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Studies on the Thickening Growth of Melon Fruits.
I. On the Honey Dew and New Melon.

By Tadao Masupa and Kiyoshi HavasmHr

The thickness of wall and the quality of flesh of melon fruits is the most impor-
tant things to determine the market price.

The author thought that it is a fundamental knowledge to make clear the relati-
on between cell division and cell enlargement in the wall of melon fruits to increase
the thickness of wall and to improve the quality of flesh in cultivation.

Studies on the thickening growth of fruit, many investigators reported - tomatoes
(HoucHTALING, 1935; Hurcuins, 1935; Mac ArteEER and BUTLER, 1938), cucurbits
(SinwoT, 1939; SmnoT and Frawximv, 1943 ;) apples (TeTiey, 1929; SmrtH, 1940
Turey and YouNg, 1942 ; SwmitH, 1950), peaches (ADDOMS, NIGHTINGALE and BLAKE,
1930 ; Racraxp, 1934) pears (Tovama and Havasmr, 1942, 1957), cushaw, egg-plant
and pepper (Kavo, Funmura, HirosE and Tsuxkamoro, 1957) and others.

This experiment was carried out to observe the growth of melon fruit in the
Faculty of Agriculture Okayama University in 1958.

The methods for observing on melon fruits, two varieties Honey Dew (Cucumis
melo L. var. nodorous NAUDIN) and New melon (Cucumis melo L. var. Makuwa
MaxiNo) were used.

Experimental method. Most fruits were sampled from which were bore in the
first node of lateral that comes out from the 20th node of main stem in Honey
Dew. But in New Melon, fruits were sampled from the first-node of sub-lateral that
comes out from the 10th to 13th node of lateral.

Five fruits were sampled in each observation. All materials were fixed in form-
alin-acetic-alcohol, and hand sectioned. '

All measurements of cell size were carried out under the microscope.

For each determination, 20 cells were selected at random in the field of projec-
tion, and in their measurements, care being taken to focus up and down until each
cell in turn appeared in its maximum cross-section. Very much enlarged, very small
or abnormally elongated cells, which occasionally appeared in the field, were exclu-
ded from the measurement. ‘

To obtain the growth curve of the fruits, measurement of the length of the two
major dimentions of the developing fruits was made by use of vernier calliper. And
each measurement of the thickness of wall was carried out under the microscope
until the sixth after anthesis. '

For measuring the cell size of the middle wall, the middle of each wvascular
bundle were observed. To estimate the relation between cell division and cell enlar-
gement, the theory of HuxLey and TEISSIER was used.
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Results. From Fig. 1. it can be seen that the growth of Honey Dew ovary is slow

to about four days after anthesis. But during from four to ten days after anthesis,
the growth curve turns very rapid and the curve of both longitudinal and transverse
diameter are almost climbing upward as a straight lines.

From Fig. 2. it can be noted that the growth curve of New Melon ovary starts
upward immediately after anthesis and the curve are not so rapid compared with
Honey Dew.

The growth curve of the wall and cell of Honey Dew and New Melon are shown
in Fig. 3. and Fig. 4, It shows that the growth curve of Honey Dew are very rapid
compared with New Melon and Honey Dew surpasses New Melon in the thickness
of wall.

However, the cell diameter of New Melon are larger than Honey Dew for seve-
ral days after anthesis, but in later Honey Dew surpasses New Melon.

Relative growth of cell diameter to ovary diameter in Honey Dew and New
Melon are shown in Fig. 5. and Fig. 6. We can estimate from this figure that the
cell division finished in about five days in Honey Dew and three to four days in New
Melon after anthesis, therefore their division do not occure after inflexion point.
From above reasons we can determine why the New Melon has thin wall compared
with Honey Dew.

BEZOXEFETIHFEE, SFETIE =+ (Houghtaling, 1935: Hutchins, 1935; Mac
Arther and Butler, 1938), M#E (Smwnor, 1939 : SiNnnoT and FrRaNkLIN, 1943), ZEE
(TeTLEY, 1929 : SMmrTH, 1940 : MAac ARTHER and WETMORE, 1941 : Tukey and YoUNG,
1942 : SmrtH, 1950), &k (Appoms, NIGHTINGALE and Brake, 1930 : RacLanp, 1934),
#Hk (Tukey and Young, 1939), v=> (Ford, 1942) LOWEHE L, HVETRE!

GEW - #k 1953,) 957), BK, Fi, BEET OFE - BN - [LH - ) OFEFHEEINLTE
3. EF (QSH - SR 1953) &4 2 m @ Earls Favourite, Honey Dew, Emerald Gem
D3 REERANC, REOEFTREFHEELHREL 2.

HEHZ, 2 v v RBEORKBFLEWTEATMAMOAZLBAPEO X5 RRETIT DN TE
BENEABNCTRC L, BNaREORRFAET 2 b CREEL ZERMBETHS &%
27D T, »iS o — (Cucumis melo L. var. inodorous Naudin) & = _ — * u > (Cucumis
melo L. var. Makuwa Makino) © 2 FHEY BnwTiToRbOTH 5.

I. REMHERUC AR

HHARBEO 37 o - FHFELATRZCEWCERLZEEK L VEEL 2 O THERSEN
Of. HEAIZAERZE, kiR 4H16H, BHEIX5 A9 HTHAEIKCADRDO ST XD
EHFOBH—RIOERAR. FE, BREFOFREFHIEMIEOR.

BECER L ERHrEEL LT HThokd’, EIARHHEPEbNEWERKIZ, 19
~RHOIOLER L. REFEEEOS6 A0 HARO IO Hka R FEAR. BEFER
BEERIZ HX DBAER 0 BZIR2ER &, ZNUBRR4BEREEL, BROMASTRT 5H
164 30 B HiCHRR 4307,

AE 1TEOREHESET, HRARDIEFHCEE L 2bOERAX.
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AR (ER) LHEOEREET Huxiey & TrissiEr OHX4&EOHERBICEOR.

Y v 2B, vy ¥ HBEOKEE2LT5E y=bx* TKRIN, logy=Y logx=X £33,
Y=B+aX &hOT, JEFRKTESRL LS. BL a<l OFEIZ, ¥ OFInk y OEm
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LT, a>1 OoFA &AL (MRS TEDRWYTHS.

EEBHORBEFHEHEL, TNENT2MEORE P MM L TEARETE4ORER
DTEMREREINLE, RAMEOSEMEHEENES.

.2 B & R

NERF L - BEOMEROXRTRET R4 HAEERRVEFTETRIAVWSE, 4HHERBES

B b EECEE LML, BARBEREAE —
EMFETS. WRORT LEROREEAKRA 190l S
CI5ABERTSS. igg_ Longitudinal diameter ,"’\'/‘\ﬂ/
BROEALCREQEN, MEOMAERE 1] Y
OREROXRF A—ERERT. PRATCE g 1304
0B EREHEA B EEREEAERAERD ¢ 150]
BT EWBHEREWD, TRBIeR B L EHCE g 100 - /
REBLT, ZOMBRERNTSS. Bl /
BEORR L EAOHN AR L RS SBER4 5 704 ¢
H i1 y=24. 782975 Z LBl gy =1. 0501 vos = B Transverse diameter
CEHXTHbbEfL, BiER4HE BZRa] 404
TapfEd 0.225 &L/ nwhb, MG H 33
EIAThIL, BEEG BUEBE a>1 &ADTH 10+
53D bivF, RADCEXIZMEOEXL U5 46 B loib 1216182024 2560
DTV TE % ¢ &R e - Days after anthesis

FEROR & SRR 4 B E = 6 § HoBR Fig. 1. Growth curve of Honey Dew.
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Fig. 2. Growth curve of New Melon. FETEI R v O 3 EY F
Table 1. Thickening Growth of the Honey Dew Fruits.
Do sfer | Longiudinal | Tromverse | Thickues of S| g (ge | O dismeter
—2 11.34 8.82 1.87 579 39.53
0 14.66 9.24 1.89 648 - 42.00
2 18.60 12.06 2.14 1,439 42.82
4 33.33 18.91 3.92 6,360 48.56
6 66. 27 35.40 7.47 42,280 69.08
8 87.88 51.28 10.70 112,020 90.26
10 118.22 68.23 14.52 277,720 123.17
12 136.30 89.75 18.20 544, 460  167.53
14 140. 03 95.50 20.70 . 658, 000 169. 02
16 161.26 109. 60 22.30 881,170 137.42
18 155.60 118.23 26.23 913,300 234.26
20 162.60 120.00 24.83 1012, 000 252.13
24 157.60 126.17 28.66 1108,000 272.62
28 169.80 136.13 29.66 1293, 000 219.13
60 183.00 145.00 37.10 1590, 000 331.82

* Flwering day
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Table 2. Thickening growth of the New Melon Fruits.

Thickness of the wall mm.
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New Melon

Fig. 3.
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Days after anthesis
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Growth curve of the wall of Honey
Dew and New Melon.

Days after Longitudinal Transverse _ Thickness of the Weight (gr.) Cell diameter
anthesis diameter (mm.) | diameter (mm.) | wall (mm.) S ()
0 * 12.78 8.12 1.38 521 42.17
1 15.60 9.23 1.59 796 44.71
2 19.62 11,97 1.93 1,903 47.48
3 25.53 15.41 2.34 3,219 51.46
4 30.26 19.30 2.92 6,752 58.37
5 35.23 . 23.56 3.98 11,081 68.33
&6 39.95 29.32 4.25 17,100 76.93
7 44.44 33.58 6.08 26,171 92.01
9 50.11 37.97 7.71 41,069 ’ 101.43
11 58.18 50.15 S.04 71,731 126.82
14 69.55 67.38 10.22. 164,810 - 157.07
19 78.38 78.38 12.60 260,400 206.18

* Floweriug day
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