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Abstract

BACKGROUND: This study was conducted to investigate
the effects of seeding timing and method of rye and/or hairy
vetch on seasonal soil and foliar nutrient concentrations as
well as fruit quality in a pesticide-free pear orchard.

METHODS AND RESULTS: The treatments included as
followed: single seeding of rye in September (Sep-Mono),
November (Nov-Mono), and January (Jan-Mono), or mix
seeding of ryethairy vetch in November (Nov-Mix) and
January (Jan-Mix), or sod culture as a control. Cover crops
or vegetation was mown and mulched on the soil surface in
April and May for two years. Nov-Mix treatment produced
the highest dry matter weight of 12,070 kg ha”, with the
lowest dry matter weight for sod culture (6,520 kg ha™),
following Jan-Mix (7,030 kg ha). Nov-Mix treatments
increased potential amount of N, P, and K from the raw

*W A A Z{Corresponding author): Hyun-Sug Choi
Phone: +82-53-850-3279; Fax: +82-53-850-3279;
E-mail: hchoiuark@gmail.com

materials of the cover crops as well as improved soil
physical properties. Nov-Mix treatments overall elevated
soil pH, EC, organic matter, and P,Os in May compared to
other cover crop treatments or sod culture. The difference of
the seasonal nutrient concentrations in leaves or fruit
qualities were not consistently occurred amongst treatments.
CONCLUSION: Nov-Mix treatments showed playing role
in a substitute of a chemical fertilizer. Delayed seeding of
cover crops such as Jan-Mix did not increase the potential
dry matter production due to the short growing period, and
the seeding time would affect the dry matter production of
Cover crops.

Key words: Cover crop, Fruit quality, Nutrient, Pear, Soil

M E

=] uf Il A
&2 AJHEE ] 30% 9 i 6.66 kg - Q14H4.3
599 kg/10 al® AH|Fo] A B3 W

=
[ms)
o2

g A
oA kg
olct

mzw



10

LIM et al.

(Environmentally-Friendly Agriculture Research Center,
2010). F71EdolN HEAES Slel o7 Ee dayae
FHREA ] ot AruHo} =H|FE ZAtel| EhE
7129 FElE saEe FIHEA Be 3R 1714
H|5e] Al&o% 7hs3ttHFageria et al, 2005; Barker,
2010). AT H8]&=e] BES(EA A AE)ol ufet 23
ol g, edEo] B Fojgux= AAT|sE
(N-mineralization)©] =o}4] &3l & ©@h7|7te] Bkl B
& F71EAAE sty HHE shERAES gdgol
oA Awpe] T AAS T39I Rosecrance ef al, 2000;
Fageria et al, 2005; Sainju et al, 2005, RDA, 2009;
Barker, 2010; Lawson ef al, 2013). &4 11740] Hojt &
ojg]ux]e] o] et FA7IQ1 AL 1ol Hate
il §YE EYTE L9AME g floms, FHjEo] £
& SRRl TS Skl AAw)s 7N ]al 225 (cash
crop)?] IEHAAE el &Y 5 SIti(Rosecrance,
2000). 49 B9k 7= s 771 =94 A
o= EaAe|ER S 7kS HRAER @] o8y
=

WAL v A7 27)(EE) e Aol
I T ENE RE o]galo] P st s 30
ol T2 EGORRE FrEe Bolv ois o835t
PG LS AEAZI T Weinbaum, 2007). WLt
7} BEFO RN HEwHol Fash A7)l 5¥ot} g
Ag whjakEo] w37t wEA AgEvhd JELS At

o9 TF FReN Dol B 5 QA 595 o

S
z 9
O
3

;O

0 o2 ot

ol X2 o] g3lo] Hlrbdle] A7IHO~128) % Butatel
& ) L BANTI00F) F 23S Dbt £ 3

A wf A= RtEE dEHStHLim ef al, 2011; Lim
et al, 2012). WEhA] o]ejst F 2FS o]gsle] A7|ER
G} E3b APslgle W] B TRl EdEe
A e i A EA T 9ES v)E Row
el ool tfgt At wiH|Ek Aol

AgA e vl 1A AT FE S A o
tf-o] Alsek sl wEe otk Fsekolut f71A
o v} P HAF SR QIAINE o] [E] Fsek A
o ke Al AAIS) sEhs oA 7)) AF o]
AA 9Fe Aolnt, whba] H AT Tkl wf g
A gshgs tAE St HZHo] mnjatEe] ugA7| 9}

WPHS T stslel xS
R

AR E 2 A2 a

AR A ot g 24 (H1E; 348 °, AL
126.7 °)ell At 7HQ1 E7tellA F3selch. Ald 3473t
Q1 2006, 2007, 2008'dell 9t AFA1 2] Aul7]7F FH5~
109) HdEE 717 21.9°C, 22.1°C, 22.7°C (KMA,
2006 ~2008)°1Ath30d7 B 2%; 21.7°C). AFH2

2006, 2007, 2008\d°l Z}Z} 1,270 mm, 1,326 mm, 795
mm(3033F B A3 1,082 mm) O ko] Al Al
2y Fok R B Zow AFE I

AEARE o) Al FF5 99 o] skl on AnlE
< Tl W Zgd 8AH|ZHEnvironmental-
Friendly Agriculture Research Center, 2010)°l Fa}o
A2 E 10 aF 27} 6.7-43-6.0 kgl SEH|EE
AlaleRgich tizTel B2 AT = &8 AlnEelA et
FE AN R E ol8ste] A% 13.3 kg/10 acl
SERolA] F7FE ARIEIG D, HHAHE A ahe B Al
FE 7 Al §lo] shAES Aujste] Frdel dhst
of T3tk

AgA g o] g8 =u|atEe U Fojgux| 9] FF
& 27 a3 gl e E o] &Gty S dt SojewA|
TRE Al7]9F Wel tish Al o R 3 Al7]E 2006
20079704 2 Bt 9€ 3ke, 102 T, 11€ T, 1€
shkeoll sgeteleh. s 5 Wuks 16 kg/10 ag,
97} Flojelwx] £k 59 64 kg/10 a + dlofEHA]
3.0 kg/10 a® THFsto] ofF3l 493 58] Fak %
sholck Zhzke] Aguol digh Qoke tha¥) Atk 59 9
4 a2 @, 39 1€ T (118 @), &
119 ke w1 9@, 39+slofewA 119 T o
S(11€ &3h, s+ guA] 1€ ke (1€ &3,
RIZAHEHCE sl sujgES oz & AL
5 ESF ol SHAN7IA] dar A xH flof] o= FolA A}
IARAZTE 21d7F Aol whE AJFEAR 9 A 3}
2008l =25k

o of)

o 2

EINIE

=022 0] ASFARE 242 AW O R E] 4
79 Holg ZAlekL &7 7 29 oY &Y A
ATk o)F 8 F9 1 mPolM %3 Hn|E
347 70~80°Ce] AxT]e] We & AEFS S
JA1A 40mesh AZ AL Fof TR I S
2 ARSI AEA HalE 5248 H(RDA, 2000)0.%
sttt A= Kjeldah = Q1> Vanadate 2%, 7
F ternary £ (HNOs: HoSOx: HCIO,, 10:1:4, v/v/v) 2.
2 71dRs)sl0] QAES(ICP-AES, PU 9000, Pye-Unicam
Ltd., Cambridge, England)® 573t Aol S5H|2HE<]
AETe wote] ot sHdgo® Mlsisich

o 2919] 0~30 cm o] EUS 4¢9 199, 5¢ 314,
749 18, 8¥ 30 ANHsIA 1L, AFESS] 3L wF
53] B W AEA FARI(RDA, 2000)¢] whel EQF
pHE 2AS0%, 1715 3% Walkely-BlackH], &
QIAHE- Lancaster], X33 ool 29l 71+ AR E F
o= SAsIelth EgEAS 8830 core (€% 100
mL)E o] &3] F7kelA 1.5 m Hold YA o)A 10 em 2
o|Z ARE AF sk, B} cored] A FH} 105°C A%
710 Axs FAE HFE AR FEFHoT AU
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TES FRBISITHRDA, 2000).

HjuHE g1e] Aae) Ql, 24 sk 58 309, 7€ 6%,
T2 89 16Yell Axe] F3F Aol Q= 9= 7 50

S5 o= ARG flelA Aagh HhEEe] FIAR
=4 o R SASIE 1080l WS kst A
AAER s AN 5, 3 10 )5 AASe] 2
o B0 =89S (Refractrometer, Atago, Japan)i®
FEE BRIsIlY, I EA(TA-XT, Texture technologies
Corp., Scarsdale, NY, USA)E %S AFsIGITE )4
& A7 (Minolta CR-300, Japan)Z Hunter value L,
a, b= EASI L' 7o) w)g, a'9 b 22t
W] o] Az gpaol Jreg vepiglor, o]l S5 7}
#e] Haj o] Xk gn|sigit

SHEAM

w71 0] AARA F3E A el A ek wivEE T2
2 78t 15 ko= ekl e] vy 5HHE o2 Az
SLE A7 F)AE BAe RF0aE o] fE%lal, 1
o]9]e] EARAL SAS I 2 TWSAS version 8/2, NC,
USA)< olgsto] At 7+o] froA) AF<L 95% Al
+2% Duncan’s multiple range test® As}3ith

S

>

2 % 78

11¥ @94 E(Nov-Mono; 11¥ SU35)7F 4913} o
Z)3 5923k ddx)el o] Aal 27157 Bkal, AT
+ 11¥ E3Nov-Mix; 11€ TH+11¢ dloewA] 15)
o] 74 ©SktKTable 1). 1€ E3(Jan-Mix; 1€ U+1€
gojgulA] 3= 280l #al 27197 Atk e
o)z Aqul(Sod) 652 kg/10 a thu] 119 £} 1207 ke,
112 93} 1,053 kg, 9¢ ©3HSep-Mono; 9€ T UIF)=
994 kg, 1€ @¥HJan-Mono; 1€ SUIF) 849 kg 0%
=9I HTable 2). 12 E9H= 703 kg 02 0|45 A2l 7%
ALzl 7P wob s Fojglux|e] S 54974 A&

2

D)

| vl skl ARt g 2)7)9) o] 9l Flo®
otk Ay BAX 0] wijzhlelAE 997} 1099] £t
g £3 AHerr 2 AEFS 2ev(Lim ef al,
2011), ol= A7IF =01AEe] At 3 A et
A go] w2 o)A Aolghar AFsdth B AldolA= 9,
11, 1€ 3U9s Aoa] Adxs HAFES 19 datelA
4u)) ok Worsd|, U0 =2 FFoRE xF WAPo] &
st Zlof| wpE Az Az

5 A sEe FHE oAt 3.8%E
7V = TULE 1.7~23%, AAZREE 1.6~24% T
© 7 e} (Table 3), 710l AAE F =50]2HE2] Ant
Al % FFY vk tEnvironmental-Friendly
Agriculture Research Center, 2010). A2 ARl
A S99 119 E37) 333 kg/10 a2 71 @oko
™ 19 @uK17.8 kg/10 a), 9¢ w} == 19 E3K17.6
kg/10 a), 11'¥ ©K17.3 kg/10 a), ¥U34Y(14.2 kg/10 a)
TOE ST Table 4). 452 vivbr= Sl JE8E
at7] 91siM 20 kg/10 a AF] AATS 97 sk
(Environmental-Friendly ~ Agriculture Research  Center,
2010), =t 715-2] duk Fdelx] B2 E 371E 52t
°oF 60~70%%o] 3= T Tutua et al, 2002; Tagliavini
et al, 2007)1L 31934 30~35 kg/10 a 52| AA47go] =
HZERRE e o7 dudd uEid 119 E95
Astas BE AgTeld diheTEs THATIA K3
Ao 7 AN 493} 58] 23] oz} o] &A= 3}t
HE thA7F 27 & Aoz sadEgich Hu)o A4l
F2 112 E9E AQstae 1] ey vlEsiAs &
A, ol F 2T Ahrirt gt 9% A A
= UE Aow EAdct

SAAES] AR Q1 Sl 119 Z3H9.0 kg /10 a) >
1€ ©9H6.2 kg/10 a) > 1€ £3K6.0 kg/10 a) > A=
A(5.9 kg/10 a) > 11¥ ©3K3.5 kg/10 a) > 9¥ THIK2.7
kg/10 a) <O LERITKTable 4). 09 7% Ak A4
& 1o} Ql FEUt Wobx HEFe] HUetE SEHE T

o

Table 1. Cover crop growth at a ‘Niitaka” pear orchard as affected by seeding time and method

Cover crop growth

Treatment
Height (cm) Leaf (No/plant) Stem (No/m?)
Seeding Cover crop Apr. May Apr. May Apr. May
Sep-Mono Rye 97 ¢ 84 bc 6.7 b 45 ¢ 804 b 319 b
Nov-Mono Rye 131 a 99 a 6.3 bc 45 ¢ 1,044 a 963 a
Jan-Mono Rye 174 e 91 ab 5.6 cd 44 ¢ 363 ¢ 337 b
. Rye 118 b 92 ab 6.2 bc 43 ¢ 737 b 904 a
Nov-Mix
Vetch 85 d 61 d 112 a 9.0 a 193 d 81 d
. Rye 58 f 75 ¢ 53d 44 c 137 de 193 ¢
Jan-Mix
Vetch 0g 48 e 0.0 e 71 Db 0e 41 d

Sep-, Nov-, or Jan-Mono are referred as rye seeding in September, November, or January.
Nov- and Jan-Mix are referred as rye+hairy vetch seeding in September, November, or January.
Means separation within columns by Duncan’s multiple range test at 7 < 0.05.
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Table 2. Cover crop dry weight at a ‘Niitaka’ pear orchard as affected by seeding time and method
Treatment Cover crop dry wt. (kg/10 a)

Seeding Cut time Rye Vetch Vegetation Total

Apr. 701 0 0 701

Sep-Mono May 170 0 123 293
Apr+May 871 a 0c 123 e 994 b

Apr. 783 0 0 783

Nov-Mono May 160 0 110 270
Apr+May 943 a 0c 110 e 1,053 b

Apr. 214 0 330 544

Jan-Mono May 107 0 198 305
Apr+May 321 ¢ 0c 528 b 849 ¢

Apr. 470 254 110 834

Nov-Mix May 174 66 133 373
Apr+May 644 b 320 a 243 d 1,207 a

Apr. 132 0 245 377

Jan-Mix May 87 61 178 326
Apr+May 219 d 61 b 423 ¢ 703 d

Apr. 0 0 454 454

Sod May 0 0 198 198
Apr+May 0e 0c 652 a 652 d

Sep-, Nov-, or Jan-Mono are referred as rye seeding in September, November, or January.
Nov- and Jan-Mix are referred as rye+hairy vetch seeding in September, November, or January.

Sod is referred as a sod culture.

Means separation within columns by Duncan’s multiple range test at < 0.05.

Table 3. Nutrient concentration of cover crop at a
‘Niitaka’ pear orchard as affected by seeding time and
method

Nutrient concentration (%)
Treatment Crop T-N P K T-N P K

April May
Rye 19 02 30 16 05 20
Sep-Mono
Vege. - - - 16 05 23

Rye 17 03 21 1.5 05 21
Nov-Mono
Vege. - - - 16 04 32
Rye 23 08 20 1.8 05 23
Vege. 24 1.0 28 1.6 04 29
Rye 21 08 21 1.8 05 24
Nov-Mix Vetch 48 09 35 30 04 28
Vege. 32 11 37 19 05 32
Rye 26 08 17 21 05 26
Jan-Mix Vetch - - - 3.2 04 09
Vege. 28 10 3.0 20 10 34
Sod Vege. 24 09 24 1.7 1.0 40

Sep-, Nov-, or Jan-Mono are referred as rye seeding in
September, November, or January.

Nov- and Jan-Mix are referred as rye+hairy vetch
seeding in September, November, or January.

Sod is referred as a sod culture.

Jan-Mono

I 1148 E9kE Aleletal= @8] BlsssiAy waket wifs) A
2o Wi @7sks 9k 13 kg/10 a (Environmentally-
Friendly Agriculture Research Center, 2010)% =& #]
2ol 71E% B vtobd F71ARL QIGE AlR|ZE e st
oAtk HAJA A o] sojefux| g} g o] wh} =2 E3}A]
2 AlFelM i Q12 A7]el Adagle] oF 5 kg/10 a 52
S-S YERHOIA(Lim ef al, 2011; Lim ef al, 2012),
AR wjue QI FUbES Eefeid Faellor & Bl
2 ek

ZEaA5e 119 &9 A7) 33.1 kg/10 a2 7F =
SXTHTable 4). 71 T30 % 99 ©@3K27.4 kg/10 a) > 11€
@9H23.2 kg/10 a) > 1€ T3H21.6 kg/10 a) > FU=A
(189 kg/10 a) > 1¥ £3K18.6 kg/10 a) wO&2 TY2I
A=T0] F275 25 ddF0] wok 349 Z4F s=
7h oz A TS 71FE S o7 FolHtKTable 3). BV
7} S 8l 2R 71l 18 kg/10 a(Environmentally-
Friendly Agriculture Research Center, 2010)°% =H|4}
B Wellgo® ksl oF 30~35 kg/10 all ZHEo] Wost
T Hl(Tagliavini et al, 2007; Tutua et al, 2002), 1€ &
5 Agetas e ATelx] 7 olgtolA F7AQl
7V E Algstolel & Zlow ke

% 0~10 em zlo]9] Eok AUES} 2 U=
o] 7H¢ =311, 14 T} = 19 E3 AYE 52 5F0]
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Table 4. Estimated Total Nitrogen, P, and K production at a ‘Niitaka’ pear orchard as affected by seeding time and method

Treatment Estimated nutrient production (kg/10 a)
Seeding  Cut time N P K

Rye Vetch Vege. Total Rye Vetch Vege. Total Rye Vetch Vege. Total

Apr. 13.0 0.0 0.0 13.0 11 00 00 11 211 00 00 211

Sep-Mono May 2.7 0.0 19 4.6 09 00 06 15 34 00 29 63
Apr+May 157 a 00c 19d 176D 20c 00b 07d 27d 245a00b 29d 274D

Apr. 132 0.0 0.0 13.2 23 00 00 23 163 00 00 163

Nov-Mono May 24 0.0 1.7 4.1 07 00 05 12 34 00 35 69
Apr+May 156a 00c 17d 173b 30b 00b 05d 35¢ 198b 0.0b 35d 232c¢

Apr. 4.9 0.0 79 12.8 18 00 32 50 42 00 92 134

Jan-Mono May 19 0.0 3.1 5.0 05 00 07 12 25 00 57 82
Apr+May 68c 00c 11.0b 178b 23c 00b 39b 62b 67d 00b 149 b 216 cd

Apr. 100 121 35 25.6 36 23 12 71 99 89 41 229

Nov-Mix May 32 1.9 2.6 7.7 09 03 07 19 42 18 42 102
Apr+May 132b 140a 61c 333a 45a 26a 19c 90a 141 c 107 a 83 ¢ 331 a

Apr. 34 0 6.8 10.2 1.0 00 25 26 23 00 74 97

Jan-Mix May 19 1.9 3.6 74 04 02 18 24 23 06 60 89
Apr+May 53c 19b 104b 176b 15d 02b 43b 60b 46d 06b 134 Db 186 d

Apr. 0.0 0.0 108 108 00 00 39 39 00 00 110 110

Sod May 0.0 0.0 34 34 00 00 20 20 00 00 79 78

Apr+May 00d 00c 142a 142c 00e 00b 59a 59D 00e 00Db 189 a 189d

Sep-, Nov-, or Jan-Mono are referred as rye seeding in September, November, or January.

Nov- and Jan-Mix are referred as rye+hairy vetch seeding in September, November, or January.
Sod is referred as a sod culture.

Means separation within columns by Duncan’s multiple range test at 7 < 0.05.

T-N, Total Nitrogen

Table 5. Soil bulk density, particle size, and porosity at a 0-30 cm depth at a ‘Niitaka’ pear orchard as affected by seeding
time and method

Treatment Bulk density Particle si%e (%) Porosity (%)
(Mg/m’) Solid Liquid Air
Sep-Mono 1.39 bc 52.5 bc 315 a 16.0 a 47.5 ab
Nov-Mono 1.39 bc 52.4 bc 289 a 18.8 a 47.6 ab
Jan-Mono 1.44 abc 54.4 abc 26.7 a 189 a 45.6 abc
Nov-Mix 1.38 ¢ 52.1 c 29.3 a 18.6 a 479 a
Jan-Mix 1.46 ab 55.1 ab 26.2 a 18.7 a 44.9 bc
Sod culture 147 a 55.6 a 302 a 143 a 444 ¢

Sep-, Nov-, or Jan-Mono are referred as rye seeding in September, November, or January.
Nov- and Jan-Mix are referred as rye+hairy vetch seeding in September, November, or January.
Means separation within columns by Duncan’s multiple range test at 2 < 0.05.

oITHTable 5). 12 Azile] Aglol e AZlel  sig] Wel SulAel Azl ne worgely &)
2 xm(w w119 T B el Bl b Fshl UehdA gk, ofF ATelds U B
9 %AN7\(Table 2) 0] SAUE 7449 §FE 5 27k 70% o4 BEek=(Faust, 1989) 0~90 cm?] el
71 oloA ErEel ] B30l 2o BAUTE AR AP} olFolAel & Aow Wi

] =
(Fageria et al, 2005). EGAES 0~10 cm ZloollA F ES 0~30 cm Zololx] pHE 74/\]7](4 5,7, 8&)°l
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A B} s AETrelA w8kl 18
= A= APRE vlaelA tha v FES HYt
(Fig. 1). E¥ pHe B Al@T0lA 6.0~75 Ato]e] 543
OF iy sl £ Eolstebde vt
(Reil, 2007). 493} 58] o 28 =] 2E2 2| oA &
glEle] Aol Fr)siakg(AAslakg)o] 215 A (Koehn
et al, 2002) 7€} 8¢2] B pH% S A oR
AES MHS AoE FATh w3 o % F 5u|Eo 3

< E% EC (Electrical conduct1v1ty, EC)E w43] 57t
*liiﬁﬂ%, £3] 99 kel 1€ @ Ev= 1.0~15
dS/m9 ¥& FEE HAFKFig. 1). EFEH Fol &
= e & YeRlE BCVT =01 YR R
fAoR H5s 78T 7 JoH, diEo® 1.0 dS/m
ol ECx Wt o AAaAzths At SISl
THMass, 1993). = Al@elA EF EC7F %34 9€ el
119 & - Evk= 7939 82 ZAtlM BE AHeolA 05
dS/m °lats UEhfo] FARES % A1) dF

rJ
rir =2

B

=l

.. O
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WApr OMay BJuly OAus
13
=70 1
]
=65
=
B
“ 6.0
33 A
0 -
13
B Apr OMay BJuly OAug
=10
]
=
=2
2
F 05
-
0.0

Sod Sep-Mono Nov-Mono Jan-Mono Nov-Mix  Jan-Mix

Treatment

Sep-, Nov-, or Jan-Mono are referred as rye seeding in
September, November, or January.

Nov- and Jan-Mix are referred as rye+hairy vetch
seeding in September, November, or January.

Means separation within columns by Duncan’s multiple
range test at /< 0.05.

Fig. 1. Soil pH and electrical conductivity at a 0-30 cm
depth at a ‘Niitaka’” pear orchard as affected by seeding
time and method.

e dos 2o A=k

ESR7lES sHdEe] AES del /M =3d 1
4 - 299 59 JZNOH A 42%% 7P =3, HJ%%*E
%14 9t 7474 22%% 717 SHITHFig. 2). 1 9]
9 ¥ é A71elE | z*ﬁ% Z3e A Ejitel Hl%f& 71
B 559 2~3%E U] % i S 71Ee) @
3 T BTtk

8 PJr-% l A eTske 71 4
EY bt 7k 59 ol & Fof] ARSE Al7]el BLE A
EHLOM YRR F5kow, 119 &3t B ZaboA
e ioh:]—(ﬁg 2). 7, 829 EFF it rlelEes A
7J°ﬂ 7o) YehH egit) 119 &9 el ZESdwo)
7V =9kl Table 4) B9 7] 571 o2 A9}
Hlasto] Al7]e] Zdggle] vlszatAL whe s ®alth 7t
2l Eolr] o)5Ade] w2 AAhR UM (Fasut, 1989)
ghgler ) HUE ARPAE HolX] o 0w P
Yok 9k BT nhdlgold e 22 e ol

SR AUAOR obn B4 Agel o3 gasigle 7t

60

WApr OMay BJuly OAug

40 F

Soil OM (g /ke, dw)

0
200

W Apr OMay BJuly OAus

600

30 -

Soil P30s (mg/kg, dw)

b
I=g=1

B Apr OMay BJuly O

= in

=
i

Soil K30 (mg/kg, dw)

=
=

Sod Sep-Mono Nov-Mono JanMono Nov-Mix  Jan-Mix

Treatment

Sep-, Nov-, or Jan-Mono are referred as rye seeding in
September, November, or January.

Nov- and Jan-Mix are referred as rye+hairy vetch
seeding in September, November, or January.

Means separation within columns by Duncan’s multiple
range test at /2 < 0.05.

Fig. 2. Soil organic matter, P,Os, and K>O at a 0-30 cm
depth at a ‘Niitaka” pear orchard as affected by seeding
time and method.



Soil and Foliar Nutrients, and Fruit Quality in a Pear Orchard Affected by Seeding Timing and Method of Cover Crops 15

T 59 FAIA 118 & -
Zopell A WA Bk =8 LC’Ur, 47 849 YT Ars}
g a9 9l s SuEE Aetel wedxAe] Bl
aF3ith(Fig. 3). o= AR wjuF7E AFoloja] Azt
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Treatment

Sep-, Nov-, or Jan-Mono are referred as rye seeding in
September, November, or January.

Nov- and Jan-Mix are referred as rye+hairy vetch
seeding in September, November, or January.

Means separation within columns by Duncan’s multiple
range test at /< 0.05.

Fig. 3. Leaf N, P, and K concentrations at a ‘Niitaka’ pear
trees as affected by seeding time and method.
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Table 6. Fruit characteristics at a “Niitaka’ pear orchard
as affected by seeding time and method

Hunter value

Treatment Weight - SSC - Firmness Shape

® (B (N L a' b’
Sod culture 769 a 11.8 b 256 a 1.21 a63.8 a4.59 ab 349 a
Sep-Mono 868 a 123 a 262 a 116 a651a 522 a 361 a
Nov-Mono 813 a 112 c 284 a 115a649a 418 b 349 a
Jan-Mono 772 a 11.7 bc 2.62 a 1.17 a65.1 a 5.06 a 354 a
Nov-Mix 801 a 121ab 277 a 117 a640a 515 a 358 a
Jan-Mix 771 a 11.6 bc 279 a 122 a64.2 a 535 a 364 a

Sep-, Nov-, or Jan-Mono are referred as rye seeding in September,
November, or January.

Nov- and Jan-Mix are referred as rye+hairy vetch seeding in
September, November, or January.

Means separation within columns by Duncan’s multiple range

test at P < 0.05.
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