2 ee 35.0 64 Lae | 
Gly) it Oe ate (einai GA el a aa te sing BLO MT AOet oo SO” (10 eee 
Scat PEIN Bose) meee BO TG pi oer 52.0) beet. argos ¢ ees 7.0 6. 8; af eee 
PLT ce) fn Rl Oe (en 520) te TOR fer ee 45. 0 8. 6.7 eae oo 
Ge. Biss) Gea heey MR ceees BRERA E ee ee 4610 IP shes ee i 4zob) 9.0 tee oe 
GT Cot PTS TF Sai ested ea ees eres an ee 520 VL AO ob. 1s ee | 42.5 8.0, fs eee 
Pia lb od As ee el Eeesiitts ane tops Pedra ea he | eh td ae | 47.0 a" ae 
A Abe dey gy ee 5 oe ee 2s 2 eee e 252 47.0 OF 4 yh. 222 Ese | 42.0 LS los Bee 
oie, Se ae ee Eee Fo ae a Cea | 50.0 oe See se 
‘Phe LTB! Se) we ae oe le SESS N eee es PO ESS ES ees SP DEES 2 RES Begs oe! | 46.0 SIFTERS ae 
Boas ETC Te Se ee ae oe ee ke eee ae Pee 4S Eee es ees | 47.0 Te come Se 
Sho 1 TTR erent cece re fay | aR RD peace sari ete | pet Al (A | 59-0 “Pe te eee 
RET iy Tye ge oe Saas Be eee 28 Peres ce eee ee CBee dee! Wetie! fee (22s) ee | 48.0 Ue Teg Ba Bats ae 
Fil 2 STi aie eal eee eee eae Bars oF ae | 430.) a78e oe 
ELD). Tae See ail NSEC eS Ee ee ieee ak pees Se kt eae ee ee ast are tee 

60.0 | 12.8 |... Saag: oe 710 hal Wey Og cee | 44.6 | 8.6 |--- 
1 | 

TULARE COUNTY, 1921. 
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Gos | are ee BS OF | Lakhs 21) | ere 48. 0 Tee ieee Bee 48. 0 og |aii tow | 
GOT Sar ee Sot aan My | all NE Oe ge ae RS a ts a ae ae 48. 0 9.1 ole 
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fa ea 55sO a) eble G7 e[e2 ss aes: 51.5 x eee eee 40. 0 72:3 pays 
i SUS 23S ee 7 RU ee Vag HOC tee perianal 49.0 1 ign phe tee oe 46. 0 SO See 

le Ss es eae SOD) 1 400 [22-28 Sea eros oe lear om ree 
| ee oe G25 aoe: | sl) See eee eee 8.6. bas 
oes a | 2h ee 63/0 St isla a2 2 kee pie. St? eee 9.0. (p72 Re 
J?! aaa 56,5 |} HL 6. |-—=-| Sy] 10.3 (| 2. =.) Ae oO oe 
woe oo ee ee a eee eee BO) WG" ac. Sea Shee 
30222 = ae Bee 57-00) SRLS! Ie 0 F192 V1 a aero 5.9: ayes 
woe ee Fa Ee eee ee eee bf, 5 yO de ABD SO, : ae 
we eee) kee a CS ee ee 520-7) 10.5 (ise ae 8.5 7\k. aE 

Gages AIG |----._-_ a730" |, Skee becee ns EC Tg ie SR Bie a i 45.7 6.7 - |e 
I 



14 
s > 

BULLETIN 1250, U. S. DEPARTMENT OF AGRICULTURE. 

TaBLE 8.—RFelation of eating quality to composition—Continued. 

TURLOCK, 1921. 

Satisfactory. Doubtful. Not marketable. 

Refrac- F Refrae- : Refrac- e Refrac- 
tive : Su- tive F Su- tive : u- tive F Su- 
index Brix. | crose. | index | BT | crose. | index | BFE: | crose. | index | Br: | crose. 

of juice. of juice. of juice of juice | 

| Per Per Per Per 
| cent. ceni. cent cent. 
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S ree ee (5. see Eas BESTS Ee ae SEE 1030) :2 ee | eereeaen 3 es 
Beaks 3 eee Ree eae epee MESES B.O 86 | eee La ee 

gtk a ee ee | 60.4 Bas = 52.0 | 12.0 1 3 42.0 | 7.5 

As the eating quality of the melon improved, the specific gravity 
and refractive index of its juice and the sucrose content increased. 

The refractive index of the juice varied from 33.3 to 70 on the 
immersion refractometer scale. Out of 91 samples of melons listed 
as high in quality, 62 had an index of 60 or more, and none had one 
less than 50.9. Of the samples listed as satisfactory in quality, 83 
per cent had an index of 55 or more. Greater variability is shown in 
the samples listed as doubtful, of which 85 per cent were below 55 
and 71 per cent above 50. The indexes of melons listed as not mar- 
ketable were very low, 92 out of 110 samples being below 50, and 
about half of them having values below 45. 
A similar condition exists with respect to the percentage of sucrose. 

Immature melons showed low values and high-quality melons showed 
high values. All except three of the high-quality samples had a 
sucrose content in excess of 5 per cent. Only four of the doubtful 
group had one as high, and 85 per cent of those in the not-marketable 
class had sucrose contents below 3 per cent. More than 85 per cent 
of the samples of high or satisfactory quality had more than 4 per 
cent of sucrose, while more than 80 per cent of those in the doubtful 
or not-marketable classes had lower sucrose contents. 

The difference in the soluble solids of the juice, while less striking, 
was distinct. Such differences can easily be measured with a Brix 
ecrae a reading of 11.2 being equivalent to a specific gravity of 
about 1.045, whereas values corresponding to 10 and 8.8 are 1.040 
and 1.035, respectively. Readings on the Brix spindle, which can 
be readily digi to 0.1, indicate the percentage of solids in solution 
in the juice. In this test poor-quality melons had low solids con- 
tents and good-quality melons had high solids contents. Of the 
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high-quality samples, 84 per cent contained 11.2 per cent solids or 
more, while of the not-marketable samples more than 75 per cent 
contained 8.8 per cent solids or less. From a total of 208 samples 
listed as either high or satisfactory in quality, 192, or 92 per cent, 
contained 10 per cent or over, while 73 per cent of the doubtful and 
not-marketable melons fell below 10 per cent. 

From the data given in Table 8, the following limits are suggested — 
as a basis upon which maturity and market quality may be judged. 
Melons having juice with a refractive index of 55 or more, with a 
sucrose content of 4.5 per cent or more, and with a Brix spindle read- 
ing of 10 (corrected for temperature) may be considered to be of 
marketable quality. In almost every case such melons would be 
satisfactory. Melons with juice having a refractive index below 50, a 
sucrose content below 3.5 per cent, and a Brix reading of 9 or less 
may be considered unsuitable for marketing. Melons with juice 
having values between these limits may be considered to be of doubt- 
ful quality. Too large a proportion of such melons in a shipment 
should be avoided. 

The values suggested applied equally well to melons harvested in 
1920 and 1921 at Brawley, Porterville, and Turlock. 

RELATION OF EXTERNAL CHARACTERISTICS TO MATURITY. 

In order to obtain information on the correlation between external 
appearance and maturity, melons were examined individually and 
notes were made on certain external characteristics. The refractive 
index of the juice of each melon was then determined and used as an 

- index of maturity, high values indicating maturity and low values 
immaturity. The results are given in Table 9. 
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TABLE 9.— Refractive index of juice of melons having various external 
characteristics. 

Color of melon. olor sien Sere ao Water line on netting. 

k Med aie G Whit N Dar edium | green or reen ite Pirie ; one or 
green green. yellow- Green Waxy or green or Distinct. |Medium. faint 

ish. ish. yellow 

58. 7 57.8 53. 8 58. 4 57.8 58. 4 58. 7 58. 4 57.8 50. 7 
58. 4 64. 0 66. 4 AOL 7 58. 7 53. 8 63. 6 53. 8 58. 7 63. 6 
50. 7 47.9 59.9 53. 8 63. 6 52.8 66. 4 45.8 52.8 59.9 
63. 6 61. 0 65. 4 59. 9 52. 8 45.8 59.9 46. 4 66. 4 65. 4 
52. 8 56. 2 42.0 50. 4 66. 4 Mls a) 64. 0 lle) 54. 7 64. 0 
45.8 67.0 61. 2 53. 2 45.8 47.9 50. 4 ate 50. 1 50. 4 
STAYS) 50. 1 64. 4 54. 7 owe 61. 0 5B} 3 47.9 Dow 61.0 
50. 4 ERG. 65. 8 55. 0 60. 0 56. 2 67.0 55. 0 41.6 56. 2 
GRE 37.0 63. 0 ey S 51. 4 53. 3 41.3 37.0 64. 4 ge VGN) 
58h 3} 60. 0 48.9 37.0 ad ney 24 61. 2 41.3 46. 2 Sous 
owe 52.2 61.3 41.3 52. 6 55. 0 64. 4 46. 4 50. 2 53. 2 
54.7 51. 4 62. 8 52.2 46. 2 50. 1 51.4 39. 2 63. 0 60. 0 
55. 0 Oi Gi: eee PLN fae 50. 4 ta34) 53. 5 65. 8 42.0 56. 7 42.0 
41.6 DOL eee ee 47.0 61. 7 60. 0 PST! Jae Niece oe le 59.5 Tay, 3 
47.0 tay Ago ae [ers ees 46. 4 61. 6 69. 4 G1354| ae ee 49.5 54. 4 
63. 0 AG? Dis i|Eok Be cee ny 46. 4 61.5 by)? GLS5t 2p see re 46. 4 61.2 
53. 4 AGRA een eae 54, 2 46. 0 50. 4 GU 2.7 hil eee See 47.0 69. 4 
50. 8 (a Ueto) pee ee hh 2 Be OOSDE i Seek he Ne Lys) Oy! Sr seb seene Fo 46. 0 53. 8 
56. 7 (STE 7/2 eo Be = SANG hse eee 52. 6 Gu one | ee a ea 45. 0 52e2 
59. 5 OGL. | selene aes AGE OM a) ak Sales 46. 2 6320) |e ee 51.3 51.4 
49.5 ADIOS bate ee SL BE A eee 63. 0 GOR 7* [Eee £2 46.9 50. 4 
46. 4 6320) | Skee BOR 2s aes ee 63. 0 6254) 7 | See 61.7 O20 
5a. 0 GQ AR Dee es a ie Pal eS Bk Ce SSA orl Reece Ma, aay 4 See 61.5 65.8 
54. 2 LTS fae ReMi MEL Et alt hal ae ra £5, Oe te Pa Cat fe eat toe reed | [oA 48.9 
(alt ayy el PE he ne es ee wey eer a Ss one A650) “ROSE eee Ce ee ee 63. 0 
OO Die emer aek galt rot GRE ened ea cent maalll hes) S eetv Atys Oi || aes) oS ee eee eee 58. 5 
AGSO PAE ER Seat 6 = os Pe eg ee a eee ee BONS kajz Sud fae RSE. TE eee ee 52. 6 

= EEE | |e ee oe [cy Se ne | (AV DI MORN Ue, Se eee eee CO a ie (REN Senay | Pee Sa RN ee 53. 4 
a est Si i ately BN ee AGT | ee] ae ee ep 50. 8 
Ei Ae |e ee ee, (eee eee |e a ee DAY Qe (soa! eat P|. NE he ye ey eee 59.8 
Sh | SE 2 I A Dine ae Ree GOS5 3] ee capes ae ei a | a eee 61.3 
Se Sega rs Os See me ie Pos SS SR Bae Ae Se 2 GUNG 24s a eee ae eee NE oe ee JoaD 
Ee NN ee SE a Be ea RIS UI Spe he uch |e eco Ie eye | cee | 54. 2 
RO ep ie regen | Sema ren ot MES Fils EN a seca | Se a | a ep a 60. 5 
mane = Pea | AM MADR A ea ak es RAI ay Sel ng SEE Ee SCR a | Ge a | 62.8 
Ee Se, ae bea REE es (ED EE pee eT pen | (Ema P| fie US IES a SE 61.5 
pea FORE AIS A a LS a Aral Sa eae 2 a eta iy eet | | ee 52.8 
Sep FN cg eee i 6 oe Dt RES Soh ee el ee Bea Sa a | a Sy ee | 61.6 
epee 2 ee ave | ke oe EF etl se hod | ee es | ee | ee 63. 0 
me Ne eh et I Sa 8 = Si lh  S A Gk e | see | ee 60. 7 

62.7 54.5 59.6 50.2 55.6 54.0 59.1 47.5 53.5 57.3 

COLOR OF MELON. 

The background color which shows through the openings between 
the lines of netting was noted. Dark-green melons were not as ripe 
as those having light-green or yellowish backgrounds. That melons 
could not be satisfactorily picked on this basis alone, however, is 
shown by the fact that about one-third of the dark-green melons 
had index values characteristic of mature melons of good quality, 
and more than half of them had indexes above 53. Melons could 
not be rejected merely because the background was dark green. 

COLOR OF STEM BASE. 

The stem near the place of attachment to the melon in some cases 
had a greenish tinge and in others a waxy color, resembling paraffin, 
often with a yellow line marking the boundary between stem and 
fruit. 
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Judging by the refractive index, the melons with waxy stems were 
riper than those with green stem bases. In 1918 and 1919, attempts 
were made to use this distinction as a picking standard by which 
satisfactory. melons could be selected and unsatisfactory melons 
discarded. Although it failed of its purpose in this respect, seeds 
from melons with waxy stems gave a distinctly weaker starch test, 
ae they were more mature, and thus confirming the results in 
able 9. 
Even if this method gave dependable results, however, it probably 

could not be applied under field conditions. It would be impracti- 
cable for the picker to examine the melons closely enough to note 
this difference. 

COLOR OF GROUND SPOT. 

The relation between maturity, as judged by the refractive index, 
and the color of the spot on the melon where it rests upon the ground 
was determined. Melons with white or yellow ground spots were 
riper than those with greenish ground spots. There were many ex- 
ceptions, however, fully half of the green-spot melons being mature 
and some of the yellow-spot melons immature. [Furthermore, the 
method could not be used under field conditions. 

WATER LINE ON NETTING. 

A distinct crease, termed the water line, was found on top of the 
netting of some melons. This crease was indistinct or absent on the 
netting of other melons. The refractive indexes of melons classified 
on this basis were measured. 

While a correlation between maturity and the appearance of this 
crease on the netting exists, at least one-fourth of the melons with 
faint water lines were probably not suitable for market, and about 
half of those listed as medium only in this respect were of good 
quality. The appearance of the water line on the netting would 
probably not be a dependable basis for judging maturity. 1t would 
be of some value, however, to an inspector in sorting out and elimi- 
nating immature melons at the packing bench. | 

SEPARATION OF HALF-SLIP MELONS INTO GROUPS BY EXTERNAL APPEARANCE. 

The data in Table 4 show that half-slip melons form a variable 
group, containing both mature and immature fruit. Some are satis- 
factory in eating quality but others are so immature as to be entirely 
unfit for marketing. 

It seemed desirable to determine whether it would be possible to 
separate half slips into groups by the external appearance. Half- 
slip melons were taken from commercially packed crates or from the 
general field run of melons. No effort was made to select specially 
good or poor melons for this purpose, but all half shps were taken 
without sorting and all melons thus selected were used. They were 
classified into two groups, satisfactory and unsatisfactory, mainly 

on the basis of the development of the netting—whether the nettin 

was well raised and well rounded. The other characteristics note 

in Table 9 were also taken into. account. The melons were then 

marked with a blue pencil to indicate the class in which they had 

been placed. Some of them were cut at once and a decision was 
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made as to the eating quality of the flesh; others were stored in a 
refrigerator for from 10 to 12 days before being examined. The 
results showing the relation between external appearance and internal 
condition after cutting are given in Table 10. 
A fairly satisfactory separation of the half-slip melons was accom- 

plished by the appearance of the melon. Thus, out of a total of 
1,089 melons in the group classed as satisfactory by appearance, 
68 per cent were of good quality when the flesh was examined; while 
of those with unsatisfactory appearance, 26 per cent proved to have 
flesh of satisfactory flavor. 

TaBLeE 10.—Separation of half-slip melons into groups by external appearance. 

TULARE COUNTY AND TURLOCK, 1920. 

Satisfactory appearance. Unsatisfactory appearance. 

Internal quality found— Internal quality found— 
Lot No. 

Nam ber: |co irks PE erie Pe eNom ber 
exam- ; exam- : 
ined. Géaed: Question-| Not ined. Goud: Question-| Not 

able. edible. able. edible. 

Examined and ana- 
lyzed at once: 
cS Ye ees eee 25 16 8 1 15 3 6 6 
AG Peres ey a 12 12 0 0 6 0 1 5 
AV Gh ee Sie eee il 10 1 0 8 2 5 1 
2] Pees ee ee 12 6 5 1 3 0 0 3 
APB ware Sgn 42k oo 9 0 0 5 0 0 5 
BOG a ee ee 9 3 0 6 ¢ 4 0 3 
428 22S Sh 5 SSL 6 2 4 0 5 1 0 4 
229 ee 10 9 1 0 14 0 7 7 
A830 asa ee 7 i 0 0 6 0 0 6 
432 a neg ie 7 7 0 0 6 0 4 2 
ve ee a eh 11 0 9 2 15 0 7 8 
HOA. Severe eS eb | Fe iy 3 4 0 5 0 0 5 
2G TRESS oe Ea 15 9 4 2 12 0 2 10 

Rotale sso 141 | ~ 93 36 12 107 10 32 
Per cent_._--_- esses seers: 66 25.5 BED das Sears 9.3 29.9 60.7 

Examined, stored, 
and then analyzed: 
ANG ee SS ve 13 4 9 0 15 6 0 9 
AD oie een aaa 9 9 0 0 10 4 0 6 
AO Mire ie rac ye 11 7 4 0 9 0 7 2 
2h Iie Sos ee ee 14 11 3 0 6 0 2 4 
CO ee ie ares epee aS 18 18 0 0 13 4 0 9 
ADGA REE te 11 11 0 0 22 0 12 10 
2 Nex 6 RO see eee a 24 17 7 0 8 0 5 3 
OA 5 es ae 15 15 0 0 17 0 10 7 
cL C2 ahaa ey Es 14 9 5 O Jess eS Se eee eee 

‘AN 0 (24 bas = sapien ca 129 101 28 0 100 14 36 50 
Ber conti: . £)-— | ae 78.3 21.7 Ole ae eeed 14 36 50 
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TaBLE 10.—Separation of half-slip melons into groups by external appearance—Contd. 

BRAWLEY, TURLOCK, AND TULARE COUNTY, 1921. 

Satisfactory appearance. Unsatisfactory appearance. 

Lot No. Internal quality found— Internal quality found— 
Number Number 

‘ined. Questi Not | ined. Question-| Not ined. uestion- oO ined. uestion- ty) 
Good. |*able. | edible. | Good. | able. | edible. 

Examined and ana- 
lyzed at once: 

AGO (nee ee 16 10 0 6 9 tt 0 8 
478-822 eS 14 7 0 i 9 if! 4 4 
ASG-892 Sas En 16 9 0 ¥ 10 | 0 9 1 
499-9622 S225 Re 2 15 7 5 3 10 | 0 9 1 
499-504.) = ot 23 29 16 0 13 10 | 4 3 3 
HOS tO ie ae eee 23 11 7 5 22 11 5 6 
Hi LS Stes sae 17 10 0 7 28 5 9 14 
ty A Pee sae Se 16 16 0 0 22 9 0 13 
Pay 41 eet eee ee a 20 20 0 0 24 10 7 7 
1) Ee NS ae A 25 25 0 0 21 8 6 7 
3G DSS a ae oe Sea 25 23 0 2 21 ali 7 3 
Ls St eae ee 22 22 0 0 23 10 13 0 
BAQHAR es sats: Soe 2 25 | 21 0 4 20 9 11 0 
BA4=46" 2 Foe ee 23 23 0 0 11 0 fi 4 

Fos ie Vr a ae = eee 10 5 0|- 5 35 3 16 16 
LA Cori eee ee 15 0 10 OS. 2 SE 32 8 eee ee eee 
ha9-G25 5: ee 8 4 4 0 | 14 1 0 13 
564-662 2225. 2S 22 12 0 10 7 0 0 7 
DOI-s0= = = SESS 22 10 0 12 23 4 0 19 
Hil —1Gse = 21 18 2 1 12 3 5 4 
Dio aa ee 4] 19 14 8 39 10 9 20 
BSI 00 at Sa es 24 13 8 3 23 2 5 16 
EA Se ae 28 17 11 0 17 0 2 15 
595-oulie ae a eS 27 21 5 1 ae 7 6 9 
(C0 he ee 30 27 3 Ojbus-t..-|ea2. en ee ee 
606—l == 20 14 | 5 1 25 17 0 8 
SG ee es ore 45 41 3 1 43 18 1 24 
i re 18 17 | 0 1 27 18 | 5 4 
| Ppad ay Lae eee aa 32 20 10 2 13 a 5 a 
EST 8 oy a ee eee 38 31 4 3 34 9 10 15 
G12 4 fee oe 33 30 3 0 27 0 16 11 
65156222 eS 31 26 4 1 22 11 7 “ 

Beg ae 30 21 7 Qe Se |e ee | See eee 
GG2-G4 2455 se 3 37 20 0 17 5 0 0 5 
GO5-bies = Se eee 40 8 16 16 4 0 1 3 
BGS —10 = oe 39 16 9 14 6 0 1 5 
Gy ee eee 40 29 slit 0 5 1 2 2 
Gian ees ll 11 0 0 12 4 3 5 

MRotal-e=——= 948 650 141 157 655 191 184 280 
Pencent=——|S2-==2-=—- 68.6 14.9 16257 29.2 28.1 42.7 

Much can be done by the shipper to eliminate immature melons, 
by impressing upon pickers the advisability of picking only melons 
with fully developed netting, leaving those with doubtful netting for 
a later picking, and by having at the packing bench inspectors whose 
duty it is to examine the melons as they are dumped from the field 
boxes into the packing bins, eliminating those having an external 
appearance which plainly indicates immaturity and inferior quality. 

EFFECT OF STORAGE ON COMPOSITION, 

An attempt was made to estimate the extent of some of the changes 
in composition which take place during storage. Storage conditions 
comparable with those to which the melons are subjected in com- 
mercial operations were sought. In Brawley and Turlock, in 1916 
and 1917, melons were placed in iced refrigerator cars. At the same 
time a sample of six melons of the same class was taken and the 
analysis of this lot was used as a check upon the stored melons. At 
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the end of 10 days, 12 melons were removed, 6 of them being analyzed 
at once and the others allowed to stand for two days at room tempera- 
ture before analysis. The object was to represent in a measure the 
conditions to which the melons are exposed at the retail store. The 
results are shown in Table 11. 

TaBLE 11.—Effect of storage on composition of juice. 

TURLOCK, 1916. 

Soluble solids in juice. Sucrose. Total sugar. 

Stage of SEES 
Lot | imatur- ; 
No. ei At time | Refriger-| Refriger-| At time | Refriger-| Refriger-| At time | Refriger-| Refriger- 

iy: of ator, 10 | ator and of ator, 10 | ator and of ator, 10 | ator and 
storage.| days. | storage.?) storage.| days. | storage.?| storage.| days. | storage.? 

Per cent.| Per cent.| Per cent.| Per cent.| Per cent.| Per cent.| Per cent.| Per ceni.| Per cent. 
1 FR 13. 1 12. 4 12. 4 6. 22 6. 26 6. 20 9. 40 8. 88 8. 90 
2 FS ipan 1D 10. 2 5. 80 5. 81 4, 32 8. 81 8. 80 7. 27 
3 HS 12. 4 12.1 10. 7 5. 22 5. 18 4. 23 8. 67 8. 68 7. 76 
4 Im GA 10.7 9.3 1A 4. 06 2216 5. 09 7. 66 6. 44 
5 FS ipsa! 12. 6 10. 5 4. 82 6. 23 4, 34 7.97 8. 65 7. 06 
6 HS ik 11; 2 10.9 4.17 4, 24 4, 64 7. 78 7.91 7. 87 
i Im 10.5 11.2 8.3 3. 40 4. 48 1. 42 21 7.85~| 5.88 
8 FR 13.1 10. 9 11.6 6. 37 OTB: 6. 19 9. 27 8. 14 8. 23 
9 FS iBea iB Hil 12.6 6. 47 6. 58 6. 57 9. 51 9.30 9. 11 

10 HS 1305 12. 4 11. 4 7. 20 5.5 4, 48 9. 85 8. 63 8. 21 
11 Im 11.4 9.3 10. 9 4, 47 2. 08 4, 82 8.51 6. 49 1: %2 
12 FR 10; 7~ 11.4 10. 0 4. 69 5. 56 4. 25 7. 68 8. 48 7. 16 
13 FS 11.4 11.9 10. 5 2 5. 41 4. 57 8. 25 8. 31 7. 50 
14 HS 11.6 11.9 10. 5 5. 16 5. 15 4.18 8. 73 8. 53 7. 56 
15 Im S7 ers 10. 0 3: 12 4.12 2. 83 io5 8. 31 7. 04 

BRAWLEY, 1916. 

16 FS 13.5 113 Ye Yon [a eed meter 7. 32 TEST igo ee ee 9. 82 9) 433 -[. 53 eee 
17 HS 12.6 3 La a Mee eels 6. 04 Gi6G" Wess 2 8. 92 9 0. see 
18 FR 14.0 IL bas Ui (Oe ces fe a 7. 43 AL ls nk eee 9. 85 7.0) ee 
19 FS ipsa! TB 5 on Mage SS Bhai 6. 22 6399) ok ee 9. 46 9:33 0 ae 
20 HS ibaa! HONG vi]ie es 5.37 ype eee ee 8. 58 (014 | ee ee 
21 FS 13.5 12.6 12. 4 6. 98 6. 81 6. 14 9. 69 8. 80 8. 45 
22 HS 12. 6 12.6 124 5. 46 5. 87 5. 50 9. 03 9. 21 8. 53 
23 FS 18s ik 11.9 11.6 6. 52 5. 03 5. 80 | 9.17 8. 32 8. 28 
24 HS 11.9 11.9 11.6 4. 94 6. 41 5.30 |; 815 8. 48 8. 43 

| 

1 FR, field ripe; FS, full slip; HS, half slip; Im, immature. 
2 Refrigerator, 10 days, and at room temperature, 2 days. 

A sampling error is involved in these measurements and part of 
the change indicated is due to variation in the samples themselves. 
Six melons are not enough to represent the group. 

Averages are not given, as it is believed that greater accuracy is 
reached by considering each lot separately. Thus lot 1 shows no 
change in composition during the storage period. Lot 2 shows a 
decrease in composition during the two days in common storage, but 
none during refrigerator storage. An actual increase is apparent in 
lot 4 during refrigerator storage, but this difference is no doubt due 
to the sampling error. 

Comparing the sucrose values for the 10-day refrigerator storage 
lot with the check values, out of 24 determinations there were 15 
increases and 9 decreases. This indicates no change, as the small 
increases may have been due to loss of water by evaporation. 

A comparison of the sucrose values of the check samples with those 
of the samples stored in the refrigerator car and held for two days at 
room temperature shows 6 increases against 13 decreases. Taking 
into account the fact that any water loss by evaporation would cause 
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an increase because of a slight concentration of juice, these figures 
indicate that a decrease in sucrose occurred after the melons were 
removed from the refrigerator car, at the relatively high room temper- 
ature that prevailed at the time. It is believed, however, that this 
loss was not much greater than 1 per cent of sucrose. 

Further evidence on the effect of storage on composition was found. 
Two crates of half-slip melons were gathered from the field at Brawley, 
expressed to Los Angeles, and placed in cold storage at a temperature 
of 8° C. At regular intervals samples were removed and analyzed, 
counting the time of storage from the date of arrival in Los Angeles. 
No significant changes were found during 10 or 12 days, any differ- 
ences being within the sampling error. All these samples were ana- 
lyzed immediately on removal from the refrigerator. The results, 
together with those in Table 11, support the conclusion that at such 
eee the changes in composition of the constituents measured 
are slight. 

The effect of storage upon the composition of the juice of melons 
stored at Porterville and at Turlock in 1920 is shown in Table 12. 
Only full slips were used for the comparison, as they are more uniform 
in composition than other types. 

The Porterville melons were stored in an ice house at temperatures 
from 2° to 5° C. for 10 days, after which they were shipped by express 
to Turlock for analysis. Usually less than 24 hours elapsed from the 
time of removal from the refrigerator until the time of analysis. 
The Turlock melons after storage in, an ice house at from 2° to 5° C. 
for 10 days were shipped by express to Los Angeles, the transit period 
being about 48 hours. They were then held in cold storage from 
4 to 5 days and analyzed. 

During the analytical work, some of the melons were badly broken 
down; that is, the flesh became very soft and watery. In some cases 
a distinctly bad odor developed. 

TaBLE 12.—Effect of storage on composition of juice. 

Full-slip melons. 
Melons with flesh 
broken down. 

Not stored. Stored. 

- Refrac- Refrac- 
peuecuve Sucrose. tive Sucrose. tive Sucrose. 
ICE. index. index. 

Per cent. Per cent. Per cent. 
ie ae Cee Ci Li (Re ee he 7.49 Ba Si lie Se eee 
G45 Om snk se 6. 50 65516) oe ees 662/22 2gseee 
Gil 2iee se eed 6. 49 62): Shia See 67. 2 7. 00 
(Fe) Saree Seca ae 7.78 67. 2 7 L591 ea 
(Ys 2, Ree a Ae om 8, S| PREIS va 56. 0 5. 14 ATs 4: |B ee 
GS ee as Geta | Saati ee (iO ALY (al (eee 59. 2 5. 67 
GS eee, ee eae Pe 6389) | Sr 629 2ike ee 
GOR Sve A ae ee Ya a ee. ar GHG ees 
G2: Fat hs BE Se ees GO}, 9) | eee 2 es ee ee 
GS ee eee tay: Wea 4a [eee ok a Sti By (tl ees 
G5n See en Ae oe 60. 0 7. 28 NER 7 oe ee Mee 
6230 erie se Reoire| 55. 0 22 Ole By Ses ie 
152 For, Rd pi OAT Semele aeeree 97 A (at tee ST Spee ae ae 
LA is Gate Beer ge gl ae! Fe eaewepe | an eR SS | i 2 Bas Oh |e ae 
(STD aspera i Ree | Be ay Sates «| a ar Be er 8 | pS Re Si RS (tae 
Lat < Wierda tay uate (OTE Te aN Feat te Beale ae (2 Dek A dS 

Goes ore 7.02 60.5 | 6.63 59.1 6.34 
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Storage under such conditions caused a small loss in sucrose and a 
slight lowering of the refractive index (Table 12). The results in 
Table 11 indicate that these changes occurred largely while the melons 
were in transit. 

If melons are kept at temperatures similar to those found in iced 
refrigerator cars from the time of picking, the composition of the 
juice changes little. Hence, the composition of a shipment at any — 
timé is indicative of its composition at the time of picking. When 
removed from storage and held at room temperature, the composition 
of the juice is changed. somewhat. The loss in sucrose after two 
days, however, is slight. 

EFFECT OF STORAGE ON STARCH CONTENT OF SEEDS. 

The weaker starch-iodide tests on the seeds of stored melons 
(Table 5) indicated that a loss of starch occurs during storage. 
Quantitative measurements of this change are shown in Tables 6 
and 7. For example, unstored melons with a refractive index below 
50 or a sucrose content below 4 per cent generally showed a relatively 
high starch content, in every case 0.5 per cent or more and running 
as high as 1.8 per cent. Such large percentages of starch, however, 
were not found in the stored samples. Lots 406 FH and 417 EGH 
had refractive indexes of 45.9 and 40.2, associated with starch con- 
tents of 0.4 and 0.3 per cent. 

Further evidence on this point was obtained from the experiments 
in 1919 on melons with green and waxy stems (p. 17). In this case, 
each of six lots of melons was divided into three groups, one sample 
being examined at once, one stored for from 10 to 12 days im a refrig- 
erator at 11° to 16° C., and one left for 10 or 12 days at room tempera- 
ture (85° to 90° F.). All the melons examined at the time of picking 
gave a distinct test for starch. Those removed from refrigerator 
storage showed the presence of starch, although the tests were 
weaker. All of the lots that had been stored at room temperature 
gave negative tests. 

This would weigh against the use of the starch content of the seeds 
of stored melons as an indication of maturity, since the starch con- 
tent of melons after a storage period would give no indication of the 
stage of development at the time of picking, and would not be corre- 
lated satisfactorily with eating quality. 

Table 13 shows the composition of the Eden Gem and Karly Water 
melons grown at Brawley in 1916. At the time it was not possible 
to foresee that these melons would not be raised during the followimg 
seasons, so that a few were included among the samples. 
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TaBLE 13.—Composition of miscellaneous samples. 

EDEN GEM MELONS (BRAWLEY). 

23 

Gon pecific Juice. 

Sample No Date Outside ind Prtble tents gravity ee eee Birch 

‘| picked. | color.t 2 |e of cav x t 
tion it whole Solids Invert | Su- Total | seeds.? 

melon sugar. erose,. | Sugar. 

Ripe: 1916 IP uGtal| eaten ele Ch Pech YPM Fe Male BN coi tl]  Zee/er 
eh se Taner Sel Vets: 36 56 g8| 0.985| 143] 260] 7.48] 10.08] A. 
6 Tiga abe Ting 12 eve 2 33 59]. g§| °.959|. 120] 3.05] 594] 8.99] A. 
iis inal ae June 16] Y-_---- 39 64} 7] -,963|..123 | 2:74 1- 6 461° 9.20) AL 

[SSH RTT A lene se oS OR 36 56 8| .969] 12.9] 2.80] 6.63] 9.42 

Full slip: 
(Ee Sobel May 26/ SL Y__|° 39 54 Plo? 95ou > 14.9°|' Stoo ro Poder tO hee 
[UR 2 Dieegagion tom do ele) ) roe 29 Of og O14 ru 10th ly 8 OS) SRQONlt reales 
Ses May 29| SI. Y_.| 40 53 7 O46. 13 Car 219" 6: Bt ty eon ren 
Ce) OS osteoma don Sey ep ag 50 @ |, 958) 9 14 bo 4 6.8 Pose ee 
SaOM tu. 3 May 30 | Y-_---- 45 48 7 |... 9251 )214.0 | 2.978 | 7 BA TO sone 
Aa Tune. 02 Wee 43 49 8). 939% 7) 13. 2|'* Beal. GAGs) Western mame 
Jer hod I ee doles SLY.__| 50 43 71, £5941 | e719; Ech < Shah 5 ORR eon ranm 
ape cae une Ss use Yo a4 52 71 49389 1 {13.927 8°00. 780°) 10/0 1oae 
Rae ee le: 3 oe Sibi 2 dg 46 8] 1932] -"-12.9 |" <gh8a | sent vet aon 
coy Seen dantie. lao 43 51 6 951 |. 1352 | -"Shl7 | Gale) Or samneAS 
0 FE ae ia mie e1t) Viens 39 53 8 | 9954 | 1280: gh bg semen Benes P. 
(0Fe = tune 16.) SY.) -,42 49 9 | 45967 | co lied | 2:86 weedy Ceo t 

Doane eee a See 44| 48| 8 | -.948| 18.0| 8.17] 6.14) 9.81 
Half slip: | | 
iota ae May 26|Lt.G_| 53 39 g| .922 9-8 H3/53 | 3.271 6:80] PB. 
poe ee May 29] Lt.G 48 44 g{ -936:|) (dge9.| . s.tatevenes |e.-oo alee 
21 ae eS May 30| SI. Y__! 46 44 10p > 944 | 14, Be Bae o4a ovate 
Ape | rine: 22st. G 48 44 Bi 5, O14 | PR: Bel * sites 5-44 Oman 
G7, eae June 5| Lt.G Bl 40 9| 928 96| 404) 2°75| Se oute 
Ggeeer.- June "7 |Lt. G-}~~88 49 8] .943 | 12.41. .3.04:1 5° 563) i 8. Cy ee: 
‘Ge eee June 12|S1.Y_| 45 47 S|. 945, p12. 217 3.87 Wee Oel” § ORL, 
1912) i) June. 16.| Tt. G_| 49 43 8} .927) 11.7] 3.50] 5.10) 8.60] LL. 

SUR GU epee ela] ac 49| 44 8 | 932 | 12.1] 8.45 | 5.28 | 8.68 

Green 
Cc eso May 26| G_---- 50 31 19] .938 6:7 | “3¢98r1- .0.00))) “3.98 er. 
Geese Jane 7) G3. 63 28 9/384 936 | 11.2 | 40) 4:17) | Sianeli 
gee ako Tune 12} G____- 53 37 10| .949 8.2'|) 410 /NeT. 75) OS pase ea 
Cp Renae June 16| G__-_- 57 34 9} .938 9,9 | --3) 92) 983977) (oe 7-69enle. 

Gains eS eae 56| 82 | 12 | 940| 9.0) 4.08] 2.42 | 6.45 

EARLY WATER MELONS (BRAWLEY). 

! 

Ripe % 
ale aes May 26] Y----- 36 54 10/|°" 0/9621" = 125 | 25a Ie eee 8.76 | A. 
ies May 29| Y_-_--- 47 44 9.| °° .937'|. 14. 0-1) 2560" 2 744ah) 10, OfgteAS 
cle ee May 30| Y__--- 46 45 9| .998| 124] 239] 617] 8656] <A. 
Sad ak ice Warner 24 Yo = 2. 43 49 8] roar 1% 18.5 1" Q0e7 | 86. S8th °O. abamene 
ee Sunbess| Yio. 39 51 10 947 | %219.4 | 2. 88/).46/37i) © 9.25 ,imAc 
BG fer wach. dane ie7 | Y___- 4] 51 8 936 |. 12°8| 3.001" 6 sli" Gratien 
Sil oe e Sto en 45 46 9| .926| 125] 245| 665) 9.10| A. 
hye <a June 15 | Y__--- 45 47 | [93R.| & 13.1] 2 45°18 oo" > Opaa ae 

ABEL AP OS] pone Se. eee 43 48 | 9 -937 12.9 2.62 6.67 9.29 

lip: 
ces oe May 26|SI.Y--| 41 48 9 | 947 1° 14°05] 2-90 1» 7.38 |) 10,25 AR 
7 ee eae dose Gale 43 45 VOsls 2919 Wait Siro sakinh  Cenditl) Oseae 
he ae May 29| SI. Y--| 48 44 8] ..933)|°- 140-1 2.94 |, Zge} 10.18 (eae 
fe ee share | doe ("G.-Y = ele 50 42 g| .899| 135] 3.01| 6.90] 9.91] T. 
ec May 30/SI.Y--| 47 45 81. gad | 01303-15288 (16088) 0) Sia eme 
Tie Ww Sune. .2 | Lt. Y-|. 48 44 Slo GOS) 13. Wc BTS G20 hee OL ame nae 
eee 2 |-t Trae cs GEES 155 35 10.|" ? S904'|° 13. B |° 319°] “ere0 | 9. 70°) ae 
RTs Wea fune’. 6 Neen 46 46 8}. 1919) 18-6)+ $2.85)! 7. 16:het 0200) joa 
peer aaa Game Gey!) 2945 7 g.[' 2910 |. “13.6 | 3571 670M 10 27h ee 
BG bare te Tune» 75| G-vo_.le 4a) 47 g|..993]. 127] 280} 620) 9.007 
ies aes June 12|G.Y...| . 52 39 9 9241! 13.0| 2.45| 690| 9.35] D. 
fuSeor? Tene 15 SL Yet Sel | ae Oe Agta ab) BRB (ern) 5. Teas 

Average_-|----------|-------- 48/ 44| ‘9} .922| 18.8] 2.96] 6.74) 9.70 

1Y, yellow; G, green; Sl, slightly; Lt, light. 

2 A,absent; D,d oubtful; T, trace; P, present; L, large quantity. 
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TABLE 13.—Composition of miscellaneous samples—Continued. 

EARLY WATER MELONS (BRAWLEY)—Continued. 

. Juice. 

Edible| “02- : Starch 

compleNo, | PBs Outside! nina, por | Ss i 
: : tion. ity Solids Invert | Su- Total | seeds. 

: "| sugar. | crose. | sugar. 

Half slip: 1916 P. ct. | P. ct. | P. ct. P.c. | P.cd. | Pc. | Pct ° 
Wee ce | May 261 Aes a 27 10" fis) 5904 93 SP a eee eee eee P. 
202 ae May 29| Li.G- 55 35 10 13. 8 Sook 7.09 | 10.36) P. 
oe ies eee June GeGe 58 33 9 13.3 3. 56 6. 02 9.5871" 2: 
AG 3227 eee tune -5 |-GayY = 50 42 8 14.0 3. 55 6. 36 9.91 | A. 
1 ae ee es June 7| Lt.G_ 48 43 9 12.6 3. 04 6. 01 9.05 | P. 
Silene June 12.} Lt.G_ 54 37 9 12.0 3. 05 5. 60 8.65 | P. 
il] Eee June 15} Lt.G_ 56 35 9 12.0 2. 93 5. 63 “stat fl [ese 

Amomive 24 te 8 ee 55 36 9 12.9 | 3.23 | 6.12 | 9.35 

Green 
eta Fre May 26:) Ga 70 18 12 10. 1 4. 56 is 5989 qe 
thane Sett Sine) diac 65 25 10 9.3 4.19 2. 50 6.69 | L. 
BRS ee June 12 Ge 53 38 9 10. 8 3. 50 4,17 T3670. a0e 
1003 ees June 13 ate - 52 39 9 a 3. 26 5. 07 Sc ee 

1B eS June. 1:|-4G=- 60 31 9 10.8 3. 76 3. $9 145 oe 

AWerave ses ose | ee oe 60 30 10 10.5 3.85 3.41 7.26 

TaBLE 14.—Composition of Honeydew melons. 

Juice. 

Con- Edi- 
tents Starch 5 Date Date | Qual-|,-. ble : 

See AS picked. | analyzed.) ity.1 ey pt ge Solids Invert} Su- /Total| frac- noe 
On. | ity. /POUCS: | sugar. | crose. lsugar.| tive 

| index 

Not stored: Perneiber 1 er | er Per Per eer 
Brawley— 1916 cent. | cent. |.cent. | cent. | cent. | cent. | cent. 

‘IY (5 Fines ena June -26:)-2-2 = eons 28 68 4} 12.35 3.415 6.341, 9.89 | ce None 
Turlock— 

2,8 Bt i aes IAT AG tt oe ee See 33 63 4 | 13.86 4. 08 6.45 10: Sa eee Slight 
trace. 

1920 . 
APA Oe Jaige 300s Sibel eee ee Paneer |e ewe mart 12549 dhe aT , (Dees 62.0 
436.5 AR OA 1 See ee Sets |e Fae bi Siac oe et gL se Fy ps emt A 2 2 JI eee oe 62. 4 
443 AA =| CAGE 64] een as Stole oa le ee eg by < Sear ie Reine: 61.9 
2 Ye a Pe ae aes (res | ee a aS Se ee ees ee g IDF fin) = ove aS: i fratiesd = 61.0 
AAO Ses pee dose) Seep S2= 8)? abe ee eee 92 BO fhe: et oN 62504) 59. 7 
Yea B eee: Bea 6 CoyeeseenN [Sen Uae SS 2 a I [2 eS AZAOS || 2 kere e iy Se 60. 7 
“Ts Doh pea Pets dol) ieee ae Q PA oe Aare 10208 15% se. 3. Oo fo et 52. 2 
G1) aes) emt 6 | emer ion Seen ec OTR Se! (eens | Paseo Ma Te ULL EM ES) ee 5.10 (see 52. 2 
EL RS fae do.-2 4] ae EJ al MRR | us coc et Tn es ie ees Ey eee 58. 9 
Ty Soria a doe oe = Ce | eas B73 re ae teodsire a 60. 9 
AAS AS eee | OE? Lae a ae ee SiBe a (Sa ee ea EO ee Dla. 5 ee 5: 34 [ee 2 62.1 
444 D_ do = See Oynse ct CRS eo Ss NG A822) ~ He. 9) ee 53.8 
PET, 0 Sa ee 10.4 eee Pio ey Pade Saree) BE ee 1 ae eee BSB Slee 64. 4 
Ce i 7 Sie (ii fo. ee ee Be ieee pera eens. EN @ oueeree 7.00422. 68. 4 
CO) ey, ies, Ra RS EME > roe (eee {Esa | Rie ay eee oe oe 40. 4 
445 B_____|__- dons | eee el gece | SS Sy aes A iy DRC 032|_.___ 35.0 
Tp 6 eae eS de: i. jee it We, (ee (PS eee 7} By Oe fie ABP, SE | 33. 0 

1S, satisfactory; Q, questionable; Im, immature; A, abnormal. 
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TABLE 14.—Composition of Honeydew melons—Continued. 

Juice. 

Edi- | “00" 
tents Starch 

Sample No. Stee eR a Rind. was) of Re- in 
y 200 hate oe caV- | solids Invert} Su- |Total| frac- | seeds. 

"| ity. ‘| sugar. | crose. |sugar.| tive 
index. 

Per \ her ber i Per Per Per Per Per 
Stored melons: 1916 1916 cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. 

O42). Cs ores Aug: 15)\Aug: 23) Ses]. 21 74 illsesbu leas LOsls- 162 59a G9s pace None. 

1920 1920 
447 A_ ATI EA acGe |e Adi pe AGE le Semen eee ce. mee Aaa AGAR | versie P3365 |pcaees 70. 7 
447 B_ BerGO: 138. [aes doz Sea te uit pc de hal [Se Se AAD ee CR 2) ae oe 69. 3 
447 C_ PX (a een eee dole Bae ols Pe le a Sale ee 1240 |p aes (POH (al eae 60. 7 
BAT Pope > GQ ee do____- eae es ols | eee ge al bere ea ((at eae rl 
447 B_ apes (0) an Pe dow =2 Sl RS Ae aM es fe ae ASS Seems Sr OO ieee 65. 0 
448 A ____ SR: ae don: Seer Ea | Peer Ty Zei cA i gy ie BOA a se 55. 6 
AAR Bs Ee dow tind dows Dd OR Ba gl en Soha ie aa bt Ox OS) is at ee HIOGaeee ce 47.1 
448 C___ dg sas do = SF gees) Se | eS ee ee 1 Ui Oe i At Ree ae i 6 See 58. 5 
448 D___ dow. sie. doe Seah eS a a | Sa Ty G25| pea OF 80). |2o3b Ly pl 
448 E Gos eer Se does: See eee: 5 eee 1SPaG ee bpp as Sat 65. 6 
AAS Ba seles3 dose = 2|22- does SSE Ps ie || aoe | eee 1353852 ee cs Gr OZ: aes ee 64. 6 
449 A___ 2G (opet Suen doves Saat | [Rees OVE kee i a a ac rl need So el 57.0 
AAG Bes sole Goes Nias dows lire ie PAE RES EE feo AE QAING YL: trop Stee pee 32 
AMY Ga De | Wis dos sea Goes: uf 1 ge | SRN | eae seen get Be 8-34; 25.) |S leo ae 
449° Dt zs eee doaa he SS | pe TOL 5 | eae ASQ ae =e Syd Be 
449 E PAO s/t 42 dona (O) ears pee et Se ES ey ES 1OI97%; |_ 232 22 ee 54. 8 
A4G Hee Se Ee ross sts doe LT] a 8420 | ee BOL |} hat Raa 40. 0 

2 Same lot as Sample 269. ha: 

PRACTICAL APPLICATION OF RESULTS. 

Part of the work done in 1921 dealt with the practical application to 
field conditions of tests already developed. Some difficulties were 
encountered. Such difficulties, however, may be overcome by giving 
individual attention to each field of melons. 

The fact that the outside appearance of melons does not always 
correlate to the same degree with the condition inside can not be 
denied. Final judgment as to the degree of maturity of melons 
in any field should be made only after the field has been thoroughly 
sampled and the samples cut and tested; nor should the sampling be - 
stopped after the pickers are turned into the patch. Every intelli- 
gent field overseer realizes that at the first picking the standard set 
must be very closely adhered to if the picking of many green melons 
is to be avoided. Indeed, as far as maturity is concerned, it would 
seem best to permit a few melons to become field ripe before the regu- 
lar picking crews start picking. In this way the quantity of well- 
netted melons found will be much greater than when these melons 
are picked as soon as the netting appears and the pickers will not 
have to overstep the standard in order to secure a satisfactory num- 
ber. No matter how closely the standard of picking is set, the line 
is usually overstepped if there are but few standard melons. In- 
variably poor saepHon results unless there are a few field-ripe 
melons to be seen. 

Under present conditions of growing and picking cantaloupes in 
California, a perfect pack is out of the question. Improvement, 
however, is possible by exercising intelligent control of the pickers 
and making a more rigid inspection at the packing sheds. In too 
many cases the final selection at the packing shedis left to the packers, 
and there is no one whose sole duty it is to sort out the obviously 
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green fruit. Packers are more interested in the size and shape of 
melons than in their maturity. 

The need for greater care in selecting sufficiently ripe melons for 
shipment is shown by the fact that in an examination of 22 crates of 
melons commerciaily packed and ready for shipment during the 1921 
season, only two contained 80 per cent of satisfactory melons. Of 
these two, one contained 18 per cent of melons too green for ship- 
ment. Four crates contained less than 33 per cent of satisfactory 
melons, and seven contained over 33 per cent of melons unfit for 
shipment. The average percentage of satisfactory melons was 
60, that of doubtful melons 15, and that of green melons 25. These 
crates were in no way specially selected. They were average, every- 
day shipments from all the districts of the State. 

SUMMARY. 

The soluble solids content, the refractive index, and the sucrose 
content of the juice of cantaloupes increase and the percentage of 
starch in the seeds decreases as the melons ripen. 

The juice of melons which are mature when picked has a specific 
gravity of at least 1.040, equivalent to 10 per cent solids, a refractive 
index of at least 55 on the immersion refractometer, and a sucrose 
content not less than 4.5 per cent. The seeds of such melons contain 
less than 0.5 per cent of starch. 

Melons gain in flavor, but not in sweetness, after being picked. On 
storage at low temperatures, such as are found in iced cars, the 
melons changé but little, so that their composition during and imme- 
diately after storage indicates their condition when picked. After 
softening, if kept at ordinary temperatures there is a slight loss in 
sucrose. After picking and storage, there is a loss of starch in the 
seeds. 
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