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Abstract. This study was conducted to evaluate the effects of seeding time of ryegrass + hairy vetch on
the nutrient contribution and growth of the crops, in order to develop utilization of cover crops as an organic
nutrient source in a pear orchard. The study was conducted at a diligent farmer in Boseong in Chonnam, and
the both ryegrass and hairy vetch applied on 1) 27 September, 2) 15 October, 3) 8 November, and 4} 10
December of 2008 as a cover crop treatment. Sod culture was refereed as a control. Growth of ryegrass was
not affected by seeding time, but hairy vetch had fewer leaf and shoot number as seeding time advanced
from September to December, and the similar trend was observed for the dry weight of the crops by seeding
time. Seeding of cover crop on September was 2.6 times greater dry weight than those of the sod culture
(362 kg/10a). Higher N concentration in cover crops occurred on early seeding time, and estimated N con-
tribution from the cover crops was 16.9 kg/10a, which was 2.6 times greater than those of sod culture. P,0;s
production from the cover crops was the greatest on seeding of October, and K,O production increased at
earlier seeding time.
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Table 1. Growth characteristics as affected by seeding
method of green manure crops.

Ryegrass Hairy vetch

Treatment Height Leaf Stem Height Leaf Stem

{em) (No} (No/) (em) (No) (No/)
September 141 2" 4.9 432 i15a 13a 193a
October 143a 48 518 84b 1lb 197a
November 141a 5.0 428  77bc 10b a9b9
December 127b 4.7 464  65¢ 8¢ 63b
P value <0.05 0912 0312 <0.001 <0.01 <0.05

*Means separation within columns by Duncan’s multiple
range testat p = 0.05,n = 5.

Table 2. Dry weight as affected by seeding method of green
manure crops.

Dry weight (kg/10a)

Treatment

Ryegrass Hairy vetch Vegetation Total
Sod culture 362 362 ¢
September 573 177 a 178 928 a
October 687 169 a 856 a
November 562 48b 611b
December 525 48 b 574 b
P value 0.291 <0.01 <0.001

YMeans separation within columns by Duncan’s multiple
range testat p=0.05,n=15.

i, SejERle SEA L 2o EeE A0
#A3) 2143819 H Table 2). 712 HH1E wkE3514]
© w8 el AR el A Z2Fo] 362ke/10a
2 UeRbA BE Aellr 185l 7P H3ioh
e TREOlA] AR Al 2F ] Y9l I
Hell B(1082)8 =A 3 Folr] vehd Aoz
g, AARFRe Fojlwx|g w3 178kg/

2

™

=9 .

1025 Aksloir] Bl Slsle F3-& 928kg/10a
7 B3 7S B 5 o AARES o
DE3HY 108 5 FEE 856kg/10a2A] 0¥
g} FAKCZ B ol giA A el

SEAIZE AL FEE 0 289E )
ke Aellch@ElolzA] 122 Al )(Table 3). 3|
ozl g Allel ARgle] BE 3.5% o) de]
AL FEE TR M) oldE VeIa A
ZFE 39 Hulkes thh B2 8 vERIRIC &)
olZiMiAle FATHE e FHAE(Seo?} Lee,
2005) oloid Ha w7t w94a1, A) ZFHEG B
L Ade FEE Vel 39 Ades & A%
F g Adezrl o= Ax SME R 79
(dilution effect)dt FHoZ2 FETI(Faust, 1989). &
2 gQlae dEryt wE o9 FexErt 16.9kg/
1002 Fuhn] 260 Wtk 10€ F¢ A
13.9kg/10a8 B g8t Aos yehtX 1€}
128 353 Hlwskd Jgel 42 Bl 3537 A
o HEn) Aol AERAlE Y Fol=
50% A= AEEH Ayl A& Aok 3
A THTutua 5, 2002; Tagliavini &, 2007). 3}A|¢
ol#f3l AEE-E BEY £l 2 e 20% o5k
AE5H Aosmrt SR e wE £5
2 Ba7l 23Eolr Bl #E A0 BIEy
CHTutua 5, 2002). ¥ Ao suAES 8
& Fol) A3 ¥ HEo o= FE3157] o)
Foll 10~1294 4la wjuErt 982 e dh
10kg/10a(Environmental-Friendly Agriculture Research
Center, 2010)H T} Skg/10a oJAre] F71 Aaws 2
Q2= 3}2F 9gol} 108 o] FAFIHE o=

1o o=

=

Table 3. N concentration and estimated N production as affected by seeding method of green manure crops.

T-N (%, dry wt.) T-N (kg/10a)
Treatment -
Rye Vetch Vegetation Rye Vetch Vegetation Total

Sod culture 1.81 6.55 6.5¢
September L.13 3.47 2.39 6.48 6.14a 4.26 169a
October 1.14 3.61 7.83 6.11a 139b
November 1.23 3.88 6.92 1.90b 8.8d
December 1.79 3.66 9.41 1.79b 1M2¢
P value 0.086 <0.01 <0.001

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

Rye refers to ryegrass, and vetch refers to hairy vetch.
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Table 4. P,Os concentration and estimated P,Os production as affected by seeding method of green manure crops.

P05 (%, dry wt.) P,0Os (kg/10a)
Treatment
Rye Vetch Vegetation Rye Vetch Vegetation Total

Sod culture 1.09 3.95 3.95 be”
September 0.65 0.48 0.76 3.73 0.85b 1.36 593a
October 0.60 1.18 4.12 2.00a 6.12a
November 0.53 0.78 2.98 0.38Db 336¢
December 0.73 1.09 3.84 0.53b 43706
P value 0.221 <0.01 <0.001

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

Rye refers to ryegrass, and vetch refers to hairy vetch.
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Table 5. K,O concentration and estimated K,0 production as affected by seeding method of green manure crops.

K0 (%, dry wt.) K,0 (kg/10a)

Treatment

Rye Vetch Vegetation Rye Vetch Vegetation Total
Sod culture 3.10 11.2 11.2¢Y
September 2.10 4.08 343 12.0 72a 6.1 254a
October 2.30 4.11 15.8 69a 22.8a
November 1.98 4.93 11.2 24D 13.6 be
December 2.46 5.19 12.9 250 155b
P value 0.149 <0.01 <0.001

YMeans separation within columns by Duncan’s multiple range test at p = 0.05, n=3.

Rye refers to ryegrass, and vetch refers to hairy vetch.

~137-



DR LR LRI

A BRI SHIRRE] A7 2008 9
€ 274, 108 159, 11¥ 8Y, 12€ 109 ro
Al A 2o ol B Su7lol At 4y
W) A AT 2R g8t e S
< FEA7 mdet e Xjo] glo] Hssgh AEo]

L} FoflHiXlE HE AV 2EE 2ol &
oFAGL e} EV15vF AR UEFAE 18
g Rt Ade] AREAY 98 ke FuREe
w3y Q) A AelellA AARE 362kg/10a9] HE
% B} 269 =30 ASAE HAL FrE 9
F APV RS SR AEelden, dda 8
AL I AP WE 98 kAT 16.9kg/10a
o2 #Pdie] 268 =3k i BLFL 108 F
& g0l 71 wshew, F YL wF AP}
WMETE Z7lske 48S vERI

FAO] : =u] wl, {71, &Y, slojeux]
At At
E dA7E dedergriad 31 NYos 43
HRon, FHsdNEY Frisdde] Qs 7}
=gy

o 8

8

Ho

1. Choi, H.S., C.R. Rom, and M. Gu. 2011. Effects of

-138 -

CPHE - BN - 1A - 0l

different organic apple production systems on sea-
sonal nutrient variations of soil and leaf. Sci. Hort.
129:9-17.

2. Environmental-Friendly Agriculture Research Center,

2010. Nutrient management manual for dynamic natu-
ral farming system. Chonnam National University,
Gwangju, Korea. p. 91.

. Faust, M. 1989. Photosynthetic productivity. Physiol-

ogy of temperate zone fruit tree. A Wiley-InterScience
Publication, New York, USA. p. 1-51.

. Lee, JL.H, K.Y. Kim, S.K. Yang, Y.W. Seo, K.J. Choi,

and B.J. Jung. 2007. Yield of pepper affected by culti-
vation of green manure crops for winter season in the
greenhouse. J. Bio-Environment Control 16:57-57.

. Lim, K.H,, H.S. Choi, S.G. Kim, Y.G. Na, HW. Kim,

K.J. Choi, W.S. Kim, and Y. Lee. 2011. Effects of
seeding method of green manure crops on nutrient
contribution and growth of ‘Niitaka’ pear trees. Kor. J.
Environ. Agric. Under consideration.

. RDA. 2000. Soil and plant analysis. Rural Develop-

ment Administration, Suwon, Korea,

. Seo, J.H. and H.J. Lee. 2005. Effect of hairy vetch

green manure on nitrogen enrichment in soil and corn
plant. Kor. J. Soil Sci. Fert. 38:211-217.

. Tagliavini, M., G. Tonon, F. Scandellari, A. Quifiones,

S. Palmieri, G. Menarbin, P. Gioacchini, and A. Masia.
2007. Nutrient recycling during the decomposition of
apple leaves (Malus domestica) and mowed grasses in
an orchard. Agric. Ecosyst. Environ. 118:191-200.

. Tutua, S.S., K.M. Goh, and M.J. Daly. 2002. Decom-

position and nitogen release of nderstorey plant resi-
dues in biological and integrated apple orchards under
field conditions in New Zealand. Biol, Fertil. Soils 35:
277-287.



