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Effect of Soil temperature of Citrus orchard on the leaf fall
Ratio and Fruit quality during wintering

Ja-hoon Baik
Summary

The resulte are summarized as follows;

. Effect of polyethylene film mulching on the leaf fall ratio during the wintering.

1) There was not difference of between the treatment from November to early of December.

2) Transparent polyethylene film mulching plot maintained over the 12°C rooting zone temperature in
January and Feburary, which showed maintain temperature at the depth of 20em underground.

3) Clean-tilled culture plot showed 9.1°C, sod culture plot 9.3°C and grass mulching plot 9.5°C in the
20cm part of underground and then there can’t maintain the rooting zone temperature. Specially,
the general notion which the grass mulching has the effect of keeping warm is not ture.

4) From the flank of soil temperature maintenance and rise, these materials appeared the rising effects
of the 2.5-4°C from the November to the next March.

5) Compared with clean tilled culture plot, Black P.V.C plot showed decrease of 36.04% leaf fall ratio
result from maintenance of soil temperature.

6) Except the polyethylene film mulching plot and Black polyethylene film mulching plot, the other
treatments showed over the leaf fall ratio of 36% and it did not recogning the significance between
the treatments.

7) Colorless P.V.C Plot and Black P.V.C plot rised the effect of decrease leaf fall ratio howeve the was
not significance between two treatments,

. Effect of polyethylene film mulching on the fruit quality.

1) 20cm part of undergroung showed the effect of 1-2°C soil temperature rising, However the rising
of 1.2°C soil temperature did influence fruit quality at the time which was maintained over the
rooting zone temperature.

2) The high soil temperature condition of maturing time increase the acid and the sugar.

3) The reason why the soil temperature rise only 1.2°C was considered by canopy and the height
transmission ratio is poor by the adjacent trees.
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Table 1. Earth temperature of according to the treatment during wintering.

Treatment month Nov. 1982 Dec. Jan. 1983 Feb. March.
Depth

Clean tillage 5 o= 16.2 € 9.1 6.6 7.5 8.8
10 17.1 10.2 7.4 8.6 9.5

20 18.4 11.7 9.1 9.3 10.1

30 19.2 12.7 10.3 9.8 10.9

Sod culture 5 16.4 9.2 7.0 7.6 9.3
10 17.3 10.1 7.9 8.1 9.7

20 18.7 11.5 9.3 9.5 10.8

30 19.6 12.5 10.1 9.8 11.0

Grass mulch 5 10.7 9.5 7.2 8.3 8.7
10 18.2 10.3 8.1 8.8 9.6

20 19.5 11.8 9.5 9.5 9.7

30 2.1 12.9 10.3 9.8 10.6

Transpart 5 18.2 10.9 9.8 9.5 11.9
Bolvethylene 10 19.2 12.3 10.2 12.0 13.0
20 B 20.1 13.6 12.4 12.7 13.7

30 20.9 14.3 12.5 13.3 14.9

Black 5 20.5 13.3 11.4 10.2 12.4
polvethylene 10 21.2 14.7 12.3 11.6 13.5
20 22.1 15.2 13.2 13.5 141.6

39 22.9 15.9 13.4 13.3 14.9
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Table 2. The difference of earth temperature among the clean tilled culture transparent polyethylene
filmmulching and black polyethvlene film munlching.

Month 1982 1983

?s;)l,:ne Nov. Dec. Jan. Feb. March
{ir:?’:[mem Depth 5 190 20 3™ 5 10 20 30 5 10 20 30 5 10 20 30 5 10 20 30
Transparent

polyethylene 2 2.1 1717 18 21 1.9 1.6 3.2 2.8 3.3 2.2 20 3.4 3.4 35 3.1 3.5 3.6 4.0

film mulch

Black
polyethylene
film mulch

4.3 4.1 3.7 3.7 4.2 45 3.5

3.248 4941 3.1 2.7 3.0 4.2 3.5 3.6 4.0 45 4.0
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Table 3. The earth temperature of underground 20
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@5 Tagow 713 milel 2o 22 KE KR
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5 ulsstel MEECA 8.8TE ME@EIZ Re
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em accoding to each interralo by monthly.

1982

Nov.

Dec.

1983

Jan. Feb. March

Treat- Early Mind Letter Early Mind Letter

Early Mind Letter Early Mind Letter Early Mind Letter

ment
= [

Clean tillage 20 21.2 17.8 16.2 13.3 11.4 10.4 10.1 9.9 7.3 7.9 8.7 11.3 9.2 10.4 10.7
God culture 20 22.4 18.1 15.6 13.8 (1.6 9.1 10.2 9.5 8.2 8.5 9.1 10.9 11.1 10.2 11.1
Grass mulch 20 20.4 19.4 18.9 12.7 11.5 11.2 10.7 9.1 8.7 8.7 9.2 10.6 10.4 9.2 9.5
Transparent

Polyethylene 20 21.2 20.4 18.7 14.7 12.8 13.3 13.6 12.1 11.5 13.4 11.8 12.9 11.2 13.5 16.4
film mulch

Black

Polyethylene 20 23.8 22.7 19.8 17.5 14.3 13.8 13.3 12.5 13.8 13.8 13.2 13.5 13.4 13.2 17.2
film mulch
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Table 4. leaf falling ratio of avcording to the svii Lreatment during wintering.

Transparent polyethy- Black Polyethyvlene

Clean tillage Sod culture Grass muich lene i lm mulch f11m mulch

No. of No. of Leal No.of No.of Leaf No.of No.of Leaf No.of No.of Leaf No.of No.of Leaf

total fallen fallingtatal fallen falling toral fallen fallinR total  fallen falling total falien falling
ieaves leaves r(al;(’l; leaves leaves ”(’;‘:g leaves leaves rz;&g leaves leaves ”(’;5) leaves leaves r'&;a())
1 682 423 782 289 682 176 582 131 627 74
I 2 875 431 623 312 656 282 626 124 532 97
3 580 325 687 292 587 264 698 139 682 72
Mean 2,137 1,179 55.17 2,092 893 42.68 1,925 722 37.5 1,906 394  20.67 1,841 248 13.47
1 426 312 609 236 612 172 649 127 634 62
I 2 628 226 694 229 684 147 618 112 672 69
3 607 231 586 287 528 252 635 106 512 79
Mean 1,661 269 46.29 |,889 752 39.81 1,824 611 33.49 1,902 345 18.13 1,818 210 11.55
] 582 271 589 211 562 261 676 117 628 69
o 2 695 282 627 252 752 203 582 124 613 78
3 612 264 682 278 635 282 671 98 652 72
Mean 1,889 BL7 43.25 |, 498 741 39.04 1,845 746 38.27 1,929 339 17.57 1,H93 219 11.57
General 48.23 40.51 36.42 18.75 12.19
mean

Table 5. The difference of leaf falling ratin on the clean tillage and each treatment.

Earch treatment Sod culture Grass mulch Transparent Black

Polyethylene Ponlyethylene
Standard 40.51 36.42 film mulch film mulch
treatment 18.75 12.19
Ciean tillage
48.23 7.712 11.81 29.48 36.04

Table 6. Least significant tanges of ieaf falling ratio by Duncanis new multipls-rang test.

Treatment Transparent Black Polyethylene
Clean tillage Sod culture Grass mulch polyethlene film muich
film mulch

Treatment 48.23 40.51 36.42 18.75 12.19
Clean tillage 48.23

Sod culture 40.51 7.72

Grass mulch 36.42 11.81 4.09

Transparent

polyethylene 18.75 29.48 21.76 17.67

film mulch

Black polyethylene

film mulch 12.19 36.04 29.32 24.23 6.56
P.Value 2 3 4

L. S. R 7.764 8.134 8.307
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Table 7. Earth temperature of according to the soil treatment and depth in soil.

Treatment Transparent Black
Clean tillage Sod culture Grass mulch polyethylene film polyethylene
Mor&[)ale

mulch film mulch
] ] m ] =
5 10 20 30 5 10 20 30 5 10 20 30 S 10 20 30 5 10 20 30
Early 20.5 22,5 22,7 22.8 20.7 22,0 23.4 23.5 20,7 22,0 22.6 24.2 22.4 24.1 24.6 23.9 21.6 23,5 23,3 23.8
Mind 18.3 21.0 21.3 21,2 18.6 19.8 21,6 21.7 20.2 20.4 20.8 21.4 21.3 23.0 23.3 23.5 21.0 22.4 22,5 23.0
Letter 18.8 21,1 21.3 21,6 t9.4 20.4 21.9 22.0 20,6 20,5 20.9 21.2 20.9 21.3 21.7 22.2 21.7 22,5 21.9 22.5
Mean 19,2 21.5 21,7 21.9 19.6 20.7 22,3 22.4 20,5 20.9 21.4 22.3 21.5 22.9 23.2 23.2 21.4 22,6 22,5 23.1
Early 13.7 15.1 15,7 17.3 15.0 19.0 (7.9 18.8 16.3 16.0 16.8 19.0 16.3 16,0 16.8 18.8 17.3 18,6 18.4 19.1
Mind 12.3 14,7 15.3 15,6 13.0 14.1 15,7 16.1 14,1 14.2 14.9 16,1 14,8 15.9 16.8 17.3 19.3 16,7 16.8 17.4
Letter 16.0 17.3 17.5 16.6 16.6 16.6 17.6 16.6 17,3 17,3 17.3 17.2 18.0 18.6 19.2 19.6 17.6 18,5 19.0 18.3
Mean 14.0 15,7 16.2 1.5 14,9 15.6 17.1 17.2 15,9 15,8 16.3 17.8 16.4 16.8 17.5 18.5 16.4 17,9 18,1 18.3

9

Table B. The ground temperature difference of treatment interval on the standard plot.

Transparent Black Polethylene
Sod culture Grass mulch Polethylene film mulch
film mulch

Treatment

5 10 20 30 5 10 20 30 5 10 20 30 5 10 20 30

Sept. 0.4 -0.8 0.4 0,5 1.3 -0.6 -0.3 0.4 2.3 1.4 1.5 1.3 2.2 1.3 0.8 1.2

Oct. 0.9 -0.1 0.9 0.7 1.9 ¢.1 g¢.,1 1.3 2.4 1.1 1.3 2.0 2.4 2.2 1.9 1.8

Table 9. Important characteristies of fruit shape of according to the treatment.

Thickness of The raito pf carp
Treatment Fruit weight (§) Shape index of frnit carp (=) on the f(l;{;I)t weight
Clean tillage 118.9 0.84 2.9 21.1
Sod culture 115.2 0.81 3.0 20.1
Grass mulch 125.5 0.83 2.8 20.4
Transparent polyethy-
lene film mulch 113.8 0.81 2.7 21.3
Black polyethylene 7
film mulch 115.5 0.76 2.7 21.3
N, S. N. S. N. S. N. S.

—671 —
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Table 10. Important component of fruit of according to the treatment.

Treatment

Sugar content in

Acid content in Sugar/ Acidity

fruit (%) fruit (%)
Clean tillage 8.23 1.42 5.79
Sod culture 8.53 1.47 5.82
~ Grass mulch 7.96 1.56 5.10
Transparent polyethylene film mulch 7.95 1.59 5.00
Black polyethylene film mulch 7.93 1.57 5.05
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