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Effects of Application of Cattle Compost on the Yield, Quality and the Soil Property
in Melon (Cucumis melo L.) Cultivation
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Table 1. Duration of sunshine and soil temperature during growing period

Cropping Vegetative . Fruit . Fruit . .

growth period growth period maturing period

season (before (15days after (after fruit set)

pollination) pollination)

Autumn Total (h) 78.5 117.7 226.3
Avg. (h/day) 3.9 5.6 6.1
*Duration of Spring Total (h) 144.8 773 271.4
sunshine Avg. (h/day) 44 3.9 55
Summer Total (h) 156.1 121.3 169.7
Avg. (h/day) 7.1 5.5 3.9
Autumn Avg. (C/day) 29.5 27.5 24.7
(Max, Min) (C) (31.6, 27.8) (29.4, 26.4) (27.9, 23.3)
Air Spring Avg. (C/day) 1202 19.0 20.4
temperature (Max, Min) () (23.5, 17.5) (21.5, 15.2) (23.1, 17.2)
Summer Avg.(C/day) 24.0 24.4 25.7
(Max, Min) (C) (25.8, 22.4) (27.6, 21.7) (28.8, 22.3)
Autumn Avg. (C/day) 27.6 26.1 22.9
(Max, Min) (C) (29.4, 25.7) (30.3, 23.6) (26.9, 20.8)
Soil Spring Avg. (C/day) 17.6 16.9 18.1
temperature (Max, Min) (C) (21.8, 14.3) (19.4, 13.1) (21.6, 14.0)
Summer Avg.(C/day) 22.4 22.8 23.9
(Max, Min) (T) (25.7, 20.1) (26.5, 19.9) (26.8, 20.2)

*The data were taken from Kagoshima weather bureau.

Growing stages were classified according to Kagohashi et al. (1978).
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Fig. 1. Changes in soil ammonium nitrogen for different compost levels.
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Fig. 2. Changes in soil nitrate nitrogen for different compost levels.
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Fig. 3. Changes in soil mineralized nitrogen for different compost levels.
@® : Compost, X : Half, []: Chemical
7o WA BRI Lo TRE - 7 EFORERIIMO 2K LY b pHATAS LW

Fig. 4 1213 pH OHERZ /R L 72 {LEKTIE3 HEIMH RS 7z, ALK D pH OZEBIRILIET
fEE b1, AT CIC pH SHifR X T B2t D, 6.4~8.0, HIETI26.6~84, # L TEMEICBVTIE



FEBEOEAN A 0 DL, &, WHEEHEELOBCFIMEIIRIZTEH 5

58~76THho7z. HEX D pH EHIRIILFX &

DbH/NE L, FNEN6.9~T5, 6.6~T76, 6.6~7.1
Thol:.

Fig. 5 ICEEO Ak &E8OHEBZ R L2, £
Bk EBISENEEK & etk o mAMER T
BL, E27HE (REEKE) CRIEZRLZ.
Z 0%, {LFRTIEHBEKGEE/HM L RET
L7z LT, HEFEEX S X OHIEX K
SOEIHB L. HIFEAGERIZLHERHICH S
EFROER DS, FEX, #EXOIETH 7.

BEOTBEFEREGED ) bBHMER L 2RE
BICL2EBEEEY Fig 6 ICR L7z, HIEHORE
WEE, SREFRE D IHEERYS M@ L T

b4 <, WIRtEXB L OLEXIMECHER L.
#BEFH (6 H5H) OBHEELHEXLSC,
fEFEX EDEIZHIEBREDENR HN7zhs, I
MR (THS8H) b EeZ20EIFIILALED
bl kol WEEEX LMFRDOEZIZEA
EHED o T2,

Table 2 ICEAED T AR & TEESLBRE LR
L7:. EFEFHO=MEEIAREEELRL LD
12, REXIZELEVHED LN, LK
IEX DA B & RO 0 HEEHE <, ERO
HOLEEMEN o7z, FORR, BHHEEMES
FFLLBRRIC D EARD BNz, FREDEIZIL
BEICIZIZEALRO NG ko,

Autumn cropping Spring cropping Summer cropping
9 7r 9 r 9 r
8 | 8 | 8 r
=7 I~ 7 | 7
6 6 } 6 F
5 1 L ] 5 1 1 " 45 1 1 1 1 1
Sep. Oct. Nov. Dec.Dec. Jan. Feb. Mar. Apr.Mar. Apr. May. Jun. Jul. Aug.

Month

Fig. 4. Changes in soil pH for different compost levels.
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Fig. 5. Changes in soil moisture for different compost levels.
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Table 2. Three-phase distribution of the soils with different compost levels (Summer cropping)

Solid phase (%)

Liquid phase (%)

Gas phase (%) Soil porosity (%)

Before planting

Compost® 35.4 13.9

Half** 35.6 11.6

Chemical*** 35.6 13.5
Midterm of growth

Compost 30.7 28.6

Half 32.9 24.9

Chemical 35.0 28.2
Harvesting time

Compost 33.9 15.3

Half 33.8 17.2

Chemical 34.9 18.6

50.7 64.6
52.6 64.2
50.9 64.4
40.7 69.3
42.2 67.1
36.8 65.0
50.8 66.1
49.0 66.2
46.5 65.1

*Compost means 100% cattle compost application.

**Half means 50% cattle compost and 50% chemical fertilizer application.

***Chemical means 100% chemical fertilizer application.
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Table 3. Plant growth and the yield of melon for different compost levels

Fresh weight of Total Leaf area Fresh weight Fruit weight
leaves and stem leaf area per a leaf of fruit per top weight*”
(g) (cif) (ci/leaf) (g)
Autumn cropping
Compost 649.5+86.8 11066.8+1395.4 503.8+69.42* 1611.0+169.6 0.71
Half 660.3+66.4 11078.0£1176.3 496.0+60.7a 1582.4+205.0 0.70
Chemical 695.2+94.0 12725.1+1183.9 538.9+59.0b 1564.9+ 99.1 0.69
Spring cropping
Compost 562.4£56.7 8043.3+526.0 329.94+20.7 1150.0£67.2 0.67
Half 601.4£75.1 7863.2£956.3 315.1+42.6 1105.6£87.5 0.65
Chemical 644.7+£44.7 8456.8439.0 336.8£29.5 1159.3+37.9 0.64
Summer cropping
Compost 861.2* 81.3 9441.1+ 664.2a 487.7+68.3 1510.1+160.6 0.64
Half 893.71£124.2 9930.8+ 733.0ab 469.1+33.3 1480.0+ 59.1 0.62
Chemical 1017.5+ 87.9 11370.1+1582.5b 526.4+70.8 1643.5+175.9 0.62

*Different letters indicate significant differences at the 5% level by L.S.D.

**Fresh weight of leaves, stem and fruit.

Table 4. Quality of melon fruits for different compost levels

Brix Sugar component of the fruit Vitamin C
Sucrose Glucose Fructose
(Brix) (%) (%) (%) (mg/100ml)
Autumn cropping
Compost 14.8%0.9 6.71+2.1 1.9+0.5 1.9+0.5 5.4+3.9
Half 15.0+0.8 6.4+2.0 1.7+0.4 1.8+04 34+35
Chemical 14.7+£1.2 6.9+2.2 1.9£0.5 2.0%0.5 3.1%£3.9
Spring cropping
Compost 14.8+0.7b* 6.0%£0.7 1.5%£0.3 1.4%+0.3 49+3.1b
Half 13.6£0.6ab 5.8+1.0 1.5%0.1 1.4£0.1 1.1+1.8a
Chemical 13.2%1.2a 5.0£1.0 1.6+0.2 1.56+0.2 0.7%£1.1a
Summer cropping
Compost 14.0+0.4 8.1%1.6 1.8£0.3a 1.5£0.2a 6.211.2b
Half 13.9£0.7 10.1£1.7 2.2+0.3b 2.1£0.2b 0.4%0.8a
Chemical 14.5%0.6 10.7+1.5 2.3%£0.3b 2.0%+0.3b 29+29a

*Different letters indicate significant differences at the 5% level by L.S.D.
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RIC—HH7) OBEBILEZFEND S 32—V 3
v &4ro 7z (Fig 11). ZHIMMEFX & HEREX C6
MAKREC R o7z ALFRTEIEMER? AT
BI-FOBICKE BRI L, #hEoERLE
BEHIZEAD L0 LT, HEXTIE—H %7

D DERICEFREVEKEL T 5D DDFDRE
BRMTHY, EFDYHUBRETH —EDOBEIRE
LTwi. 5, £FRFO—H4-) 0ERLE
FEIIHEALKX 00.137mg/100g/day 122F L, {LERX T
130.100mg/100g/day THEREIX D HEHE L BAMLEK %
ERB L) h o7,

—F, EREOEELETOEREBERREED,
LR CIEHERK & i L T HEFoZ R0 ERIL
MR, 208 S o7, FoEELET L
XD BEONT-EBLTTRRE 2 IR ARERR L LK
T5&, {LFIXTI298.6%, HEAEXI1364.6% 244
L7z, ERALERE 2 RDT kLK I~
BEDF NS, HERROERILAE  #ET L

Table 5. Characteristics parameters of
N-mineralization model of compost
and chemical fertilizer

Treatment  Type N, C k E AIC

impl

Compost P 5147 730 00115 4530 183
type

Chemical S™Ple 2350 783 00495 4040 214
type

No: N-mineralization potential (mg/100g dried soil)

C: Intercept of Y axis (mg/100g air dried soil), corre-
sponding to initial level of nitrogen obtained from cal-
culation.

k: Mineralization rate constant (day™)

E: Apparent activation energy (cal mol”)
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Fig. 9. N-mineralized curve optimized by transformation of time axis,
showing that all plots are nearly traced on the estimated curve at 25C.
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Fig. 11. Simulation of N-mineralization per day in the soil.
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AR RERh A, MR oK, +3E pH OREMN
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HERE D REA R 12DV T, A RERL L 7o Rk s
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BAEBESY 2L A0V OEFTHIIE - TEE
T2 L, LER TIEREARICRERILED80%
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KTl EEN1222mg/100g, RERKE L L O
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Summary

Effects of cattle compost (CC) on soil property, plant growth, yield and fruit quality were analyzed and compared
with those of chemical fertilizer (CF) in the cultivation of greenhouse melons. Our results confirmed that the
mineralization of nitrogen (N) in CC was slower than in CF. Approximately 60% of total N was mineralized in CC dur-
ing the growing season. Although more vigorous growth of the top parts of plants in CF plots was observed, the yield in
fruit weight was the same for CF and CC. Moreover, the quality of fruits judged by Brix, freshness and vitamin C content
was higher in the case of CC. Higher quality yield in greenhouse melons using CC might have resulted from a soil property

characterized by a slow N mineralizing pattern, low soil moisture stability and soil pH stability.

Key words : chemical fertilizer, cow compost, melon, mineralized nitrogen, vitamin C.



