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Effects of Organic Mulching on Potato Production and
Weed Management

Lee, Chae-Young - Kim, Tae-Jung - Lee, Guang-Jae

This study was carried out to elucidate the effects of mulching materials on the
growth of potato and weed control at the experimental farm of Chungbuk National
University from August 9 in 2008 to June 28 in 2009. Tested potato, cv.
‘Superior’, was grown under the different mulching materials such as pine tree
leaf, oak tree leaf, rice straw, rice hull and sawdust, and control(non-mulching).
We tested two times with autumn and spring culture season. The obtained results
from this study were summarized as follows; There was significantly difference in
plant height, stem length, leaf length, leaf weight and tuber weight in pine tree
leaf mulching treatment in autumn season among the treatments. The dominant
weeds were Echinochioa crus-galli var. fadmerntacca and Cyperus amvuricus in
autumn culture season, while were Echinochioa crus-galli var. fadmerntacca and
Digitaria sanguinalis in spring culture season. The appearance of weeds in all of
mulching treatment was significant reduced compared to control. The soil moisture
content was the highest in rice hull mulching treatment, and that of mulching
treatments was significantly higher than control. The soil temperature of mulching
treatments was lower than that of control by from 1.0C to 2.8°C in autumn
season and from 0.7°C to 2.3°C in spring season. The soil temperature was low in
the order of pine tree leaf, rice straw, oak tree leaf, rice hull, sawdust, and control.
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Fig. 1. Seasonal change of the soil temperature at 10 cm depth according to different
mulching materials in autumn (A) and spring (B) cultivation of potato.
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Table 1. Characteristics of the soil moisture content at 10 cm depth according to different
mulching materials in autumn and spring cultivation of potato

Autumn Spring

Mulching materials
Mean(%) | Range(%) (6\% Mean(%) | Range(%) Cv
Control 12.3 6.7 15.1 11.6 5.5 14.0
Pine tree leaf 152 4.7 13.5 14.3 4.5 13.6
Oak tree leaf 15.1 4.5 13.2 14.6 4.4 12.1
Rice straw 14.9 4.6 13.2 14.3 43 13.5
Rice hull 17.4 49 15.0 16.7 4.7 13.1
Sawdust 16.2 4.7 14.1 15.7 4.6 13.6
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Table 2. Characteristics of plant height, leaf length, and leaf width according to different
mulching materials in autumn and spring cultivation of potato

Autumn Spring

Treatments Plant height | Leaf length | Leaf width | Plant height | Leaf length | Leaf width

(cm) (cm) (cm) (cm) (cm) (cm)

Control 514 az 6.1 a 36 b 715 ¢ 79 e 36 ¢
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Autumn Spring
Treatments Plant height | Leaf length | Leaf width | Plant height | Leaf length | Leaf width
(cm) (cm) (cm) (cm) (cm) (cm)
Pine tree leaf 558 a 64 a 42 a 799 a 87 a 47 a
Oak tree leaf 553 a 63 a 38D 75.5 ab 8.2 be 4.4 be
Rice straw 553 a 6.4 a 40 b 77.0 ab 8.4 ab 4.4 ab
Rice hull 547 a 6.2 a 38 b 74.7 ab 8.3 cd 44 cd
Sawdust 533 a 6.2 a 38 b 73.7 be 8.0 de 41d

“Means followed by the same letter within a column are not significantly different at P=0.05 by DMRT.
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Table 3. Characteristics of tuber weight, no. of tuber, average tuber weight, vield accord-
ing to different mulching materials in autumn and spring cultivation of potato

Autumn Spring
Treatments Tuber weight | No. of tuber Yield Tuber weight | No. of tuber Yield

(g/plant) (ea/plant) (Kg/10a) (g/plant) (ea/plant) (Kg/10a)
Control 419 ¢’ 40 ¢ 1,715 d 615 d 6.1 b 2,460 d
Pine tree leaf 613 a 63 a 2,499 a 1,286 a 84 a 4,501 a
Oak tree leaf 566 ab 57b 2,254 ab 977 be 73 b 3908 b
Rice straw 598 ab 6.0 ab 2,401 a 1,082 ab 74 b 4,328 a
Rice hull 490 ¢ 52 ¢ 2,107 be 937 be 69 b 3,748 bc
Sawdust 466 ¢ 5.0 ¢ 2,058 ¢ 924 be 6.7 b 3,696 ¢

“Means followed by the same letter within a column are not significantly different at P=0.05 by DMRT.
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Table 4. Number of weeds in autumn and spring cultivation of potato treated with differ-
ent mulching materials

Number of weeds in autumn (No.'m'z)
Treatments
EF* CA EC AA Others Total
Control 12.3 9.7 4.7 43 11.7 42.7
Pine tree leaf 33 1.7 0.7 0.3 4.7 10.7
Oak tree leaf 0.7 1.3 1.3 1.3 1.7 6.3
Rice straw 23 0.7 0.3 1.0 3.7 8.0
Rice hull 33 1.3 2.7 3.7 4.7 15.7
Sawdust 6.7 3.7 1.3 1.7 7.3 20.7
Number of weeds in spring (No.'m'z)
Treatment
EF CS CA PO DS Others Total
Control 10.3 10.7 11.7 8.7 7.3 15.7 64.4
Pine tree leaf 33 2.3 2.3 3.7 33 53 20.2
Oak tree leaf 1.0 1.3 1.7 0.7 1.3 2.3 7.6
Rice straw 3.7 3.7 33 3.0 3.7 53 22.7
Rice hull 3.7 5.7 4.7 53 43 8.7 324
Sawdust 4.7 6.7 8.7 7.3 3.7 9.3 40.4

*ER(H): Echinochioa crus-galli var. fadmerntacca(Roxs.) Wicrr; CA(HOVF): Chenopodium album var.

centrorubrum Mkmo; BC("83): Erigeron canadensis L.; AA(S5ME): Alopecurus aequalis var.
amurensis (Kom.) Ouwr; CSCEEAIY): Cyperus amvuricus Max.; PO(HB1E): Portulaca oleracea L.,
DS(RFS ©)): Digitaria sanguinalis (L.) Scop.
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Table 5. Comparison of dry weight of weeds as affected by different mulching materials in
autumn and spring cultivation of potato

Dry weight of weeds in autumn (g/m’)"
Treatments
EF* CA EC AA Others Total
Control 210.0 208.8 95.3 72.5 264.3 850.9
Pine tree leaf 50.8 232 15.8 11.0 68.8 169.6
Oak tree leaf 9.1 28.0 9.6 34.2 36.3 117.2
Rice straw 55.2 16.5 10.8 322 60.8 175.5
Rice hull 70.2 36.2 57.5 76.8 89.3 330.0
Sawdust 106.8 94.2 24.8 37.0 128.8 391.6
Dry weight of weeds in spring (g/m’)
Treatments
EF CS CA PO DS Others Total
Control 320.8 301.2 228.8 360.3 210.5 370.8 1,792.4
Pine tree leaf 56.0 39.5 68.8 72.2 84.3 108.8 429.6
Oak tree leaf 32.0 40.8 56.7 83 24.7 70.2 232.7
Rice straw 60.5 57.8 60.8 71.2 94.3 104.2 448.8
Rice hull 82.8 100.8 101.3 112.5 1132 157.8 668.4
Sawdust 82.2 91.8 112.2 123.5 144.8 205.8 760.3

*ER(H): Echinochioa crus-galli var. fadmerntacca(Roxs.) Wicrr; CA(H V) Chenopodium album var.

centrorubrum Mkmo; BC("83): Erigeron canadensis L.; AA(5ME): Alopecurus aequalis var.
amurensis (Kom.) Ouwr; CSCE&AIY): Cyperus amvuricus Max.; PO(HB1E): Portulaca oleracea L.,
DS(RFS ©)): Digitaria sanguinalis (L.) Scop.
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