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ST ROV TNEm SV (BE) 9T 20N A RT X7 FFOMEREEZRE L, 56
(20 B RIERITHE D FEFHEEEICIG T 2720, KV BIERIIHMETE 5 L9 ¥ A L7 F PCR 2FIHT 52 &1
D MV« RENSHUERE 21T 9 FEEMEL LT,

F—U—R: Ay, HEMRE, DNA~—T—, 7SV 7ik #1412 K PCR
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PRBIRERA 0 o 5fE AT 77 JE, 2010 FICRERER S, BEWRSAE LS L TGOS &<
IRPNPERIZ S R 3 A TR Y | 2020 AEIZITHESIEAE 39.0ha & 72> TV D, ‘A RXNTX 7T F RETHY ., &
{RENZEE LT MR OB L » THF2EE LT\ 5, FI B2 5ET 57201203, B8 Th 2
R & AEBLT D DIEMSRIE A ZSHET DR DV | FEEICHEV RO R A AT S 2 BrET 2 Fik L
LT HEVEARRRRHE (=r Py, A~ X) ORI, BVLERIC X W e S ORI OKFR) 72 E2MTh

Hra, 2007), A2 TEHI O LEFESBBREINTELT, A arogidd, BIERTH ISR F-H ok
f@m%txt/% ECHERICERE L, BRAEY HIZIEMBLOE 2 - Blo LM I S5 2 &
WZEoTITH, ZDed, Arr® F EAERCIIALRII AREAET HAREENH Y, 20 L EhokkrE
DARFERTHDH &, FEBEREnTZH L TLE, &%DE@%H%:@%%@E%@%ﬁ@A#%’&
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ﬁ%\m@®77/hﬁﬁT_oﬁ#6%M#%éoit@@ﬁ%w%é\@%ﬁﬁﬁﬂgéﬁﬁm®ﬁﬁm‘
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WMETH D,

FE T OREREECITN L OO TER D D03, IHEILLS FIHESTWD O, DNA OHHEES|OE (%
) —N—L LTHWAFETH D, DNA v — D —F, BHERBRCT A VA AT & W o - TFiE & e,
SHAE O KBS 7 A TE | T RHSRIGHICTR TH A T& 5, DNA ~— I —Z AW 7=
L LT, RAPD EEHW= AT (58K, 2003), RFLP #E&# W - = > U (Matsuura et al., 1994) . SSR £%
AWz 2 (AR5, 2014) 72 L Kz e MEREEORRB R HAv, X0 IR/ E BRI TE, 2 OfififE7e
FIE~OWRNEL TS (KIE, 2004),
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B, FI T OREREIZBNT, %%®7wﬁ~1i1ﬁmfo\ﬁbfmfi@@%@mf%é# B A
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BERER) 7 DI BLOAZ KT HAMERETH D Z MBI TS (Lillyand Havey, 2001), Z D72,
S hary RUTH I LDOERN, KMEEET 5 DNA v—h—& L CRHHATE %, mtIRDP ~—F—¥3I b2
RUT 7 AR SN~ — T —THH Z b, F Tl ko2 oss b h, -8 H M
FE IR O SR DO A Fi o7z, 7SV THIRFEOMRENARE T, MEZIFEILTEZH LB BN
77

AWFETIX ANT X7 OFFMEREFEORY - ERIAZ B, mtIRDP ~——0 ‘A T F
77 FEFHERE~OBRAMEZ B L=, KIZ mtIRDP ~— 7 —Z N, BEREZ1R-7- 9 2 TR UL
I RRIEFAT ) ROV TRET L, MEREEZBRE Lz, £72. I5225%8=(bo7-, DNA filtHo TE%
BWi=Z A L7 N PCR OFIZOWTHRET L, FEOSEEZITo72,
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2. 1 T—h—IZHD:ER
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‘P32° DEAUFMT ATV, MBI T 5 ~—h—& L TR AGEZ R ~—h — %38k L7=, DNA fhitiZEL 5
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EDTA) 300uL Z UL, ##kA B L7, 65C. 10 /3 HIMENL 7=, SMEEEE Y © 2 100ul ZIRINL, K |
T 10 43 [EEHE L7z, 15000rpm, 4°C. 15 4yl 0ol L7=#%, FiE 300ul 28 L7z, Bl A Y 7mssy —
Jb 300uL AU U 7=tk BEREFI L, 15000rpm, 4°C, 10 sy OB Uiz, RS2 85T, 70% =4 / —/L 300uL
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2. 3 4L FPCR ZRVE-REFEODHRER

Ohtaetal. (2013). 5 (2018) D SiEAEEEIZ, mtIRDP ~— A4 —{Z- O\ T, AmpdirectPlus ((#F) Sl
YEFT) Z MW =& A L7 K PCR Z4T\), filith DNA % W26k D PCR &, 7 a— A7 )VESKIKENC L 5%
PUFENT CHESR A LB L7z, %A L7 b PCR % 2xAmpdirect®Plus () EEEYERT) 10uL, BIOTAQ™HS DNA
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59uL, JEE/K S.9uL ZIRA L7 20uL ORISR ZFHEL, ©2F L9 UTTELZRL S EOOWTH 7Y o
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YT DHDSANT L P B L ARBASEIZ LTI ONWT, £ 96 LT DX A LYk PCR 21TV, 14



P2 - STEORAEZMGR LT, Fiz, 2V IREIEE . ZA L7 b PCR Z W IIET, VEERH & RE#e
MaRE L, L,
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3. 1. T—h—EHDEK
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AbEEKk L 1), 2B, P32 . ANRNTXUZ TIEIKI800bp, P2’ TIEKI 600bp (23 RAMRH
SN, THa—RAFVESKETH Y ROKBINTRETH -T2,
M 4 & F F F @ 9

X1 mtRDP ~—H—IZX5 ‘ANTX 7 BLOWERREOLAMRNT
M : 100bpDNAladder, & : P32 (£ T F L ZHHE) . Fi: ‘A NTF0 20 QP2 (A ATXU VHTH)
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RETHSTM, IRAFIGZY 110, 115 T3 Ay RiZ#ES . B TOMEGETIIRE & T amtErnd 7=, Lz
Do T AHEASLZIZEBWTIE, it DNA 2Sv7 £0 07 HilE GRG0 ) 2/ &< T 08NS
5 & LT,

2L 7 FiE L UTIE DNA fliH 2 ER0 3506 L, %@%mﬁ%ﬁ*LkﬁﬁPGU%ﬁ%iﬁ%h:ﬁ<ﬁw
VKEhD SV 7 Bl A RE ST HZENAMRETH L, MEICB W T bR - 77714 M2 &2 DL DNA i
HIEETH D, W%ﬁ%%ﬁbtﬁm\Awﬂﬁmidé<f%DMﬂE&%%lfﬁo%%Awﬁi\k;@
P T NAATIZ L VT D &Il L7z,

F1 2NVTSHTICRITS P2 MHEREE
s ‘P2’ IRAFE
BRIE 173 1/5 1/10 1/15
fiiH DNA L7 3 ND + o+ +
TV + 4+ + +
+o R, 0 S RBRELSRRIIALE, ND: 7 —4 7L
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TTrT TTT TTT

TV < L L DAY g@& P 7Y /ﬁg@@
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2 & FIREFIEDVI
SRFINE | TRRA R



PLEDOFERNG | MERE X mtIRDP ~— 4 —% iV, 13E% 3 K512 12 LT DNA fliH %17\ >, PCR -
BRUKENZITH) 2L L (K2 Hh), AHFETIIALY PO BRFERABITHIE X 20 00, HlICfEiT
vy FHOIRFEOAMEAHETE T,

3. 83 #1417 PR ZAW-REFEZNDHE

mtIRDP ~—#—% " TH A L2 k PCR #1795 Z & T, 1RO DNA 277 L— K& L7= PCR &[A
FROFERP GO (K3),

XA VL2 FPCR CTHL/ VLT SN ARETHDIMER L= Z A, N7 H 3 BLO6 kTl Ly T
TELT ‘P2 O RRHNARETH ~ 70, 27 L 9 IR TIIM A ARLZET, 15 73v 7 H 1 2L s T
BFEPERIRAE LT (F22),

DFELD CIZE Y7V 713, FEOAFIRE, >OXDIEE, >OEDEAZEFICLV 7Y o7&
ORIENRKENZ ENTFREIND, 2D, ST REICBW Tl L7 L 1 Svs =0 3 @
wThdEZONZ,

PCR dPCR
2 W T R

3 mtIRDP ~—X—DX A L7 k PCR ~DiEAME
PCR : il DNA #7571 — k& L72PCR. dPCR : #A L7 k PCR,
2 P2 (‘ANTHRLT FAH), Fi: ANRNTx0

#2 HA L2 FPCRIZKITSD P2 MiHiksE
‘P2 IR AFER D
e RHHE (L)
13 15 19
MEE 15 15 15
(Gl 15 15 14
ket 0 0 1

T, ST HBE3EIRT ANRTXT OB P2 HERIBAVY IV, R 96 [El D
IR URBRZAT 7o & 2 A, (AR - (AT AT T, BRI FTRETh o7,

U EOFERN S, 2F L9 UEAHWTTFERZ 3 EES/SILIICT B4 17 k PCR EIC L ABHMERERE
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4 WREMEREED XA L7 hPCR FE

A ERRET B, 1 SV IZ0E 3RO TEEARELL, W5, Brxth 7 v 7 OESE,
B:MAICEELINEET, 1 KOOF LD UTTEEE6EEEL DL,

C: PCR 7L — MNOKIGIRIZOE L 95 CE AL, 8]< 10 [E##HT 2, Hgsict > » L PCR B4,

WEORER, ¥4 L7 h PCRIEDTEHIZL Y DNA i 28835 Z LA TE 72, 1800 /L7 (5400 fiE{A)
H1= 0 OVEERRIB L UORMEE L. B LI VT XA L7 MREETITEN S 225 BiE - A, 537 THT



2OV IED 982 Wi+ AL 1303 THDOZENZEI, 23%., 41%TH Y, MEDHFELEXND Z LA ST
071:: (i‘% 3)0

3 BWEIEOEERR - BuEE ARG (1800 /L7 H721)
2NV RRTEE IV EAL VT b

A) MEE (B) *xTHe (B/A)

FEVEZERF (KR - N) 982 225 23%

fEgE A (M) 1,303,421 537,405 41%
MR YHRESE () 190,285 282,312
5 & (M) 1,113,136 255,093

ko BRRG 1,133 [HCHEH

3. 4. HIERTEDERESERDER

ANT X7 OFEFEFRICIBW TR, RIS EARIR B AR S IR B b S i 2 o & — 03l AR & ke
ATV, KRR o ¥ — AW T CIXm BRI RO & | AP SR OMERRE &1 T
STWD, ABFFETRZE LI-MEEETEA L, 2011 2005 2019 4F % THAE 450~600 73V 7 OFE-{-HlERRE %
1TV R 0~4 v OiRfEZ R L7z (5), e ERET1 2y b (1500 Rif2E) H7-0 ., 6 /31
7 (18 K1) MELCW5, FEALR L72 2020 41213 1800 /L7 ORFERE 21TV, 12 7L OIRFEZ R
L7z, IR Sl m  MIOWTEBERE L, IR Sz oTor y OB HfTT 25 Z & T,
FEREOEE T2 LT D,

X5 MEREICRT DEERE
3 P32 UNTXRUTIB) . Fi: ANRNTFLT, QP2 UARTHXUTHETH), % IR ALVY

Flo. T I RUTH ) KIS DITHARTER LT WVEHECSH 5, ~— D —ORGHERICE R’ H -
et TWEITHEN 2 < THMERE OHEIET 5720, F/ERELZT O MBLRFRICOWN T HH AT
RIEZATV, BEPIRND L MR L T FAELZTT> TV D,

AT X0 R ZRHERREN ATRE L 7o o TS, A NT X 77 135 % B RILRBAIAENTWNDH Z &I
Mz, REGFEOBR bEDTIY | WTTUIRER OIS LT, BARLRRNME L SND, A5
TlIEAERI 72 PCR W ORERILT T 0 — A7 VEBKUKEN TITo12id, ¥ —F =2 W7 T 7 A Mt
ThHIUX L VBELRED BRI TE D, 2O, MEREIZBWNTH 7 77 A2 MEFTIZE O v 7 Bl A 5]
T RTONDFREMENR DY . 5H%ITT T 7 A 2 MEFTOBEM 2R3 S &0 TRET L TS IWER ® 5,

=

AWFFETIE, Fi AN AT x 077 OFEHERTETELZRR L., MiREoMEmE2FIH L
‘ANTX T OmBLIEZHBITE % mtIRDP ~— 7 —% 1 filAA sk Lz, REIZKIT 55 7L ojiEt)
IRRAFIEERLMNCT D720, i L7= DNA Z2{EA LT PCR 2179 FiE L, TEEMHAEZ RS LT DNA il
Hi « PCR 217 5 FET, A7 HIE (REY T NVE) 2% TRIEZIT-> T, filith DNA OIS Tl HbRRE T
DNARBAZIED 1/15 THRIE T 7203, FEERRORE TR CE ZOIRRABIE N 15 £TE -7,
VEEME A BB L, T3 IR %2027 12 L C DNA it 217\, PCR « EXUKENZ1TH & & LT, B b
R OREETE LT, #4 L2 F PCR ORI ZRAA T, DL 5 LTH TV 745441417 PCR Z1T9
Z LT, B HRAEIE 1/6 £ CIIEE L CHEM FRAZBRIECTE /2, 2L CICEkB V7V 8D
RIIEZZE L, I3 EERS /L7 I LTHA L7 hPCR - BXRIKEIZ1T5 Z & & Lz, mtIRDP ~— 74—
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Development of an F; Purity Checking Method for ‘Ibaraking’ Melon

Using DNA Markers

Takaori ODERA!, Tomoko ISHIKAWA, Kenji KATO, and Maki KUZUYA
Summary

In order to maintain the seed quality of the Ibaraki Prefecture Fi melon cultivar ‘Ibaraking’, which is becoming increasingly
popular for its good quality, it is necessary to check the seed purity and supply seeds without self-pollination. In this study,
taking advantage of the fact that melon cytoplasm was paternally inherited, we developed an efficient purity test method for
the ‘Ibaraking’ seed for bulk (mixed) analysis of multiple samples by using DNA markers designed on the mitochondrial
genome. Furthermore, in order to respond to the increase in seed production due to widespread cultivation, we established a
method for rapid and large-scale purity testing by using direct PCR.

Keywords: melon, purity checking method, DNA marker, bulk method, direct PCR

1 Address: Plant Biotechnology Institute, Ibaraki Agricultural Center, 3165-1 Ago, Kasama, Ibaraki 319-0292, Japan
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TenAH BRO WK OKRBAERTORRICRIT 2 REFEZRFI Lz, 3o ELT IO
(KT ATHANRSIETE RR O BRI TH LS, RED/PETINEMENME -T2, EE 1E, SEK
COLEREICIE S L, SRR TR REDPRE S WEEAE o2 BRI IZ BV T
BAFEETREALZVWEEZ LN, FLbNY | RDIB ITETNENARROBE:MFEIZR
WIRRFIRPIERS LU HFEMAEORMEZ AT 525, AR BT AN TREESREEEIC B
TEAMETEWEEX b, THK F BEPBRCEENELS TH Y, RGTED e’ (IS
Ntz b b, ARICBT 28 LB S D LB DN, £, WK60HEICH —HERZHIR L
7o HKT ORFET, BRI SBI RO DD, FEER ST,

FoU— KSRV F Y, R, RERE, EIEE, 80

1 [XLC®IC

RIRILD2019F- O R EPEHFIT102EM L 7o > TEY | Z2OHTH =R T VI EHBEEFINOS5E
MC, RERKXTLIEBRBFEL 2o TS (BHRKES, 2021) . LavL, ARET REMITEE304 L. E
OEBERENZ L . INE - MEOETNRASNTWS, ik, 540 Sk | dlo EK
O SRR CIEM HED84% % 5T\ 5  (FRIRIR, 2016) . £7=. BiLix i\ OFEMITREL, 20
B & U CMNATEBOE NRE - B EEEIRR A U e M S o se i (Bl ENCAFZeBRssia N B2
- BN EE TR A TSR S S E S ) B O AED hESET | KREFEROFAED FEK
NEASNTWND,

AETIE ‘K OREFSC BK ORDEORENEEOMBEL 2o TWnD, £2, ‘K T
% DFEERM TN Y AL LY [HARTEES ~OHE N ThH TWA — T, WHEE a2 b, X
HOFNWEFLHEE 2> TRy, BEEAOFLERENILEENTND, o, BAEOEEFFETHD
Bt 1 =K . CEOK ICHARRANELSBWRNE DI ELH0 ., B TREEICH D, I
D7D iE, BARFEOE IR LEEZ SN, HALARZWRENT, BEWRARLFEN RO L
TWo, 22T, AT (EHHF) RSB SEMF ST 23 50 U 72 55 8101 R e i P i E 3R 1 &k
S THIITMEREE SN =R T USEMMICOW T, KRR T ORI REREG 2 v ¥ —RHZ%E
FITN CAR RS EIC I - THEE 21TV, SERHEIC OV TRET L TEZNFIC OV THRE T 5,

E-. CHK oW TiE, AEBEROWBIC L > THERA LT EVWIRENRHD Z &b Can
B, 2018) . HUFTNIZEBW T HRNITHREBRZITWVRGE L 72D ThhE THET 5,

2 MHEBLUAE

2. 1 HERKBOXRELSLUHEHRE

ek U725 ORI R 1D LB TH D, BRI EERAE L ¥ —FENEFT O VB (K
WA RRE, BREERER 7 ) TiTofe, LSO Z R 7 v~ A F T HAKRIZ200843

D Bl AT N EAAR LA



AICBEEAR%, B L VEAT AR Z & B3 272mx7.2m (B0 H) OMIRCTRIFEAICERM Lz,
R AAR FAEPT R AN T U, <R IINHER N E 2D b o & L, HITO ‘3K (2008
FERE A C0EAE DO2AR FAEHBALNT C248F, 20154E00 B 1%, 20154ERE AL T 1A D2A A — SUFHENT T4
(CZER) . CEK (20084FEHE A T204E4E DR ERTHAUE AT T2HF, 2012470 51, 20124 i1 C244E 4
DOIRERHBMNL TN ER) | B’ (200841 5 T20FE LD 2R FAHRAESL T3/ DAL L
oo FERGEPITRUR TR A (RIREBER G 2 —, 2008) 12, i HBABRIZAFE O E R
ZEYBREINCHE L T o T2,

#1 =AY FUHRE 3005 . EE L BL2Y . RDHDAR BLWY HK OKXE

4 EES/EIE S LR & B IR EE SRR H R OREE S
Xo% 3 FUBEs4E Bk 435 il AR Sz 2015%F6H 190 (B k3K 5-24374)
B FUHEESSE 26021 HEx v BERMEME. RBEIIG SEk 20154F3H3H (6 523912)
FLHMD FUBseE 31432 HEXHNY BRE BRI ok 2015%F6H 190 (B k3 524373)
B I FUBSTE 162-29 269-21 EEFEE ok 20164E7H 6H (B8 525276)

H X T UHESS S ERk HhEx X Wk, BREW e 2015FF3H3H (B k3’ 7523913)
1) HE435 : 162-20X “FH17E | 26921 ¢ CEAKT X ‘BE AR L 314320 AT X BT | 162-29: HrET X CEK

2. 2 PAEAE

BHARRRE IS, 2 STEFEOFHE, BREOFEIT OV TIT20094FE~20134FE D SR, BITEH], IXHER)
WDV TIE20145~20204F O TR 21T - 7o, FREOFHMIXEE S (2015) OHIEIZ LI, kB
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Growth Characterics of New Japanese Pear Cultivars
‘Hatsumaru’, ‘Rinka’, ‘Hoshiakari’, ‘Narumi’, and ‘Kanta’

in Kasama City, Ibaraki Prefecture

Keisuke KAGAWA!, Hidenori ICHIGE, Iwao TERAKADO and Akira SHIMIZU

Summary

In this study, we investigated the fruit characteristics of Japanese pears ‘Hatsumaru’, ‘Rinka’, ‘Hoshiakari’,
‘Narumi’, and ‘Kanta’ grown by the Institute of Fruit Tree and Tea Science of the National Agriculture and Food
Research Organization (NARO).

‘Hatsumaru’ was harvested earlier and had better eating quality than the control cultivar ‘Kosui’, but the fruits were
smaller and had lower yield.

‘Rinka’ was harvested simultaneously as ‘Kosui’ and had a larger fruit weight and was higher in sugar. However,
there are many points that need to be considered when introducing this cultivar in terms of cultivability and storage.

‘Hoshiakari’ has scab resistance, and ‘Narumi’ has self-compatibility. These characteristics are not found in the
cultivars in Ibaraki Prefecture. However, they were not superior to the control cultivar 'Hosui' in yield and cultivability.

‘Kanta’ had strong vigor and was considered that it was easy for the pear farmers to cultivate, because of superior
characteristics compared to the control cultivar ‘Niitaka’. Therefore, ‘Kanta’ was expected to be popularized in
Ibaraki Prefecture. Fruits of ‘Kanta’ bagged with single white bags at around 60 days after full bloom were higher in
sugar than those without bags, although their appearance was impaired.

Keywords: Japanese pear, new cultivar, fruit quality, adaptability, bagging

1 Address: Horticultural Research Institute, Ibaraki Agricultural Center, 3165-1 Ago, Kasama, Ibaraki 319-0292,
Japan
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Application of Tree Joint Training System for Japanese Pear ‘Keisui’

Keisuke KAGAWA!, Hidenori ICHIGE, Iwao TERAKADO and Akira SHIMIZU

Summary

To clarify the applicability of the tree joint training system for Japanese pears to ‘Keisui’, we investigated the effect
of different training methods on yield and fruit quality of young trees. In the case of direct planting of first-year
seedlings, jointing of ‘Keisui’ was completed in the third year of planting. In the sixth year of planting the converted
yield reached more than 5,000 kg/10a, which is the target yield of adult trees, greatly exceeding that of conventionally
planted trees. When large second-year seedlings grown in pots for one year were transplanted, jointing was completed
at the same time as planting and the converted yield was more than 5,000 kg/10a in the fourth year of planting, resulting
in an early high yield. The fruit weight and sugar content of the jointed ‘Keisui’ tended to be smaller than
conventionally planted cultivars in several years, however the potted fruits were larger and higher in sugar. In addition,
treatment of gibberellin three times was effective in producing longer seedlings. These results concluded that a tree
joint training system can be applicable to ‘Keisui’.

Keywords: Japanese pear, tree joint training system, large seedling development, ‘Keisui’

1 Address: Horticultural Research Institute, Ibaraki Agricultural Center, 3165-1 Ago, Kasama, Ibaraki 319-0292,
Japan
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ROGAENZ, G ORREIEAIL B 2R N0) JiEo#K FKilb, 2004) | HEEREZEFR
(NOs-N) EEOHEK (IG5, 2002) REDQFRKE 25,

IHETIC, BHS (2014) 1%, BRZ LF Y ERICBOTERIEBHI R ESEIE 2 0FH 4 5 (BT AR:)
TRV REBERAENEIN LR IEE BRI BN EINT S 2 L RESBRARL BT L., BRI
BEO—ER &2 HEIR BT 2 AR (MERRIUERIEE) 1%, T KR~OZBFRAMKRKICAEHTHDL Z & &2
LML TS, Fi2, NoODOFEHITE LT, IBTTHEAEE TNLOPE &3 % < | HEARAUE hEAEYE B & OV
JEEFZDORE AL CFIEECHRIAT 2 FETIEER L0 7<% (BEH G, 20150 ; N5, 2019) Z &
N BN TS,

LovL, HEAEOEAIZB W T, A YEOHERICH KT HN0 (R TiE NYEHERH N0 £75)
BLOINETICHA L, HEPICE S TOAHEIRIZHEKT HN0 (R i T GEAZE) Bk
NoOJ &F5) IZOWTIHEHE STV,

N OZEDRENRES ADLEIZH72 0, Wik & T2, —HLh7- v OIFEE LHEH I
HEICES L7 THEHRE) 2 RDDZENEETH D, BEDRETAOH N - WNEOHHTHL AR
EREHRET AL R MV ICBT2EHEORESICHL ZOBRENHLR TN D,

Z ZCAMIETIE, RRRO3MEAEEOEM Akt L, I CHERO R A2 ST 5 Z ik YR
JERRI KO ) GERZIR) HRONOHE & - PR A+ 2 2 L 2 HWE LTz,

2. MBRBEIUVHE
2. 1 HHEES - FYE S UHEEE
1) Bl KEREERAE Y X — YT




REBRII R R R G o F —REEETNEY (BHEE S EEAR 27 . T-N: 451gkg!, T-C: 56.8¢
kg'. pH (KCl) : 573, &EEIRBRBALER) ([CBWTITW, b3 2 HEAE oh B X LS 132004~ 20204F
F ClHE— OB G CTHbE L=,

BEREMIT o A (BHER254E4E © 20174F) Z Wiz, 199343 A ICHHEADE K EZMIR L. D%
DARFEE PITA L O PR Y (R ER OB Z—, 2016) ICHEU7-, WEAKEEREIZ7.2mx7.2mA
D H (380#that!) & L7, BEERAMIE LRSS 5720, 20043 A ICKOHER &= HEX L F v —Tig
25cmHhFE F90cmE TOWWAILY . = ZITE S90cmD Ak B = /L RIBERER 24 A L CTX 1V | 11X [#E25m?
e Lo, BI@IEEAEI~2H 10 L, BEMB X OREIX T X CEEMCREB L, £72, Bk
HRIFRIZHE 9 Ads L ONEKIZ T e o 7o, HIRmEBRIT, 2012~20144F 3Kk O B4R H & 5 5 54y B AR
Fehz. 2015~2020MF 13k e & B o M FEARR & L, HEE XY 2% L T OX| ) BIXmEEG 5 R 5 H
ST, FOHITK L,

BRI IL, 20164F & TITHEARARR X, (L PRI, BT O3X AR T, [X#E25m? (1#f) T3KHE L
U7oo ALZRIEEHK A R o S e (KRR A Z —, 2016) ICHEL, 4E[T200kg N ha
(FLAR100kg N ha'!, GBAE100kg N ha!) OZERZHiH Uiz, EITKIX, BFEETEE L TCREEAD )~
B OMEAEIERE (FWEH, 2002) (ZH-S& | ALFAERHC X 2 YRR &2 2 TR FEHEAE A 300kg N ha'! yr! %
BEF U7e, F7o, HEIEMRERRKIE, REMEEICRIT 2 RPEREZHIECRE (ARG ELZLNE) L, B
AEIALEREEHX & [FER AT - 72,

2017~20204F DOAFEMNIT Y FHEAL ks L OH ) GERZDIR) HRONOHEHEA KD D72, HEJER
X J OB TIKICHERR I X 2 3 & L 7o, HEARR X & T v —OAE O % X 1R T,

N

O Fxos— GEAE)

@ v i— CHIEHIIK) <> HERE T

© #att (R : k)

HZ L O XALE

X1 2017~202051281F % B XX

HEAE P XX KB OV/40HEM & L, HHREMELZ T O Lo, HEOHEHMS ZMRT 2720, BiEE
D20204F1F20174F L [ UK 2 FEFRIX L Lz, 20K 912, HEAE W K ITEBRAITEE £ CHEAE o
ZATV, PBRAE IS HEAE 2 I U B REEF X & AR DR A 2 FEki L 72X & L7z (20205E D A2 H o
Wre7pz) . Fio. BEGOIMETICE R MEIE L OMEILH 21 Th e WEERX 23T 72, 2017~20204
BT A2RBXE2ELHDHE, RIDEBYVTHD,

T, HEAEIZRIR FETBEREFZ CTEESINZLOREBEAT L, 2EFREEL LI, LB A
F2II3A) RRICHEA Lz, ARSI O F A2 R,



{EZENERH I Z 2 JH

oK MIZ2A £72133A4

\ZiTo 7=, FT-.

BRI DWW T

.S5HO6H. 94

2. FANZEN30, 30, 40kg N ha'fifi L7z, Ve, MBXZFNENEREY . FABNEEZHNT, %

X —HUZ 4 57160kg ha! yr! 2 FEE & U ChEfE L7z, IERHIFRmICHAm L, i3 b o7,
Fel A FREBR XA B 1 D A T o 22 55 it I i & ME AR A
. s fi I 2E ik (kg Nha') REBA %
Ak I X R} X -
R Bl B2 GBIE3 A (kg Cha')
eyt Q) 30 30 40 100 -
O
e 100 0 0 0 100 1291
B EEX. ARkl 100 30 30 40 200 -
. b2k 100 30 30 40 200 -
e HE R 300 0 0 0 300 3874
EATH B (B2 ERE 100 30 30 40 200 -
ﬁ%k R AbSEEEE 100 30 30 40 200 -
FIX b5 L 0 0 0 0 0 ;
1) PR &)\E . 2018~20204F 0> 2
2) bR IR 2 2 TN T
3) HEMEI IR ERRHEND & AV, SRR LA GREAEEL Lz
72 fEERHE IR o (b S
p H EC (gke) o Ay
(H20) (dS/m) P0s KO CaO MgO TN  T-C (gkg)
JOAR 38 0 e HE I 7.8 8.0 420 32.0 50.8 145 233 298 12.8 430
S 132018 ~20204F 0 S i
D) KRZEEIHT-0 . ENLINIEMHT- 0 OE
2. 2 XF. RE. RERE
RIWTIL, 2017~20204F DAFER Z AT & L=, AFREIL. #EmE @~5H) . IR S

(128) 1ZoWTHEM Lz, BHEmMEL. T8z POIC16 52 T, £ A0 85 BEsMEE T
FEEEZWE L, Ee LY G 9 2 M OBEINEE & BAR TS AR OmEEA B L, 160 = A miE
TRTEZAHL TR, FOESIX, HE1I0emMl EO b O ZHIE LZ, IEIE, 8HFa»59H k
AN L 7= 2R FEICOWCTEHEAHEE Lz, —REIINEZ R TR L TR, REMET, I
HERRIIZZNZENIB S 72 0 10 A2 RIL T, X~ X AT —F—EGH 5/164 0 FDTT7 T
— M) FREAZRE L, BRI 2 BrixbEEEE (PR-101a,  (BK) 74 =) THIE LT,

FERHAENTIX, — JCELE BT 21TV, TukeylkIZ K 0 ZELIR LT,
2. 3 —BEZEFE N,0) HHE

FAIIER S (2015b) B LYW S (2019) IZHELT, 2012~
20204 R I BT AHIEBEHONOT 7 v 7 A%/ B — X RF ¥ /38—
% UK, 1997) CTHIE L, T7bb, BRI TEIIC, XH
DRIz H DT U EE D S KI50emBfE 7oL E AL = VR
Bl fE (EAA25cmxE S 10ecm) Z5emfe/EH £ 5 X 9 ICRE
(HIX3ME) L, I InzREE Lz, 2B, MERXILMEE

DR DT T OREFE D 72 W IR E Lz, BEENIE., 2012
~201A4EITTE HER LS . 2015~20204E 12 5iA4E ks & L, BEARE T 2
ﬁﬁﬁ%%%f%%%ﬂ@ﬁ@ FOEFEF ¥ o N—NIZHEL X2 HEE

Too W ABREMX, BEICE/LE=BIEROTF v o — (B

25cmx & I5cm) AnSHE, Ty URN—REEZLDOY. 1057, 2005012 F ¥ L X—NH XA &Z50mld > )



CEAWVTImMER L7, I EEZEIZL TRBWEISmISA TAKIZEA L, WIESEEIX. 3A015H11
A ECoMMITEE, FRICHEEH B X OSEREZ IXE2~3E1T > 72, HIROKWI2H 22528 £ Tid2
A ~27 ACERE 21T o 7o, BT RIXIEIT K OHERE R 0 ISR E L7z T ¥ o X — b T A%
B, o X2 2 OS5 ICE LT v =D T AR LT, SEL 723 ON,0
IREIZECD A7 v~ 27T 7 (GC-2014,  (BK) EEEUERT) THtr L7z, ot iSRRG,
2012) (IZHSW 2, FERONOPEHEIX, 2A1HZIFEOXEID L LT, BFBEMECIVER L, HE
HPRETE . B X OEMNOHEHED S EEZ X OFEMNOPEHEEZ 2 LG &, KX OFEMMIEEEHE TR
LCHDERTRDZ, BARRIT, KIREFNORGEIN T —& 2 H o, SEHEITIE. ZoohlE 8o
ATV, TukeylEIC L W ZE K LT,

MRk KO GEAZIE) HRONOHEH &I, YA hE HHEAR ok = 1817 X — 1817+ ) |
(HL ) GRS HOoR=1E1THhr X — b PIERHX ) KR L (K3) .

45
4 __-_--_--_-K_
}, 3.5 MAEHER ok
5, N .
z VAN
%zs iy GEFIZDEL) Hisk
2, AV
]
His
fricy
Q1
Z
0.5
0 1 1
TR TEFF TR LA
(HEAEE ) (HENE A 18r) b IEEL D 22)

B3 HEHEIR ks L UML) GEAIZIR)  HORNOHE 5 H O

2. 4 ITEOEREERSEDHR

2017~20204E DAER 2 AL & L=, SO0 L, SFOEKX GRE) 128\ T, KA
HHER S 70 B S0~10cmDJBEN 2tk (EAS13mm) TERE U 7=, SRESERE T, £ 4m U TH20E,
FRICHER S 3 KL OEARE % T2 ~3[E & Lz, HHEOT =7 BERITEID VU AKRHEBL LD
HEAREZE R T L ¥ SR T EIE (B, 1986) T X — /L HBEWZRBEEHEHE (RX—F7 2
50s. Gerhardt) (2 & V434 L7z,

2. 5 TEOEXRFEEDHDS

TR, BAEDOF U EIES D S HEIERE T RTO123 ~ 2 IR L7-, FEX GKIE) 28T, X
DR RN I D EED S K ImBEN 72L& DI S 0~20ecmD JEN. 2N KA —H — (EA70mm, KiEFLT
¥ (K ) TEERL., HtrHoREE Lz, BERLZHEIRAZL, 2mmD 55 W EE LD 2 HE)
JLH S HTEEE  (VarioMAX CN. Elementar) CTRKFEHZEZHHT Lo, FED HERFE G BOHER & K/
TEIBICE VBRI LT, BRKERD T,

3. R

3.1 &8, NE. RERE

HENE I K ONERNE D it 1 5 1 D 5 75 2 35 BR X DT A & 1382.2~88.5cm, U #133.66~3.83kg, —RE (T
378~382g, fHFE(X4.0~4.1lbs, RITHEEILI13~11.6%DHHTH Y | FXK & HHEEEOEVICE S HE
RATRD Lo Te (R3) o



=

K3 HEREBIOENROMMAGEOEVWSAT, INE, REMEICKITTHE
RE

e by = liilzllil g
s MR Gk A& WE R
(cm) (kg it m°) (2) (Ibs) (Brix%)
HEAE AR X 86.3 3.83 382 4.1 11.6
(b5 JE okt X 88.5 3.67 379 4.0 114
HATX 82.2 3.66 378 4.1 11.3
%ﬁi{ﬁy\ﬂiﬁl) n.s. n.s. n.s. n.s. n.s.

SAE 12017~ 202048 DOA4E [ 0 S
1) ns.: S%KETHEERL

3. 2 NOHH=E

2017~20204 2 BT HEF K DON07 T v 7 AL, RO X A I T TT T v 7 ADE— 27 INBLITZ A,
ZFTORESIEREERD ERESLSRIERR D72 (X4) , EEEHZONOT 7 v 7 20— 7 38
TR TRE L, R SALPIERHK I Z N K D /NS WEBTH - 7248, 2020551220 TIHIEFTX L1k
FHEEHX TR & e o T0, ZOMOKEHIZ DN T, EITRTORREWHA R H 5 H DD, JulikDiE
WIZEBTNOT7 T v 7 RCRERETH LN ST,

5} e @EHE Mok ik HERARERIK ——— (2R
HEAE NV e B4 — — —EZEH
300 1 HATX 2R IX 0
= : [
g 3 :
1 50
z. ~
0200 o 3 B
= : i b 3
= S
: g
= %, 1y’ @ w @ @ i { 100 E
o b3 3 M : -~
z . £ S - .
100 F3 . : PoHa : «%
EE : §:x o 1150 &
0 PSR AN s Do | 5
2/1 8/1 2/1 8/1 2/1 8/1 2/1 81 (H/R)

20174 ‘ 20184 20194 ‘ 20204 ‘

X4  HEARR L OIEAR O T IEOEWVIRINOT T v 7 A RIFTHER L KK EOWHE

fég; {} e Mk fit HEFT HPBT «oeseeees AT
300 0
=
"ZE {150 ~
5200 &
é 4 100 é
o : '
Z.100 3 , ”@
|l {150 &
0 ———eiy : —_ : ' — 200
2/1 8/1 211 8/1 2/1 8/1 2/1 81 (A/H)
20174 20184 20194 20204

B5  HERED TWIRANO7 T v 7 R KITT B L ORKEOHER



[FREHIZ 31 D IEITX L BITHEIXONO7 7 v 7 AOHER 2 [MSIR T, 20174F L 20184F D HL R IR (2
BITHWIX TIEITX LY B2 /NS o=, 20194F £ 20204F D EERFIZ B T D E X DO ZEIF/NE o
2o TOMDEEHIZONWTIX, WXO T T v 7 A 3MERIE%ECTHERS LT,

EMONLOBEH &L, HEARCEEX1.43~3.34kg N ha'!, L2 EEHX1.56~3.91kg N ha'!, 1EFT[X2.95~
5.00kg N ha' b 72 o7 (F4) , FRIZE DL, 201 TEDMOFEIZHRTHERIC/NS L, EIREIC X D2
X, BITXEMO2KEDR THETH Y . BITKIMEFERX, HEERBEX LI b RE o7,

NoOHEHIFRE L, HEAEARAR1X0.62~1.58% ., 1LFAEEHX0.68~1.75%, 1HITX0.55~0.96% & 72> 7z, 4
WIZ X B7E1%, HEH & & [AER201TERPOFIZ LR THEIL/ NS o Tz, —J7, MEIREIC X D723k &
LR | ALPIERHX & HER AU X CIEITRICH R THEEICRE S o T,

F4 MR X OEENE O e 7 B OE W A N0 H B L O PE AR BT RT3 2
MR

= 1) ser2)
. — N20 N20 E
ER o RBRK T it 2OBFIHERK
(kg N hakl) (kg N hakl) (%)
2017 HE IR AR R 100 100 1.43+0.34 0.62
(b2 AR 200 0 1.56+0.13 0.68
EITX 200 300 2.95+0.49 0.55
HEZE X 0 0 0.20£0.04 -
2018 HE R AR R 100 100 3.3440.99 1.58
b2 ek X 200 0 3.1240.09 147
1E4T X 200 300 5.00+£0.34 0.96
fEZERIX 0 0 0.18+0.01 -
2019 HE BB AR X 100 100 2.61+0.29 1.20
NI b TS 200 0 3.19+0.36 1.49
54T X 200 300 4.41+0.71 0.84
HEEHEX 0 0 0.210.02 -
2020 HE AL R X 100 100 2.49+0.55 1.04
NI b TS 200 0 3.91+1.00 1.75
THAT X 200 300 4.18+1.02 0.75
HEEHEX 0 0 0.410.19 -
DN IR ) ok
2017 bY b
2018 a
2019 a a
2020 a a
it BE ok *
HE PR X b a
(B e X b a
1B1T X a b
22 HAEH ns. n.s.

1
2
3
4

F7o, HEHEBEKONOPEH & L OHEH{REIX. E N2 41-0.17~1.40kg N ha' 5 L 18-0.06~0.47%
DOFIPATH Y | MEROFEIFEIX0.37kg N ha'ds L 10.12% TH U . 2017~20194D F-H)fE130.40kg N ha' 33
L00.13% TH 7= (£5) . # GEADER) HkEONOBEH &I, -0.03~1.43kg N ha' OFPHTH D |
AER O F-HIEIL0.82kg N ha!, 2017~2019D - 1X1.10kg N ha' & - 72, 44 L 1V2017-20194F D -
THDH L NoOPEH RIS EHEIE R L0 i Bk D 035 < 72 DI B B LTz,

S BT, 2012~20204F £ TOERBOEENOFE I EIZHOWTIE, BITTWIXZBREWTOFE S — B
LTHEITRR R Z < ol (K6) . HEEMREX &AL PRBHX OPEH &EiX, 2020 2 BRV TIRIEFESE T
By, ETRKEHE L TO R HRE LTZ, 2018~20204F O34FE/IE, HEAREREX &AL 2R EHX O PEH B

L AT
PetRE = (BRI N OBk — M2 R Pk ) %2 35 7> 100)
)4 10 K HE G EE D D

)
)
)
) BEIR, MAEICIS T 2 R SR % KETHEZED Y (Tukey k2 & 2 L E L)



20164F % FRUN22012~20174F & bl L CEWMEB TH - 72,
#5 YEHENH ENOHEH & - PR TS X OV J7 B SR N2OHE H =

HAEHENE |k 77 GERIZNR) ik
FER N2OHE Hi NoOBEH 2% N2OHE H f:
(ngha'l) (%) (ngha'l)
2017 -0.04 -0.01 1.43
2018 1.40 0.47 0.47
2019 -0.17 -0.06 139
2020 030 0.10 -0.03
AR Ty 0.37 0.12 0.82
2017-2019°F:#5” 0.40 0.13 1.10

1) HeHfRE=NOHkH & IBATIXIZ 331 2 HEJE o i fr2E 2 £:> 100
2) 20204F 1%, 201 T4\ N C2[E B O T B 728 . D34EDITHE H LT

100 r @ HEA R X
m (LA
801 N OHRAFIX
B AT I X
6.0 |
4.0

2.0

N,OHEH (kg N,O-N ha'!l y!)

0.0

2012 2013 2014 2015 2016 2017 2018 2019 2020
PaE (4F)

6 HEREIS KO OME A 715 O E W MR AR RN Ok H 82 KT 352

3. 3 ITEOEHEERSEDHER

2017~20204F 2B T 2K KO HEH T =T BRERGEIT, KBIRLENO0Y 7 v 7 ZAOHER L[]
R, REERRIC B — 2 BB SR b (MT7)  FICHEIBEROE—7 BNRE o 7oh, HERRE
BT TG £ OMEIEHK & Bl L C B — 2 VR S hvofo, 20200 ZICHE, W ORBRK T
RERE—IPRO NIz, HIELS ORI DWW TIE, & RS CHERE LT,

FIRENC R 2B KO HEPMEREEE BIX, 7o T=7 BEHR LR, LRI ©— 2 28 56
MAH TN, FRITEENICT VE=TRERELR LV B/ S otz (K8) . MHMEERICBNTH, HE
MEAAE X TIIT X K OMERIERHX & bl L TRIEE#Z O B — 27 VNS ho Tz,

3. 4 TEOERZFESEDHRK

2004~20204F 1281 B HEIRFE S B, EITKICBW TR BEREBNDRKE o728, TR S Eiz
EAROME X SR D I F2E130.0033% y! ([EJFIZS%AKETHEZER L) THY ., 1ZIEHMITVTHR
L7z (M9) o ABFIEEHX OFEZE E1E-0.0308% y! (EUFIX1 % AKETHE) . HEIERREX1E-0.0301%y!
(FEUFIT1%KETHE) ThO, & HIZFEREDORMER 2R LT,



500
— X

400 F — bR
.......... BT X

(98]

=

S
55

e

| L

10 L T e

NH,-N% f(mg N kg!)
— ®)
S S
3 3

2/1 8/1 2/1 8/1 2/1 8/1 2/1 g/1 (A/H)
20174 ‘ 20184 ‘ 20194 20204

7 HEAEFS K OUEIEOR A ITIEDEN RS HIEPOT =T BERGRICKITTHE

500
— X
400 } — (LK
.......... AT X
300 RIS e KRB e e S

HERE HERE

3000 5000 B Y 5000

NO,;-N7; &(mg N kg
_ e}
[ [
3 S

2/1 8/1 2/1 8/1 2/1 8/1 2/1 81 (H/R)
20174 ‘ 20184 ‘ 20194 ‘ 20204

B8 HEALIS L OENE S H 7 iEDE NS TR O Rie R R G IR TR

HEAEAGARIX © y = -0.0301x + 5.8065., R> = 0.5376

70 r BEERERLX -y = -0.0308x + 5.5664, R? = 0.5528
TEATIX ©y = 0.0033x + 5.9402, R?= 0.0054
< 65 p
> o O
i O O O o
G 60 ] m| W
#k
K
&
e A
H is SR DT
: AEFREEHX
4.0 e
X o} o A S 9 Q N Q] % ™ 2 o A S S Q
\J \{ \) Q Q \] \ \ \S D M \¢ S \Y D \Y
RO A RS N I S
B (4F)
X9 HEARIS K OEEAR O fiti 5 1EDE W LR FEE EIC KT TR
4. EE

4. 1 X7, IRE. RERKE
B IR - BESEIL. ATFROREBRBIN2017~20204 THiIEE OBV L A G E 2138 bk



MoT, 2004~2016% F TIZAMITE & [FREORRFHTIT o T & IZ B W T H BRI TENR O bR o
7= (GEH S, 2014 ; NG, 2019) ., ZOZ &b, BRI B VEICBWT, BIEZ2 MR CHRE LHER
HOEFRK S ZBUREFRELHEEL LEEEZ, BERICOE AF - & - RESEPHERFTE 5
EEZOND, o, M EHOEZRNEIT, ZHETOHM (2004~20164F) ICABEXFIZZED 720
(BEH 5, 2014) Z &P LMNITRoTND, EFRIEIZENRD Lo T ARBRBIFIC BV T,
RIERICHL FE 2R SR S B X I =D o To B2 bivd,

4. 2 2017~2020F(ZH 1+ BN 08 DIER

2017~20204 1281 DN08EH &= 1X, 2012~20164F TORER & i L CIEITX & HEARRER X 3 L UMb
FREEHX & o ZEN/NE < BEHRBUTEITX L Y o2 THEICRE < hotz, ZOMEIT, BHEDL
(2015b) BELTIEA S (2019) 2E LT\ D, HEHREUIMAETE DFEVNZ L0 Z1E 720 & F 520164
ETORRLITOCRRD,

ZOBENEMRHTT D720, ZNETORER (BEHE S, 2015b; NS, 2019) ([ZBWTETTX Eo2K
DOFNZEDRE DS T2 HKIBEEZ DONOT 7 v 7 AZDON T, 2012~20164F D ] 2 5 TEITX L (LR
BIX OB E L O EIT- 72 (F6) , ZTOMER, WTHOELRIEREICEROH 7B £-13%
DA IIEITK AP DENRREL REHE—7 RN bil-, BIBICLD EEZLNAEITEORK D
RERE =271, 2012~2016F TS HI~30H % (20154 ILEALIRE) (TR HAL7=23, 2017~2019
FIXENESER 7 H 7% £ TIZR O b vz, 20204R 1%, ZEEMAIZ X A EITR AL FEERK O 7 7 v 7 2D 7%
BIEEALEBRLNIo 7o), B BEICEROH - 72 B 72132 OB FICHTHEL T Lo 72729,
EATROIERESR O — 7 2K LI mTREMEDN B, 2072, %4 2 BAEHEIRH ks L UML) GEAZ)
) HESRENLOHEHHEOFHIIL., 20204E 2 R\ TEERTHIMNEND D,

F72. 2012~2016%F 1%, BEZZ Fb & LI ERREZ DA ORHIZBN TS, BITK THO2X LD b
NO7 7 v 7 ANEL BT DB mN A L0 (BEHE S, 2015b ; 65, 2019) | 2017~20204F 137
DINSWETIEIREE DM TH o7, BAD (2019) 1E, #RHFEE O EAFIFICO D B %O
NoOFEHBEDENNZ DWW T, KRS0 BN L/l EtER S D L B L T D, ARER
M CIF4FR & b EARE CEI L TRV, MM E2 & A 72201645 £ TOMIRM & bl LT, BiZEm
KONLOHEHED M LT WRIETHhH T2 rEMER B 5, & 51T, 2012~20204F F T A Bl K &% b
L TCHDE (£ . BB OPEHREOBEN20165EE TOH O LU -T2201TFEZ R E . 2018~
20204E1%, 3~7TH ETOMMICLZE L TEDORKERH -T2,

L7 o T, BE LRAKER & SARENC X 28500272 0 0T WIREEN E 2 0 . RBRIX 2 [ 7'N,0
DHRAELLT <, EITK EMO2KONOHEHED EZN/NE L oo lofod, HITR THO2K LY A EIC
HEHREMEL e o B 2 BV D,

4. 3 ITEOERFEE

ARFFEICE T D HHERFICOWT, BEH S (2015a) ASRBRBALARE D2004~20134E % TO10ER 2O
T, HEEREX TIRIZIERITO T, AEZIEEHX TIEo0m I, BT TIHIZIERIENTHB LZ L #
BLTWD, D%, NS (2019) 72320164E £ TORE R A M Z 72 134ERIC OV T, HERAE XK I3 L 220
BHX & RS2 RAMER, BT IRV CTHER L7 E S LT D, 2017~20205E 0 fE R 2z,
17T OHERE & IR T-ARBFZEIC BV T BT RITIRITHIE . HEARARIRIX & L2 IR T R 28 L 2 I8 i )
R0 NG ERIBEOHERE 2Rk Lz, 48NS (2019) 1, BITRICBW T, IREMHE L IR DX
FaE (EITXEAPIREXORFEECEDZE) OB BB LT HEIE KR FE ORI2% N Sivd &
ERLTND, OB ZHEINAERX TEMT 2 &, 1THEMOFE IO THIR AR X & E2IREHX o
TERFOFEEMEDIZERCTHDLZ D, BEMMICAD L, RERXZ b U7 E kIR 5E
DELMIRIND EEZ NS,



6 BT B L OYREIREH XA 38 1) 2 FEMH 2 ONOT7 T > 7 R L K & O BIfR
e [ 7K & (mm) BELUON207F v 7 A HAE G A Lo A EGE
(ug NoO-Nm’h™) MiH YH BH 2H% 3FA#% 4H% SHA% 6H% 1A% §~30H

2012 [ 7 e 00 00 00 130 00 125 00 20 380 93.0 (FEHH)
IBITXK 7 5 v 7 A - - - - 139.2 - - 72.0 - 1455 (FKfi)
{LFIERXZ Z v 7 2 - - - - 5.0 - - 9.9 - 381 (e kfH)
BT IR} - - - - 134.2 - - 62.1 - 107.4

2013 [k B 00 70 00 00 0.0 0.0 0.0 0.0 0.0 440 (FEEfH)
BITX 7 7 v 7 A - 562 - - - - - - - 2975 (d K1)
TEFREKX 7 5 v 7 2 -39 - - - - - - - 648 (fic KA
[EAT-AL AR - 523 - - - - - - - 232.7

2014 [k e 00 00 00 00 0.0 0.0 0.0 0.0 0.0 755 (FEEE)
IBITK 7 5 v 7 A 1.7 - 4.6 - - 3.6 - - - 2794 (K fH)
LFRERK 7 T > 7 2 2.0 - L1 - - 2.0 - - - 19.7 (g KAH)
BT AR} 03 - 35 - - 1.6 - - - 259.6

215" MK 40 75 00 00 0.0 0.0 0.0 0.0 0.0 89.5 (FHEfH)
BITR 7 7 v 7 A - - - - 6.0 - - - 9.7 540 (fe KfE)
{LFIERKZ Z v 7 2 - - - - 1.4 - - - 45 114 (FKAH)
BT LA - - - - 45 - - - 52 426

2016 [ 7K e 01 00 19 240 0.1 0.0 0.0 22 0.0 487 (BEEifH)
IBITK 7 5 v 7 A 188 - 211 - 61.6 - - 162.4 - 5548 (J K fH)
LB ER 7 T > 7 R 13 - 10.7 - 16.8 - - 36.6 - 769 (fLKfH)
[EAT-AL AR 7.5 - 104 - 44.7 - - 1258 - 477.8

2017 [k e 00 05 05 00 0.0 0.0 0.0 0.0 5.0 765 (FEEfH)
IBITK 7 5 v 7 A - - 1851 - 184 - - 143 - 302 (fKfE)
BRI 7 7 v 7 A - - 124 - 6.0 - - 10.8 - 20.6 (IR KA
BT LA - - 17 - 12.4 - - 34 - 9.6

2018 [ K B 00 205 25 00 170 365 20 0.0 0.0 485 (BikifH)
IBITK 7 5 v 7 A - - 5388 - - - 121.0 - - 1645 (I KAH)
{LFIEEKZ Z v 7 2 - - 9.2 - - - 36.4 - - 369 (FxKAfH)
BT IR - - 5296 - - - 84.6 - - 127.7

2019 [ Ak B 150 00 00 95 0.0 0.0 00 405 00 13.0 (BiEfH)
BITR 79 v 7 & - - 467 - 64.2 - - 95.1 - 59.8 (fx KfH)
{EZERK T T v 7 A - - 122 - 34.6 - - 29.9 - 198 (K fH)
11T AR - - 344 - 34.4 - - 65.2 - 40.0

2020 [ K B 00 00 00 135 05 0.0 0.0 0.0 2.0 920 (FEEE)
TR 7 T v 7 A 120 - 251 - - 63.0 - - 58.9 1772 (I K1)
{LFIEEIX 7 F v 7 2 153 - 14.1 - - 66.2 - - 342 161.8  (F K Ai)
1B TR AR 3.4 - 11.0 - - 3.2 - - 247 153

20154513, fthofELEy | JEAR30 B 2 LB % OXA T THIBICED 2B 2 DD KERE— BB NG, 2019)
T 2012~20208= (2 30T D H BIRE K &
A BIFE AR (mm)
20124 20134 20144 20154 20164 20174 20184 20194 20204
1 35 55 26 91 84 21 37 7 124
2 74 36 172 60 31 28 10 55 32
3 154 51 83 97 65 81 168 85 101
4 109 133 129 85 125 103 87 78 169
5 313 85 124 84 193 69 168 97 151
6 178 99 291 163 154 40 102 150 192
7 126 72 157 170 71 178 104 98 208
8 56 64 85 87 325 82 107 119 42
9 155 131 45 278 266 142 255 141 55
10 136 333 284 39 127 343 51 291 142
11 58 16 73 151 104 43 38 105 13
12 58 32 64 38 68 18 25 54 9
&t 1,451 1,104 1,530 1,341 1,613 1,146 1,150 1,277 1,234

1) 2012~ 2015423 LR DT A Z ABR T — 2 . 2016~20204 [ F[F X IEFT N O KRBT — & 2 L7



4. 4 HIERBEEOR S

KRR REARIC L 0 | EATHEAR & ik L CEFBAMEZ L E LEREAN ORISR 5 b Z &
WL, T TIZHL > TWD (A S, 2014 - 2015b ; BN S, 2019) . £7248 5 (2019) 1%, HEAE
RAFHEAE & K5UE I L OKEA~DBREE AN O E TGS R & 72 20O B DO BEhE & D H#IZ 35T
b, BREPICT CICHH SIS ERZ VDR ILFIATL200EETHS (LA L, 2018) &
WO RS HEIR &) BRICERBE IS i S SOSERR 2T 5 2 L T, Hkizs 1 5 SJOs S
BOT—=NVEHRETRNAY v bRHDHEEZRL TS, AFZETIE, N6, HEEARRXILIF
Ui AE 22 58 B Db P AEBHX & bl U C & SE AR O HHE R O MERERE 22 S8 O IR 72 B INN 70 2 L BRIE S
el e B, 3MNEED T, HEEAE MR IE D i b BREE A ICBLE L 72 iIEE & LT v R EARE
WCHEBhEBZBND,

4. 5 LHFEHIEHRESLUHA GERAZE) BENOHHEDEmR

WAEHENE F S ONLOFEH &3 X OBEHIFR I, 2017~20204E DA4EM THERZ BN K& o 7228, 2EHE
B Z T LTy 5 20204F & BR U 72 34E [ O HE AR L O ) E130.13% Tod 0 | FFEOLFAEEHX O HE H %
B OF-EIE1.39% & bl U CRIBICE > 72, BEE S (2014) 12, ABFECEFAMER L T 2 KRR
HEERBRICHE W T, OB FRBRAFENOERARFHONOEFHHREZHEE L T\ D, 2z,
Y AEICHERR R OKIS6% DERNIE T L STV, Yol b EAYEC KB IS b OD, —E
BOBERITFFEURIIRGFT D2 LIRETE D, —FH, ALFEBHIEEERER Th 5720, (7R kD
NOUFSE S EITIZ E A EFE S s L HEE S D, oD Z Lt MHNETHTESGE . LFEEE
KU BHEED T BNODHEH Dl 2B LB 2 B,

i GEAZE) HRONOHEHEIL, YEHEH K LR U EREEBNRKE o720, EROFY
T1.10kg N ha! Toh o7z, HITJHRDONOIZ DWW T, HEH S 72 N0ICxE 3 2 B H &R R 72728,
PEHR BT R TE 220 s, ALRIREHR & eiled 5720, SeofEm s (2014) OEFEHHROHET %2 I
L CHEHREARE L, %0 VERNCHRA L7adEIE S 1%, #AAEROBERKHE (12.7%) | 2
RN L7HERE 2 D1, BASEH OEFERME (79%) LHEHBLTWE, HEEOHH %2 B4h L7
2004 F TOEFEDEZFNZE L, ZOMEZNZITH LAF OHENLH e D e A% 58 B:300kg ha! % 7> F CHE
BLi-boia, ihmkoERHAEE LCEE L, M4EMOTRETH H20184FE %2 LU L T E,
JIHR O % F 1A 113.7kg ha! & G & v, HEHARENE1.10/113.7 X100=0.97% S ARGETE 5, R
(2017~20194F) DALZEIEEHX DO BEHFREL O EIE1.21% & Hfe L TR0V A3, SEREIR kO HE %R
$0.13% % M2 5 E1.10% TH Y . ALFIEEIKE TR % Th o7z, ZORERIT, HERFIZOWVWTEID
B Lo, BEYIMICIXEITX COHREA L2 HEIRD90%0T < 230 fiF S 4, HEERBX TIXZDIZ & AR5
RINDENVIHIHER L RESFELRY, b, HIEFX TIZ, NoOFEH &N RO 0 e
KEFSETHDZ LD, SEMIEHE L AREIEH KO A FHNO0E, L2 EDONO & 745 D PEH
BIZRoTWD ERBEEND,

INHDOZ EnG . HEREIE, LA & bR U CHE A S AR ONL OB E 2 R S 5 28, RMEH Lz
LA T Bk OPEHNIC X > TIEZIEEFONOBEHH & & D ZE08 /N X < 72 0 | & OE A X HER o it & 230
RWEERLS B EEZBND,

4. 4 FBbHYIc

AREIRENRT AA X Y fiEE (MEKEREMEE o & — - [ENSCEREMZERT, 2021) 12X D &,
[ZDOEY) 2R\ CHEME R FINE & AME RN OBEHIREIIFR T (0.62%) & L TN08EH
BORHIZHER SN TWD, AIFZED GHEREIH KIS X O HRONOPEH & - JEHREk oS R 1T, B
R 72 BB AR EOMEL L 2 HITITEL NS OO, HHEEFEE & MEE = B ER O PRI E Fin
AT LBOURIE R 5D EEZBND,

HiEF
ARBFFEDERMIZ HT= v . ENHIERRIEN R - RAEEBINROUIIEHENE  REREEVIEEM 02



BRE A, RO AL ICE—F L —EEZOWNEIIR D TS & ot oI O W T IR E W72
XFE L, o, KWREBERS X —RHEMEFT OB FEICITEEM M I TR JWi= 72 & F Lz,
IR LUTEHR L BT ET,

BEE
ABFFED—FIE, EMOKEER O TR R FE TR S AT A T (RHEBEINMGEE) | (T kY FEhE
L7,

5| FAXHR
BRI« NAR—AT - ZHEREE N - PAATaR— (2004) SRRt ~OGEEN i I3 Hiie L %58 O E2 2 Pk IR o
VEDTHD. FRSFE R EBR BT IE AR T .
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Evaluation of N2O Emissions from Compost Applied in the Current Year
and Soil Fertility by Continuous and Interruption Application of

Swine Manure Compost in Japanese Pear Field

Yuji SHIMOKOUBE!, Takeru GONAI and Yutaka FUJITA
Summary

In a pear orchard, we investigated nitrous oxide (N>O) emissions and other environmental parameters using three
fertilizer application methods. The methods used were (a) common method; the application of swine manure in addition
to standard application of chemical fertilizer, (b) chemical method; only chemical fertilizer, and (c) reduced method;
replacing part of standard application of chemical fertilizer with swine manure.

In addition, an interruption of compost application was set up in the common method, and environmental parameters
such as nitrous oxide (N>O) were investigated to evaluate N,O emissions from compost applied in the current year and
from soil fertility (continuous application effect).

The N>O emissions and emission factors from compost applied in the current year were -0.17-1.40 kg N ha! and
-0.06-0.47%, respectively, which were much lower than those in the chemical fertilizer plots.

N,O emissions from soil fertility (continuous application effect) were -0.03-1.43 kg N ha'!' and tended to be higher
than N,O emissions from compost applied in the current year.

The sum of emission factors from compost applied in the current year and from soil fertility inferred from the nitrogen
release rate of compost was about 91% of that in the chemical fertilizer plots, suggesting that much of the applied
compost was decomposed and released as N>,O emissions from soil fertility in the long term.

These results suggest that compost reduces N,O emissions compared to chemical fertilizer in the current year, but the
difference between compost and chemical fertilizer becomes smaller after long-term continuous use due to N,O
emissions from soil fertility.

Keywords: nitrous oxide (N20), emission factor, Japanese pear, swine manure compost,
soil carbon

1 Address: Ibaraki Agricultural Center Horticultural Research Institute, 3165-1 Ago, Kasama, Ibaraki 319-0292,

Japan
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