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Abstract. This study was initiated to find out the suitable perennial ground covers naturally grown in thir-
teen organic orchards in Chonnam Province as a organic nutrient source for maintaining annua fruit tree
growth. The ground covers were observed in April, June, and August in the orchards. Agropyron tsukusin-
ense and Panicum virgatum observed in April and June, respectively, produced the highest dry weight,
which increased amounts of N, P,Os, and K,O, mineraizing from the residue in the ground covers. The
occurrence of perennial ground coversin August decreased compared to April and June. Amount of residue
in mowed Agropyron tsukusinense and Panicum virgatum satisfied nutrient demand (N; 20 kg/10a, P,Os;
11 kg/10a, and K,0O; 19 kg/10a) to achieve the annua growth of twenty-year old fruit tree.
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Table 1. Growth characteristics of ground covers observed in thirteen organic orchards in Chonnam in April.

& Height ~ Stem Shoot
round covers
(em)  (No/m) ~ Freshwt. (ym?) Dry wt. (g/md)
- Agropyron tsukusinense (Honda) Ohwi  65& 1,201 ab 4,828a 975a
. Gramineae var. transiens (Hack.) Ohwi
: - Phragmites communis Trinius d4hbc 1421la 1,848 bc 571 ab
- Poa sphondylodes Trinius 41bcd 1,243 ab 1,652 bc 360b
- Micia amoena Fischer 52 bc 629 b 1,468 bc 370b
- Taraxacum platycar pum Dahlst. 46 bc 56 f 2,554 b 365b
- Clematis apiifolia DC. 54b 405 cde 1,196 bc 268 bc
- Rubia akane Nakai 40 bed 222 ¢f 2,159 b 206 bc
- Broadesfweed i misia princeps Pamp. R2cd 2724 924 be 171c
- Ranunculus japonica Thunb. 24d 566 bed 923 bc 152 ¢
- Duchesnea chrysantha (Zoll. et Mor.)  22d 94 f 454 ¢ 125¢
Miquel
- Cyperaceous - Carex neurocarpa Maxim. 50bc 1,376a 1,960 bc 683 ab
Significance <0.001 <0.001 <0.01 <0.001

*Means separation within columns by Duncan’s multiple range test at p = 0.05, n = 5.
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Table 2. Growth characteristics of ground covers observed in thirteen organic orchards in Chonnam in June.

Ground covers Height (cm) Stem (No/m?)  Freshwt. (@/m?)  Dry wt. (g/m?)
- Gramineae - PanicumvirgatumL. 119 955a 4,729 a 1,149a

- Micia amoena Fischer 121a 152 ef 2,692¢c 777b

- Helianthus tuberosus L. 114 ab 167 ef 3571ab 768 b

- LamiumalbumL. var. barbatum 66 bed 78 f 2,340¢c 613 bc

(Sieb. et Zucc.) Fr. et Sav.

- Clematis apiifolia DC. 101 abc 289cd 866 ef 528 ¢

- Achyranthesfauriel H.Lev. & 72 bed 233 de 3,077 bc 507 c
- Broadleaf weed ~ Vaniot

- Kalimeris yomena Kitamura 74 bed 494 b 2,009 cd 487 c

- Artemisia princeps Pamp. 58 cd 280 cd 1,886 de 428 cd

- Ranunculus japonica Thunb. 86 abcd 178 f 1,813 de 362 cd

- Taraxacum platycarpum Dahlst. 49d 322 bc 2,097 cd 347 cd

- Plantago asiatica L. 27d 788 a 1,627 de 218de

- Arenaria serpyllifolialL. 73 bed 178 ef 4919 118e
- Cyperaceous - Carex neurocarpa Maxim. 100 abc 877a 912 ef 365 cd
Significance <0.01 <0.001 <0.01 <0.001

“Means separation within columns by Duncan’s multiple range test at p = 0.05, n=5.

Table 3. Growth characteristics of ground covers observed in thirteen organic orchards in Chonnam in August.

Ground covers Height (cm) Stem (No/m?)  Freshwt. (/m?)  Dry wt. (g/m?)
- Gramineae - Phragmites communis Trinius 51 1277 & 686 179
- Broadleaf weed - Ranunculusjaponica Thunb. 60 222b 1,112 240
- Cyperaceous - Carex neurocarpa Maxim. 69 344b 800 144
Significance ns <0.001 ns ns

“Means separation within columns by Duncan’s multiple range test at p = 0.05, n = 5. ns = not significantly different.

—288 -



f7laea)

7 B3it). 497 8ol WE A= gRkdeE &

At Yt sk Ze] et 2(1-3m; Lee,
1996)Hc} EH & 50cm AFS HJT}

490) P 23] A 4FUEC] 3.7%=
7P =9k, E5AY (Rubia akane, 3.4%), A2
(24%). Z(Artemisia princeps, 2.4%), ZtH(2.1%)
o7 Yepith(Table 4). ¥2% Uz 2559 2
AETE 1020% T2 Byt 2F) ke
05~0.8%, ZFS 15-28%= ZE1tl| BEAZo=w

of Ash= offelide] 2F ST FEvH 4

ol b A7t BEEA| %83
Auler A T2jan FopEo]
0.12%= =931, WA 2FE52
s =5 Bk U}Zl—ﬂ%%
UelopAnl el ol wgkar
0.1% °Jste] &=} LEkd.
620 239 AoEi® 449 vRRIAIE 2y
Eo| 34%% 71 =941, A7o](Plantago asiatica)
T 29%= =%om, YA 2FE2 13-20% T

& Vo)

025%, 0.17%,
0% ofsfe] vt
457t 9 v
A

oy}, 25
;L

=S __:_.___

Table 4. Nutrient concentrations of ground covers observed in thirteen organic orchards in Chonnamin April.

Nutrient concentration (%)

Ground covers
TN P K Ca Mg
- Agropyron tsukusinense (Honda) Ohwi var. 18bcc 058 20 017a 0.07 bc
. Graminese transiens (Hack.) Ohwi
: - Phragmites communis Trinius 21bc 0.50 18 <0.01b 0.02c
- Poa sphondylodes Trinius 12c 0.38 18 012&b 014ab
- Micia amoena Fischer 37a 0.59 15 0.01b 0.04c
- Taraxacum platycarpum Dahlst. 19bc 0.68 24 0.03b 0.03c
. Broadlest - Clematis apiifolia DC. 24b 0.55 24 0.03b 0.03c
weed - Rubia akane Nakai 34a 0.79 28 0.04b 0.03c
- Artemisia princeps Pamp. 24b 0.74 26 001b 0.03c
- Ranunculus japonica Thunb. 15bc 0.57 19 025a 0.19a
- Duchesnea chrysantha (Zoll. et Mor.) Miquel 1.8 bc 0.68 17 0.03b 0.05c
- Cyperaceous - Carex neurocarpa Maxim. 15bc 0.47 15 0.00b 0.03c
Significance <0.01 ns ns <0.01 <0.001
“Means separation within columns by Duncan’s multiple range test at p = 0.05, n = 5. ns = not significantly different.
Table 5. Nutrient concentrations of ground covers observed in thirteen organic orchards in Chonnam in June.
Nutrient concentration (%)
Ground covers
TN P K Ca Mg
- Gramineae - PanicumvirgatumL. 18c¢ 0.64 11bc 0.19c 0.22cd
- Vicia amoena Fischer 34a 0.46 lilc 0.24 bc 0.10d
- Helianthus tuberosus L. 15c 0.78 32a 0.41bc 0.33abc
- Lamiumalbum L. var. barbatum 17c 0.43 13c 059 ab 049 ab
(Sieb. et Zucc.) Fr. et Sav.
- Clematis apiifolia DC. 18c 0.62 2labc 059ab 0.22cd
- Broadleaf weed - Achyranthesfauriei H.Lev. & Vaniot 18c 0.61 35a 0.41bc 05la
- Kalimeris yomena Kitamura 20hc 0.79 23abc 040bc 0.23cd
- Artemisia princeps Pamp. 18c 0.64 25abc  0.38hc 0.18cd
- Taraxacum platycarpum Dahlst. l4c 0.75 32a 0.52 bc 0.18cd
- Plantago asiatica L. 29ab 0.73 28a 0.82a 0.30 bed
- Arenaria serpyllifolia L. 16¢c 119 23ac 052abc 0.36abc
- Cyperaceous - Carex neurocarpa Maxim. 13c 0.34 1.8hc 0.17c 0.12d
Significance <0.01 ns <0.01 <0.01 <0.01

“Means separation within columns by Duncan’s multiple range test at p = 0.05, n = 5. ns = not significantly different.
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Table 6. Nutrient concentrations of ground covers observed in thirteen organic orchards in Chonnam in August.
Nutrient concentration (%)
Ground covers
T-N P K Ca Mg
- Gramineae - Phragmites communis Trinius 37 0.84 21 0.22b* 0.16
- Broadleaf weed - Ranunculus japonica Thunb. 21 0.71 18 0.64a 0.25
- Cyperaceous - Carex neurocarpa Maxim. 2.8 0.89 31 0.19b 0.29
Significance ns ns ns <0.05 ns

“Means separation within columns by Duncan’s multiple range test at p = 0.05, n = 5. ns = not significantly different.

Table 7. Estimated nutrient contribution of ground covers observed in thirteen organic orchardsin Chonnam in April.

Nutrient content (kg/10a)
Ground covers
T-N P,Os K,0 CaO MgO
- Agropyron tsukusinense (Honda) 182& 55l1a 195a 159a 0.75a
Grami Ohwi var. transiens (Hack.) Ohwi
- Gramineae . Phragmites communis Trinius 11.8bc  285bc  104b <00lb 01lbc
- Poa sphondylodes Trinius 43e 1.37 cde 6.5 bed 043b 050ab
- Micia amoena Fischer 129b 2.00 bede 49cd 001b 0.13bc
- Taraxacum platycarpum Dahl st. 70cde 2.48bcd 89hbc 011b 0l1lbc
- Clematis apiifolia DC. 6.3de 1.45 cde 6.2 bed 0.06b 0.07c
- Rubia akane Nakai 6.9cde 1.63cde 5.8 bed 008b 0.06c
- Broadesfweed  ioisia princeps Pamp. 41e 1.23de 4.4cd 001b 005c
- Ranunculus japonica Thunb. 22e 095e 3.0d 047b  0.33bc
- Duchesnea chrysantha (Zoll. et 23e 0.85e 22d 0.04b 0.06c
Mor.) Miquel
- Cyperaceous - Carex neurocarpa Maxim. 103bcd 321b 10.4b <0.01b 0.20bc
Significance <0.001 <0.001 <0.001 <0.001 <0.001

“Means separation within columns by Duncan’s multiple range test at p = 0.05, n=5.
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Table 8. Estimated nutrient contribution of ground covers observed in thirteen organic orchards in Chonnam in June.

Nutrient content (kg/10a)
Ground covers
T-N P,Os K20 Cao MgO

- Graminege - PanicumvirgatumL. 20.7 & 74a 185b 218 253a
- Micia amoena Fischer 257a 34hbc 854 167 0.73b
- Helianthus tuberosus L. 114b 6.0ab 24.7a 315 253a

- LamiumalbumL. var. barbatum
(Sieb. et Zuce) Fr. et Sav. 10.3bc 2.6bc 82cd 3.62 300a
Broadled - Clematis apiifolia DC. 9.3bc 3.3bc 11.3c 312 116b
' wrged - Achyranthesfauriei H.Lev. & Vaniot 8.3hbc 31bc 16.4b 194 263a
- Kalimeris yomena Kitamura 89hbc 3.8hbc 95cd 195 114b
- Artemisia princeps Pamp. 6.1bcd 23bc 8.8cd 1.36 0.69b
- Taraxacum platycar pum Dahlst. 49cd 26hbc 11.0cd 181 0.63b
- Plantago asiatica L. 66bcd 16¢C 6.1de 1.82 0.67b
- Arenaria serpyllifolia L. 19d l4c 27e 0.61 0.42b
- Cyperaceous - Carex neurocarpa Maxim. 49cd 12c 6.5 cde 0.62 0.44b
Significance <0.001 <0.05 <0.001 ns <0.001

*Means separation within columns by Duncan’s multiple range test at p = 0.05, n = 5. ns = not significantly different.
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Table 9. Estimated nutrient contribution of ground covers observed in thirteen organic orchards in Chonnam in August.

Nutrient content (kg/10a)
Ground covers
T-N P,Os K,0 Ca0 MgO
- Gramineae - Phragmites communis Trinius 6.6 15 37 0.39b* 0.29
- Broadleaf weed - Ranunculus japonica Thunb. 5.0 17 4.4 153a 0.60
- Cyperaceous - Carex neurocarpa Maxim. 4.0 13 45 0.27b 0.42
Significance ns ns ns <0.05 ns

“Means separation within columns by Duncan's multiple range test at p = 0.05, n = 5. ns = not significantly different.
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