Journal of Korea Tappi
Vol. 29, No. 1, 1997
Printed in Korea

w2} o] ARl Bl HA|E- Fol
7ﬂ%€ﬂf>{}°d:r“

AT o9

Studies on the Mulch Paper and Paper
Mulch Cultivation of Rice™
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ABSTRACT

To establish the weed control method without héerbicide and weeding work, mulch
paper was developed from domestic old corrugate container. Basis weight of mulch
paper should be above 120 g/nf to guarantee the mechanical properties, It was
concluded that polyamide polyamine epichlorohydrin was desirable to improve the
wet strength of mulch paper, and the optimum addition level was about 1.5% on
the basis of oven dry pulp. The mulch paper was found to be effective in controlling
paddy weeds. For the complete weed control the muich paper should be sustained
without decomposition over 45 days. As the paper mulching reduced the soil
temperature, the mulch paper was required to improve the penetration of radiant
heat.
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Table 1. Physical properties of Japanese mulch paper.

Unit  Side / Direction Values

Basis weight g/n? 120 + 2
Thickness m 210 £ 10
Apparent density g/ 057 + 0.01

Bulk ar/g 1.75 + 0.05
Moisture content % 8.62 £ 0.03
Ash % 7.04 £ 0.05
Size degree Sec <3
Roughness Sec Top 3.8+ 0.1
: , wire 24 + 0.1
Brightness % Top 24.1 = 0.05
Opacity % 99.8 + 0.05
104 + 0.5
Dry tensile kg/15mm 1(\3/[1? 46 £ 05
1.92 = 0.05
strength % E‘I’; 4.62 + 0.05
5.74 £ 0.05
Stretch km 1(\:/11])3 2.65 £ 0.05
i +
Breaking length J/kg 1(\341? gggg ; gg
MD 8.357 + 0.005
Work MNm/kg cD 4.619 + 0.005
Stiffness 243 + 0.5
MD . .
kg/15mm CD 093+ 0.5
+
Wet tensile % Igll)) 135'? + (§) (())55
+
o I EXY
121.7 £ 0.5
Stretch J/ke i 135.0 + 0.5
Breaking length MNm/kg I(\}/IIIDD 33111421 i 8882

Aag sy 1%2 34¥ PPEE A7
t}. ol PPEA/VEE 0.5%, 1%. 2%, 3%, 4%
2 5% 2 13 WA ZHS 480l

2.2.2 255X U 4eH MExA
9o wyoz 24 AEE TAPPI

Standard T205 om-88¢] A% F2AF
¥ 3.5 kg/ewes) G o2 FABAG FAE A
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Table 2. Paper machine conditions of domestic mulch paper.

Cylinder machine (5 Vats)
130 (m/min.)
No.1 : 70 kg/cm, No.2 : 90 kg/cm
2200 mm
120 g/n?
370 CSF (mL)

Paper machine
Machine speed
Press pressure
Machine width
Basis weight
Freeness

Wet strength agent A B B

addition level(%)
(Superex 727)

1.3 1.5 1.7

200 kg
Machine Chest + Stuff Box

Products weight
Addition point

Table 3. Strength properties of domestic mulch paper.
A (Japanese mulch paper) B
Thickness (im) 230.3(210) 242.4
Basis weight (g/n?) 118.4(120) 125.5
Apparent density 0.514(0.57) 0.518
(g/cw)
Bulk (a/g) 1.945(1.75) 1.931
Porosity (sec) 13.8 (33) 134
size degree (sec) 1~2( £3) 1~2
Burst strength 2.37 2.15
(kgf/cm)
MD CD MD CD
Tensile
strength 9.50 (10.4) 2.69 (4.6) 10.96 2.68
{kg/15mm)
Dry Stretch (%) 2.04 (1.92) 2.74 (4.62) 1.98 2.61
Stiffness
(MNm/kg) 7.276 (8.357) 3.023 (4.619) 7.431 2.811
Breaking
length(km) 5.347 (1.348) 1.515 (2.65) 5.818 1.425
Tensile
strength 2.65 (2.43) 0.76 (0.93) 3.08 0.81
(kg/15mm)
Wet Stretch(%) 3.25 (0.93) 18.99 (3.7) 3.38 10.47
Stiffness
1.080 (3.442 0.094 (0.314 1.083 0.113
(MNm/kg) ( ) : ,
Breaking 1.493 (1.348) 0.426 (0.646) 1.636 0.428
length{km)

(16)
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Fig. 1. Schematic drawing for mulch treatment of paddy field (College of Agriculture and Life Sciences, SNU)
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Fig. 5. Diurnal marches of soil (3cm deep) temperature
under paper mulches.
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Table 4. The number of weeds per n under different paper mulching conditions.

Treatments une 24 July 10 July 24 August 8 August 27  September 15
NoMulNoHerb 193.3(0.1) 121.3(74.7)  161.3(65.3) 142.7(59.8) 158.7(52.9) 132.0(49.5)
NoMulHerb 0.0(0.0) 0.0(0.0) 124.0(61.3) 232.0(89.1) 294.7(100.0) 177.3(91.1)
MulchAl5 0.0(0.0) 76.0(84.2) 93.3(84.3) 106.7(76.3) 149.3(80.4) 102.7(84.4)
MulchA30 .0.0(0.0) 0.0(0.0) 66.7(80.0) 80.0(76.7) 109.3(81.7) 26.7(95.0)
MulchA 0.0(0.0) 0.0(0.0) 17.3(100.0) 30.7(78.3) _25.3(68.4) 33.3(80.0)
MulchB15 0.0(0.0) 105.3(87.5) 113.3(83.6) 184.0(79.0) 221.3(87.3) 168.0(93.7)
MulchB30 0.0(0.0) 0.0(0.0) 104.0(88.5) 121.3(84.6) 170.7(89.8) 57.3(90.7)
MuichB 0.0(0.0) 0.0(0.0) 13.3(60.0) 18.7(71.4)  45.3(55.9) 28.0(85.7)
MulchB' 15 0.0(0.0) 104.0(87.2) 144.0(90.7) 188.0(89.4) 225.3(87.0) 162.7(91.8)
MulchB' 30 0.0(0.0) 0.0(0.0) 92.0(78.3) 132.0(90.9) 140.0(98.1) 74.7(94.6)
MulchB 0.0(0.0) 0.0(0.0) 24.0(100.0) 52.0(82.1)  68.0(96.2) 44.0(93.9)

*The number in parentheses is the percentage of water chestmut(Eleocharis Kuroguwai Chwi) in total weed number,
* Treatment abbreviations were explained in the tatie of materials and methads
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Photo. 1. Photography ot mulch paper treated paddy Photo. 2. Photography of control paddy field
field. (18, July 1995). without herbicide treatment (18, July 1995).

Photo. 3. Photography of control paddy field with Photo. 4. Photography of water chestnut
herbicide treatment (18, July 1995). {Eleocharis kuroguwai Ohwi) in mulch
paper treated paddy field (18, July 1995).

Photo. 6. Photography of control paddy field without

Photo. 5. Photography of mulch paper treated paddy O
field (14, September 1995). herbicide treatment (14, September 1995).
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Table 5. Weed dry weight under different paper mulching conditions.

reatments Aug. 27 Sept. 15
NoMulNoHerb 95.2b 86.8a
NoMulHerb 109.6a 68.0ab
MulchAl5 42 8ed 86.8ab
MulchA30 23.2egf 10.8¢
MulchA 7.2¢g 6.8¢
MulchB15 72.8bc 81.0a
MulchB30 58.8cd 16.5¢
MulchB 8.0g 6.3¢
MulchB' 15 68.8¢c 92.4ab
MulchB' 30 38.8edf 35.2bc
MulchB’ 16.3fg 26.8¢c

* The common alphabetic letter in a column means no significant difference at 5% level by
Duncan’ s muitipie range test
* Treatment abbreviations were explained in the table of materials and methods
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Fig. 7. Seasonal changes of plant height under
different paper mulching conditions.
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Table 6. Yield and yield components under different paper mulching conditions.

Treatments Panicles Grains Ripened Grain wt  Grain yield
per hill per m2 grain{(%) (g/1000) (kg/10a)

NoMulNoHerb10.1c 20409c¢ 82.7a 25.9a 436.7c
NoMulHerb 17.4a 34708b 68.2bcd  24.4bc 577.3b
Mulch A15  15.5b 34803b 66.6cd 24 .4bc 570.7b
Mulch A30  16.8ab 38818a 65.1cd 24 .4bc 616.5b
Mulch A 16.9ab 40017a 64.0d 24.3bc 612.7ab
Mulch B15  15.8ab 35057b 73.5b 24.7b 635.9a
Mulch B30 16.4ab 35166b 71.9bc 24.3bc 614.5ab
Mulich B 16.3ab 35163b 71.8bc 24.6b 609.5ab
Mulch B'15 15.8b 34834b 72.0be 23.8cd 597.6ab
Mulch B'30 16.3ab 37751ab 68.3bed 23.5d 605.5ab
Mulch B’ 16.1ab 39125a 65.3d 23.9cd 608.4ab

* The common alphabetic letter in a column means no significant difference

at 5% level by Duncan’s multiple range test

* Treatment abbreviations were explained in the table of materials and methods
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