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Soil Characteristics and Leaf and Bud Developments with
Different Organic Fertilizers in a Pear Orchard

Choi, Hyun-Sug - Li, Xiong - Kim, Wol-Soo - Choi, Kyeong-Ju -
Lee, Youn - Jung, Seok-Kyu

Sustainable farming systems have remarkably increased in Korea due to the
increase of environmental concerns caused by the conventional systems. This study
was performed on eight-year-old ‘Niitaka’ pear tree s to investigate the effects of
different organic fertilizers on soil chemical and microbial properties and leaf and
bud developments. Treatment and applications included 10 kg of rice bran (RB),
10 kg of coffee bran compost (CBC), 10 kg of Chitin incubated compost (Micro
keeper”®, CIC), and 30 kg of the mixture of the RB, CBC, and CIC (RCC). Con-
trol received 60 g of NPK (16-11-12) chemical fertilizer. The organic fertilizers
increased organic matter, nutrient concentrations such as P, K, Ca, and Mg, and
microbial biomass in soils compared to the control. RCC had the greatest specific
leaf weight (SLW), and the other treatments did not have a significant difference
for the SLW. Leaf P and K concentrations were different among the treatments,
but they were not affected by the amounts of the soil nutrients. No differences
were observed in the leaf Ca and Mg concentrations in the treatments. Organic
fertilizers had greater chlorophyll contents than the control but had similar flower
bud characteristics to the control.

Key words : organic, ‘Niitaka’ pear, rice bran, coffee bran, chitin compost,
nutrient, growth, microbial biomass
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= S Bl dAARI Ay o] vElhaL BlSo] frlEo] welEuA] W
F7IhRe JxE AAlsks 37F AJATHKim, 2001).
B Age old] £R 714 NS A9 AT =A B £
49 gEan sl s A g A5E 512 NRE T

g
3
2



714 vz Fdel uhe v o] BEYEAT 4 ¥ 9 got vm 365

1 A2

ARFEE 2004de] Atrlstn UF B8 Rasgel AAE s AT FEL of
G325+ )z T4(Control), 24 2] & (Rice bran, RB), 7|31} B H| A 2] 54(Coffee
bran compost, CBC), 7]¥1&3| m|A)E&-E W](Chitin incubated compost, CIC), =g+ =]+~
(RB+CBC+CIC, RCO)& Wy11 13 [k o ek 105 H=] &4tk

2. A&

Ak Bu)= AHuk 1 tondl] 27 50kg, ARG A 2kge Yal 58 60% TR gho]
2m Fol 2 JHASle] &5 27092 250 gh A 4lo] Fdnk 1 & AxA] Alo] HAgAl
o2 Wstal WAL vl AR w) 3717F & Fekar vjE 5hA] eke 3toll HolREith

5 tA]
A= 619 ol sk A AMgSATh AR RS A EEN(HAE Agle)t)e) F
AR A AR 25%, RZ 40%, 2 10%, DA E 1%, 71D oA 454 %S &
& & FEIES 50% AFE fAste] 71 o) b Fard Aol B #U14

Table 1. Soil chemical analysis standard for pear orchard adapted from Lee et al. (2009)

OM Total N P,0s K Ca Mg EC

Element | pH (1:3) | /) (mgkg) | (mgkg) | (cmolkg) | (cmol/kg) | (cmolkg) | (ds/m)

Desired
evel 6.0-6.5 2.5-3.5 150-200 | 300-500 0.5-0.7 5.0-6.0 1.5-2.0 below 2
eve

Table 2. Nitrogen (N), phosphorous (P), potassium (K), and carbon (C) and nitrogen (N)
ratio of the nutrient sources in a pear orchard

N P K C/N
Treatments
(o)
Rice bran 2.1 3.8 1.4 23
Coffee bark compost 22 0.1 0.1 16
Chitin incubated compost 1.0 1.0 1.0 17

Nutrient sources were not statistically analyzed, but the results were from a bulk analysis derived from
random samples of the nutrient sources.
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Hl 5 2 20049 39 S 5359 WA Imel Axsll=d ZA7(RB)<} #9]4) HH|
(CBC) 2 71E1EH](CIC):= 59 10kg(HA) 227l o] 1) 0. & Al-83l9 T} 23] 2 (RCC)=
27 10kg+7] 3] 9FE] H] 10kg+7] B = H] 10kg~ Al8-etaL, BE 714 v 5 Ayate 38
H S5 A831A] ettt e 52384 315 vl B A A43H30-40kgha)l] w
g U ENPK 16-11-12)5 7 60go = Alu|stith i -] Bk o A shahAd
< vehdlis ASE Table 1ol AAISIA AL, 2 7] AAW ] 712420 B7Te] o] &
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Bore) AlnAel BAe FEAEY wA sl =Y 3 %iﬂ Aol kol
EobE et & 2ALSSIT Ee 890] 7 canopy®] F7F AFe 30em RololAL,
Al @Rl AANA B AT ST pHE FAEY Sg& %46}@1 % SHF=1:S
= 34 1A17F W] ¥ Desktop pH/mV temp meter(Orion 420A)E o]8-3}e] =4 3}al ECE

2 243 9o] oIS EC meter(Model CONSORT C533)=2 24513t}

—rr7]§‘(OM)% Turiny} ©. 7 FA}3}] =dl(Kononova, 1966) X2k 1} cabon 3l2F2- -5l

ArrAol] wabA f71E3HES o5tk

7] %] +-8-%(cation exchange capacity: CEC)S- Z=AXESF Sgul 2ZEN IN NH:OAc(pH
7.0) 50mLE 100mL Ze}2~=to)] H3le] 3087+ Xekgt H pHE =43lo] H 3FF2 Brown
2ol eJ3) AL WA o A2 No.b o] HA 5 ©]§-3fe] o3k § XA Fel2<l
Ca™, Mg2+, K" 2 Na'E ICP(Inductively coupled plasma atomic emission spectrometer, Pye-
unicam PU 9000, England) = =314 a1, thA] o] $:X]E 0]8-3}e] CECE AlAFsl4th P,Os
+ SnCholl &gk =B HI(Mo) -2 ol-§-3to] 720nmol| 4] H] A “g 35Tt

o

L

2) E¢F DjM=Y
B T ol MY fUIEHET =T
v A& AW A #H(microbial biomass) S 693} 8¢

10cm ol EF AAG F PERBY T FREEE FEIFEULS olgstel EY

uAE AAE ixshs AF94 ARZ, B EYS U 7 23] A za] 2ASEY
Th(Yang and Kim, 2001). -5A| % H] oA AFHe 2L 2mm A= 5 10ge 2 A

st SRENES ol§3lo] F wAE AAFE T
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3) & 4 sfot Y

4 AHAE Westwood(1993) ol whe} F-7] o] 29 o]go] 2 7ist § 1009 HE7}
At 200551 79 2620 AlFZAN A Fidol| A MRE 3TES =
Y 1000 A== AFHsI] E77F nk2A] @A AF AR &A Y vlo]2A AAlE o83}
o] A A% T SRS AASATE WAL leaf Area meter(Model LI-3000 Area Meter)E o]
4 Al e ARA 22 01831901 specific leaf weight(SLW, $0]=)E 9
%

g
=55

gk £ 9=4A= UV/VIS spectrophotometerg 0]-8-3} 645nme} 663nmol| A SF %=
Jolal, Sk Aron WA 21(1949)2- o] §-3lo] PE4 a, Y4 b, T 542 @

AUl TR AL S8l 80T o] 23zrloA & 293 =g F vhalato]
40mesh A5 FAAIZTE. A=A Hell= AR o SE AR 0.5g2 138 flask
ol Bar L3 A(HS0s : HCIOLE 2:1 Hl& &51) 15mLE Wit AA3] 7hd sttt Ho0.5
2324 Frste] fels SR A4E 25 2] 300C A THAEa s el
A g2 el S/ 30mLE ¥l WAAIZl § No.6 Whatman o325 ARg-slo] o] 343}

3l ZF52 100mL mess flasko] A-8&3gth PE F5H §dM0=F UV sepectrometer

(Shimadzu UV-1601, Japan)= 470nmollx] &4t th K, Ca, 1822 Mgi= ICP(Inductively

coupled plasma atomic emission spectrometer, Pye-unicam PU 9000, England)& =7 3}]t}.
e £ 134 10 7EA A Zie-g A Fste] Bluo] WA s o]§-sto] T2+ 3

S8 FFE AAA S AR e 44T Aol AlxdA TAld

L #7142 vg Agd e B 54 ¥}

EoF pHE TR 9] fakol 93k n)x] 7| u]foj(Stiles and Reid, 1991) 2H=-Al-S-31}
A AAZE QoA Fasithar & 5 ok ofy] R[] HuH|E i o) AMsIeE
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A5 EY pHSE /1% Fee ol ste] CBColAE Mgshl vehgont Je &

2 5 AP TFAAE B EeHTable 3). F7172 B 2 T9] RCCE A EFE 1t
d 3hele] pHE FYEHEHM pH)OF AFAZ O RB AT E3 pH 60 ol 42
B, F AT LE 418 §9E 25% oew AT, B U 95485
PLRFE L L E Fole ARSACEQS Aelglel frelgol QAR E pHrt
714 =9kE RCC A2l 7ol 714 & CECE vrEhilth, B pH, #71% 44, CEC &
714 g Al daTel mal 0 e A E Hhlel s 4712
o] it} Choi 5(2000)L 1313} Al -9l o) A

[e]
s o
71 3 Ca @Fe] S7FH AL Kim 5(2000)2 713t

Ay

OB ot Mo

(2003)%= gk Wk xR o] o] Bk A 7% (urban organic waste)a} A& AJEH] 2
(straw) 52 EFol] Al8319-2 A B frledwko] Srksidvhar Barsteic) Bk
P<0.052 2 FoAde] gtk B i EY 8 T o]

E Ao o 4 gk o]l Aol A AL E RS 40ton/ha, 80tonha A]-8-8151S W F
I G Aulgel A 7] v 2
E=42 % Aou 789 A7 E AAWA FiEfAo] ol BE f714 Hlm A

el dzTe frelA7t AR Aw Az,

Table 3. Soil pH, OM (organic matter), CEC (cation exchange capacity), and EC (electri-
cal conductivity) in a pear orchard as affected by organic fertilizers in August

Treatment pH (1:5) OM (%) CEC (cmol'/kg) | EC (ds/m)
Control 54 d 1.6 c 75 a 1.0 a
Rice bran (RB) 62 b 28 a 8.0 a 1.1 a
Coffee bran com (CBC) 55d 19b 79 a 13 a
Chitin incubated com (CIC) 58 ¢ 2.1b 6.5 a I.1a
RCC (RB+CBC+CIC) 64 a 25 a 10.1 a 12 a

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

F714 vlm ATl A EF Ul POs(Fa QI X84 Fol221 K(ZH), Ca(Z+)2
T BE AdTtelA tixrtin =7 velgion, Mg(rkadle)s= A 23t el 4ol
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A THTable 4). 7HF 32 E9F o] pHe} {718 FhaFo] vlaA &9kd RCC A 2] -o)| Al
7H4 3-8 P,0s(674mg/kg)$} Ca(6.7cmol+/kg) S WFEF AL A 2] 7te]l f-eAdo] flulete =
& MgE Jelhgth CICE E9k Ul 71 e K &2K0.27cmol+/kg) S Ve A5k Eok K
o] fa FERTH A A¥H 52 eI THTable 1). P,0s9t K, Ca ©]2-2] a2 &
Aol Al xRt ol ole EY Ul frlEe] nAlEe] AW oful £
5 AAY gAgS 2dste] AES] Rl RS, f71E wde] J8S vliste]

1

(McGill et al., 1986) Vyebd Azt FHEC) £33k RCC A2l 7oA P,0s7} =2 olf+
A7 W ARHEH3.8%)0] ol & ¥ ol A(Table 2) B W] QM s S7HAI%] Aow

PR,

Table 4. Soil available P.0s, K', Ca®', and Mg® in a pear orchard as affected by organic
fertilizers in August

Treatment P,0s (mg/kg) | K (cmol'/kg) | Ca* (cmol'/kg) | Mg™ (cmol‘/kg)
Control 123 ¢ 0.15 ¢ 35¢ 23 a
Rice bran (RB) 661 a 0.23 ab 6.0 ab 1.6 a
Coffee bran com (CBC) 312 b 0.17 be 6.1 ab 15 a
Chitin incubated com (CIC) 264 b 027 a 4.5 be 28 a
RCC (RB+CBCHCIC) 674 a 0.23 ab 6.7 a 35 a

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

o Hls}e] AlAEFo] Zr)slE Aoz Vel thFig 1). T3 6¥o) 13| 8¥d] RE gt
ol A AAFo] FVtsle 3 H AT Bolton 5(1985)2 | = 3| g E 7#7# il
Eof 2 B2 v g u mu] A8olA mlAE A o] {4 A =%
Weon “5(2004)2> =2E 1] 5 wiFA o] Al-8-3l9= wl A= ei= NPK %%ﬂ] B9
o 2% Ekon EY] AlS-Fd ule} nlggtiarl st th Lee 5(2003)¢] Rargl 7]
ah:w%& A7k Bu1o] Al8-2 719l Wl AMAGTE izt Hlste] FA45]

ARZHE 71942 sk du EWlA Y 7| Eallwe] AAlF ST 7
3 Uwgo] B dire] wols A5 EHlsle] WA ol
Aaxwol} MEe] Whd AlxEy-E AL = 7192 28l o 24 (Wang et al., 1999),
CICo| A o] HdAl mAE AYAZF] FHAE FEsle Aoz FAHTH
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Fig. 1. Microbial biomass in a pear orchard as affected by organic fertilizers in June and
August.

RB=rice bran, CBC=coffee bran compost, CIC=chitin incubated compost, RCC=RB+CBC+CIC.
Vertical bars represent +SD of the mean.

2. #7124 g A7t g3} stopg el mA= 9%

14 el Algel § G wslel A wus kel a4 R, G,

Jo

2] 2 3
ol JHIF(SLW)S A Zal(Table 5), 714 EH] Al-8-2 thz-ol HlaLsir] 174
gk 434S AN AY vg AR Vet RCC AP 7HE W2 U A 74
£ Qg AN 71 e GuEQ7.6mgem’) S VeI ulE 2A A A
of tigt A AN Ho 5882 FVMFHS Ao ALRE=H o]+ Lee(2003)
o] mjAlEo] EollE HYE 24zt 18- Aol PulFo] STttt Aol A
gt AgS JeE AT

Table 5. Leaf area, leaf weight, and SLW (specific leaf weight) in pear trees as affected
by organic fertilizers in July

Treatment Leaf area (cm’) Leaf wt. (g) SLW (mg/cm’)
Control 55b 1.4 b 26.3 ab
Rice bran (RB) 56 b 1.4 b 258 b
Coffee bran com (CBC) 53 b 14 Db 26.5 ab
Chitin incubated com (CIC) 61 a 1.6 ab 26.8 ab
RCC (RB+CBC+CIC) 68 a 18 a 276 a

Means separation within columns by Duncan’s multiple range test at P=0.05.
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Table 6. Leaf P, K. Ca, and Mg concentrations in pear trees as affected by organic
fertilizers in July

P K Ca Mg
Treatment
(o)
Control 0.19 a 0.88 bc 051 a 0.16 a
Rice bran (RB) 0.19 ab 0.86 bc 0.69 a 0.14 a
Coffee bran com (CBC) 0.19 a 1.10 a 0.46 a 0.14 a
Chitin incubated com (CIC) 0.19 a 0.79 ¢ 0.55 a 0.19 a
RCC (RB+CBC+CIC) 0.18 b 091 b 0.63 a 021 a

Means separation within columns by Duncan’s multiple range test at P=0.05.
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Fig. 2. Chlorophyll content in pear trees as affected by organic fertilizers in June and
August.

RB=rice bran, CBC=coffee bran compost, CIC=chitin incubated compost, RCC=RB+CBC+CIC.
Vertical bars represent +SD of the mean.

Trel A A QBT W o R o) AL =
& A7}, AU Cas} Mg St

QXS THTable 6). B Ul 247 714 =& K9} P 5=2 el lE CICSH RCC(Table 4)E ¢
W b4 e o) Kok P2 vbehilnh ol Wte] wEw Eekw Okanagan” AFZRL
o] 7IAE AAl= MgE A9l st

4 sholl Gull FUIARE e 24t
2]

TolA BlETek el A JenA

a1 #wEAdo] A9 glltkar 819 th(Neilsen and Edwards,
1982). o] Al By 12\t Auvkd B9k U] A g, 2% FE 30cm 2}
o]9] EFS 7HA AL sk A shA Bk Al Ul Fr1AEge] #eg-S Aderls
& 7] wliZo]ti(Stiles and Reid, 1991). T3t F= JdAj oz Ao FE-2 A gs)
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FAAAA 717 B3 o) A o)& 2 (Millard, 1995) EoF U] BR8] oFo) u}E 3|
o] FHAEE BelvleE 1A ¥t

AUl FELTES BE R71E Aol TR T ol AeS B¢ tHFig. 2).
o= FHIFTE A TR WA o fHE o]83to] A AR T WAY =
A e Tk ofel TR A4 By AHytalA 4o B 78582 SHAA
35t 2] A2 TV AoR AJZbE THFaust, 1989).

oe] T/ HujAE-o] v FAl Eirol wX= dES EVIEA wo T, Aol
27, QA5 2ARIG e BE f71d ATt ek foAE Ve A gttt

u

(e}
o
(P>0.05)(Table 7). o]:= #3428 7F 714 WSS A ivhF 79 542 24 o
A ware| A e o] TS A77F A gte] MnkE ztolrt fldtke Ao 43
3l tHLee et al., 2009).

4

Table 7. Bud fresh weight, size, and number in pear trees as affected by organic fertili-
zers in November

Treatment Fresh wt. Bud size Bud No.
(mg) L (m) | D (cm) LD
Control 112 a 82 a 54 a 152 a 99 a
Rice bran (RB) 116 a 85 a 55 a 1.56 a 9.7 a
Coffee bran com (CBC) 107 a 82 a 53 a 1.56 a 9.8 a
Chitin incubated com (CIC) 98 a 84 a 53 a 1.59 a 103 a
RCC (RB+CBC+CIC) 111 a 8.7 a 54 a 1.61 a 99 a

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

4 5 oL 247y 57 10kg, 10kg, 10kg, 30kg?] 4k
Shal oz NPK B3| 52 9 60gS sttt #7142 Hls e dadhn



714 vz Fdel uhe v o] BEYEAT 4 ¥ 9 got vm 373

o Eok Y f71&Ex P, K, Ca, 1dal Mg 5% & v & AlA)| 2(biomass)2 =7 A Z T
ol
H

HS2 718 Bgaigtellx 71 =9kar, v A Agztells f-2dol itk gl
Pot K s Azt freldo]l UetAn B W 7148 s s #3dol
A Gl Cast Mgi= A f3toll frelido] ik Gl 54 he e 712 vs
Aerel A thaTmu S7kehs e vetwlow e ddwstol M= freldol v
B ogkrh B A3 193 R4 HHE B9 vl o] Bk FAE AR Ao
= 714 vl txatgtel Wakgk 2ol U Al e A= lolA, 4713t 18-

B EY 54 Wste olo] e A 4% A4 Hed Aot
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