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Effect of Cover Crops on the Soil Properties and
Fruit Quality in a Persimmon Orchard

Kim, Byeong—-Sam - Cho, Kyung-Chul - Na, Yang-Gi - Yoon, Bong-Ki -
Jung, Seok-Kyu - Cho, Kwang-Sik + Lee, Kyung-A - Choi, Hyun-Sug

This study was conducted into the effects of cover crops among the hairy vetch,
red clover, rye, and hairy vetch+rye on the soil chemical and physical properties,
and fruit yield in mature ‘Fuyu’ persimmon (Diospyrosxkaki Thunb.) trees. The
shallow-rooted red clover had poor dry matter production, resulting in the lowest
coverage (66%) on the orchard floor. In contrast, the highest dry matter production
observed in rye and hairy vetch+rye. Estimated N, P and K production from the
cover crops were the highest on the hairy vetch+rye plots, increasing soil chemicals
at a depth of 0-30 cm soil. Rye or hairy vetch+rye treatments decreased the soil
bulk density and solid phase. As the hairy vetch+rye treatment increased fruit yield
and sugar contents, it could be proposed as an suitable cover crop for improving
productivity of persimmon trees.
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Table 1. Growth characteristics of cover crops in ‘Fuyu’ persimmon orchard

Treatment Coverage (%) F.W. (kg/ha) D.W. (kg/ha)
Hairyvetch 90.5 a* 19,000 b 4,200 a
Redclover 66.4 b 18,000 b 3,500 b
Rye 93.0 a 24,000 a 4,400 a
Vetch+rye 91.8 a 20,500 b 4,400 a

* Numbers followed by the same letter within a column are not significantly different (Duncan’s test,
p<0.05).
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A dE 7 AAS 7] $18ke] A7F 150kg/has] A4S HQ 2 S| (Environmental-

r:i L



Friendly Agriculture Research Center, 2010), ©]oll SH|ZHEU o] A7} oF 300kg/ha o]’go]
gdHofor At S %—7"‘—7\]7] AoE AHHER HE F7I=A4 %‘3}] =
Zavt Aok dolg i A+s ™ AT Ak 2o FFe] vl w3 Sy
= AA ] Wl sl w2 AoZ ARHUG

Table 2. Macro-nutrient concentrations and their contents of cover crops in ‘Fuyu’ persim-
mon orchard

Concentration (%) Content (kg/ha)
Treatment
T-N P K T-N P K
Hairyvetch 2.77 0.64 2.76 116 a’ 269 b 116 b
Redclover 222 0.49 2.89 78 b 171 b 101 b
Rye 0.95 0.58 2.46 42 ¢ 255 b 108 b
Vetch+rye 2.38 0.91 3.01 105 a 40.0 a 132 a

* Numbers followed by the same letter within a column are not significantly different (Duncan’s test,
<0.05).

A== FHAEY o] BoldeE EGU {U)E FFo] BoiAe AFS KIS
o, 3 E ol 71 AUY H=EF2EH HEFY EGF FU1E FFo] 2gkeE M 2
SFCHTable 3). Bl=22HE 23 E%9] pH E3 642 T2 A2 9] pH 6.8~7.05CF
ki EGF QAN X8 ¢fol e i AVIAEETE 7Y wskth ol ¢ WitiE
gl A+ LA 277 B XA vladlES AlLsta B gl =
of A7IAEE7L T AT Hlgte] FAX SR oA A Ut BE HFY E
Sl QIS ARt FpAu] B HAHS A EFEATHRDA, 2010b).
A dvtE] BN A7 Folell TEER Agd Afete] EdolA E&

2 AP e EY pHZF 6.0~7.0 Ato]lE A8t Q14ke] o]&Ado] AA F
7hek Ao 2 FhE th(Faust, 1989).

Table 3. Changes in soil chemical properties at a depth of 0~30 cm in ‘Fuyu’ persimmon
orchard as affected by cover crops

OM pH Av. P05 Ex. Cation (cmol+/kg) EC
(g/kg) (I:5) (mg/kg) K Ca Mg (dS/m)

Treatment

Pre-soil test

23 6.8 362 0.40 8.64 1.81 0.33
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OM pH Av. P,0s Ex. Cation (cmol+/kg) EC
Treatment
(g/kg) (1:5) (mg/kg) K Ca Mg (dS/m)
After treatment
Hairyvetch 37 ab” 6.8 a 516 b 0.60 b 9.16 b 2.08 a 0.36 ab
Redclover 32 b 64 b 409 ¢ 0.46 ¢ 743 ¢ 1.65 ¢ 0.26 b
Rye 39 a 6.8 a 578 ab 0.50 ¢ 9.63 ab 1.80 b 0.37 ab
Vetch+rye 41 a 7.0 a 626 a 0.68 a 1040 a 1.77 b 043 a

* Numbers followed by the same letter within a column are not significantly different (Duncan’s test,
p<0.05).
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Table 4. Changes of soil physical properties in ‘Fuyu’ persimmon orchard as affected by
cover crops

Bulk density Three soil phase components (%)
Treatment 3 Porosity (%)
(g/en) Solid Liquid Air
Hairyvetch 1.17 a' 443 a 316 a 24.1 b 557 b
Redclover 1.15 a 43.2 ab 27.2 ab 29.6 ab 56.8 b
Rye 1.08 b 415 b 27.8 ab 31.5 ab 59.2 a
Vetch+rye LIl b 420 b 240 b 340 a 58.0 ab

* Numbers followed by the same letter within a column are not significantly different (Duncan’s test,
p<0.05).
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Table 5. Vertical shoot and the leaf characteristics of ‘Fuyu' persimmon trees as affected
by cover crops

Vertical shoot Leaf
freatment No./tree Length Thickness No./shoot Dry weight Color
(cm) (mm) (®
Hairyvetch 29.0 b* 993 a 6.9 a 179 a 6.7 a 51.6 a
Redclover 403 a 90.9 b 7.0 a 16.5 b 6.6 a 476 b
Rye 412 a 829 ¢ 72 a 15.8 ¢ 6.5 a 532 a
Vetch+rye 43.0 a 94.4 ab 6.8 a 17.2 ab 6.3 a 52.1 a

* Numbers followed by the same letter within a column are not significantly different (Duncan’s test,
p<0.05).

Fo B Auee 59 oA+ ™A 7o} 247t 227, 2302 ol o
E}TH(Table 6). B AT AFHE= 2|73kl 27} glolon, AEFEs o]
|A+5 02 77F 165 °Bx2 T2 A 7R 24 Uedth ESF 2o AHER
2ol $A10 BRAT Ao GrEvl e FATHE ATETe} FASIAT
(Faust, 1989). - @zt 99] Zao] glojA] o Wikae Uehfe “a” 3 3o}
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—

Table 6. Fruit characteristics of ‘Fuyu’ persimmon trees as affected by cover crops

Hunter value of fruit

Fruit set Yield Fruit Sugar Firmness
Treatment (Ng free) | (ke/ha) weight content (kg/ D surface color
' (dw, g) (°Bx) 5mm) L a b

Hairyvetch 204 b° | 26240 b 192 a 157 b 31 a 60.2 a 14.1 b 60.9 a

Redclover 192 b 24,830 b 193 a 155 b 28 a 603 a 140 b 58.7 a

Rye 227 a 29,660 a 195 a 159 b 28 a 599 a 148 ab| 61.7 a

Vetch+rye 230 a 30,360 a 197 a 16.5 a 29 a 604 a 16.6 a 59.6 a

* Numbers followed by the same letter within a column are not significantly different(Duncan’s test,
p<0.05).
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