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IR O SN FLHE 2 B & ORNIZFEREOE WSR2 5
7z, i) KR OSEAIERE (22 Tld 480 kgha' y!) THE
&N A O 100 cm [2BWT 3 H M aL 5 11
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WITHFMECTRY ML, STz & L7z,
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RE5M
T ORIR T — 4 1% 1979~2000 4E 0 22 o H I, HkE
B L OHEET— %13 1985~2000 £ 16 F R0 HFI4MlE. [RIT
OFERIT—4% £ .
1R ERMR O E oL
H T-C T-N EC A F oY ,
P g . L CcECY R RS TR VB
(H,0) (gkg") (gkg’)  (uScm™) Ca Mg K Na
5.79 61.9 5.40 70.0 39.0 11.8 1.9 0.8 0.04 39.6 450
1) :cmol.kg”. 2) :2molL" KCl#liH#E mgkg'. 3) : Truog % (P,05) mgkg™
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mz7z.
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DDA (UFE, FIEZ &) 3 HIBRILL 7o 7%, 13E, %,
W27z, EM14H, 24 BRBROK TRIZ ib\?“irt
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a4 —FEWCBU2RENE GEM L4EH LEM2 4 H).

S L ___ AFGHRD Pk = " EE
—h=E Z DA At (g#™) (g#™) (g#™) (g™

EAT 2t 5.0 4.5 9.5 7.6 23.0 34.9 74.9

b 14 _ 4t 7.0 5.3 12.3 7.4 27.7 41.7 89.1
i 2t 6.5 9.0 15.5 10.7 35.7 47.7 109.7

4t 7.7 10.1 17.9 12.9 39.8 59.9 130.4

GG it ns o o * * o i
At = * ns ns ns ns * ns

ifﬂﬁiﬁﬁ ns ns ns ns ns ns ns

1BAT 2t 5.7 4.7 10.4 2.2" 31.3 38.4 82.2

- 4t 9.1 7.2 16.3 4.2* 41.6 52.4 114.5
i 2t 7.4 13.3 20.7 4.6" 54.9 58.8 139.0

4t 8.8 13.7 22.5 6.1 56.4 73.9 159.0
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NC-80A) (ZX VilllsE L, ®NIEEIIISHIBoirE (B8
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(Ta—LrNWr—h), EREERB X O Vg
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AR CTOBERMTRIE, EMELEEREETIED S
B HENEREH ) D AL-£ N 28 A I =R & S R T 28 35 12
560 % 4 Bl DAL AR E RA IR0 72, ST
DToEtB)THA.

RIS A L 0 B SRR B D 1L iR a8
FRHE (%) RN S 7z PN ARHE & 421
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1. EiE 1 FEOHBHER
—HEMCB T 2B EZH 4 RITIR L2 EE
14E H OFEIEEE DR N X 257 E TR R & 25 &, 57 f
KIZBIT 2 KBEOEWEII—E=3E2 R, BITX LD
ARIZE L o7z, ORI (Cotlis L OGED)
EMRIZBWT 1% RETHBID RO Sz HEEOR R
E— =2 L IROFEMEIZ BT 5% /KETHEEDRD
SN7ZDSL, MOGHE TIIHEENROONRPo72. K

B EEIIMEORENIZE D, 1%KETHEEIZD L
nr-.

OB RN X 2 KRB O b ka8 3R O F H =
BLOHE~NOBFEGELES RITR L2, EM1EH
2B B SRR I A 7 & S R T3 33E B & OREE L
BLTWIND 1% KETHEBEEDRO b7z, HELE
HAERTICE2EERERO N R Thbb, B
FBLOREOLFEEREEOF ML, EITKIZHN,
XD KL P ICERICEm P o7z, BE (1994) 13 F
RHET 2 EOCXEEAPEETH- T, ZOFHENE
BROEN LD EPITNE W (1/4~1/5) BLHEIIKESE
AxEHTE5 MG L7 EoC, Ehl1EHDOHFIC
B B HEAEEAR & R (A X B) 12X BKEMEHD 5%
KIETHETH>72b00, KHEMOFE (4.7) 135
JEEEAR) FME (45.6) L MEOFEEFMHE (25.7) £ D/h
SV Enh, ENOLOXENEHEZHETE L Ll L 72
(RICFER B L),

WIS, HEIERERNC B 5 KA EOEROFHROLE
WG RZE 6 RITR L2, Eil 1 EHOFFOHFME, 3F
HIEDZHAHRIZZFN2130.4%, 36.9% CTEM,
LY EEIZEP- 72 F 4 BOIED 22 TEEDILEE
fEREFROFMMAFIL7.3% CTROEr 72 TR L
IO SRR O LFERER E R O ZRIL, FILESE
JEX Y 5%KIETHEID - 72 DAL, SRt ORIz
HEENRD LN o7

2. FEHE2 FHROHABMER
55 4 FRIR L7258 2 42 H O— RN BT 2 8Bl
WEICHET 200 R e A5 L, BERREE, oHiX
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B5FR FHOMEINC L 2 BRI OLAEHEROFRE X O HEADBRIEAR.

pr— . M%fﬂﬁlirﬁw _ SERH 2 4E H

- MAREE  MERREAE B J3E EIE R e Y E2 it T3 RmWs?
(%) (%) (%) (%) (%) (%) (%) (%)

= BAT 2t 7.3 1.1 4.5 2.6 2.9 16.3 73.7
4t 3.9 7.4 8.2 5.7 4.9 32.7 48.6

g3 2t 9.2 16.4 12.8 7.8 7.7 14.5 57.2

4t 9.1 16.7 7.9 8.2 8.1 8.8 67.1

TR 1847 2t 6.4 8.7 10.8 4.7 5.2 9.3 70.1
4t 7.6 8.7 12.2 6.0 5.2 10.1 66 .4

Vil 2t 20.3 8.6 28.0 1.7 12.1 6.2 42.0

4t 17.6 10.6 25.5 - 10.5 14.4 5.9 43.7

A 1847 2t 26.5 12.0 23.6 4.5 7.9 10.7 53.3
4t 31.3 7.9 20.9 5.6 8.0 25.7 39.8

43 it 2t 35.6 16.3 18.6 4.2 9.5 10.6 57.1

4t 28.1 11.8 38.9 7.0 1.6 9.0 33.6

3 BAT 2t 34.3 5.6 26.1 5.0 8.5 19.8 40.7
4t 16.2 2.7 31.9 4.1 12.5 32.4 19.1

Py 2t 47.3 11.6 31.9 2.2 1.1 38.1 16.6

4t 48.6 9.9 36.9 5.1 10.3 17.1 30.5

GBI AT FEAREEE (A) i o i o ok o i
HEAE B A &= (C) ns ns ns ns ns ns ns

AXB * ns ns * * ns ns

AXxC ns ns ns - ns ns * ns

FN O 2 SR O3

BRI EE TR 580 5 W E I OLF IR S RAH R (%) = SEINCIES itz PN &/ &R o ® N = x 100.

kk *

. s (TFNFN1%KETHE, 5BKETHE, AETEVWILEZRT. BXCBLXPTAXBXCIEIAETRWV.

1) ERE 2 4F H ORI A~ REIFREDVERE L7720, PN OGITERIE o7z

2) CEBRHELR LI BBRELERE LT NTED.

63 SEIEFEEAICEIT 2 KR EOEROFMHES X O TEAOKRAEDO L E LK,
JEAE 1 4EH SERE 2 42 H

it AR 35 1) EE JH5E EE * Uiz at: ] PN AN G5
(%) (%) (%) (%) (%) (%) (%) (%)
=i 7.3b 12.9a 8.3c 6.1b 5.9b 18.1ab 20.3 61.6a
FRAE 12.9b 9.1ab 19.1b 8.2a 9.2a 7.9¢ 36.5 55.5a
EI! 30.4a 12.0ab 26.1ab 5.3bc 9.4a 12.3bc 40.8 53.5a
AL 36.9a 7.7b 31.7a 4.1c 10.6a 26.9a 46 .4 26.7b

[F—7 W77~y M Tukey 12 & 1) 5% KIETHEED BN L ERT

DEIEDOEMEITEITR L) AREIZEL ko7, FHED
BRITHE (ZohB L ERD, X, RIC 1% KETHER
WCHINT:, EH2EHORIEXITE A EEIEL T zo,
RIEDTWEIZ DN T OFHEDOR ISR TE Lh o7z,
RO SRR — N =B L RO E THEEDFR
FoLCY (Wl

RO 5 12 XU, 2 2 4F HOREIEREE BB & O
FEREEE M KR 13873, %, WOt EROFHEL
LT EAOEFEOVTIIBW T 1% KETHEE

PSFRD HAT=AHS, HEHHE A = R T I2 B W T B A ED
Loz, T2, WINOBREIIBWTY, SHXO
LR EFZOFAZRITEITROZN L) S AEEIIE» -
7o, FIUIH LT, TEAOLFRBEREOFERAFE TR
FEIX DA BN > 72 Al 2 4 B ORI ER Y b
MANORERAE D BRI DB, BEB X O%IEL 725
ThbEEZLNL, FHIBIEFHEICED A H5 I,
FEALRE B CREIE, BB, FEROHAFLE L Y FREISK
& (86K, MMENDL AL EEITK L) SN
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FEHERE] ) DLIE 2 FE DFI A (%)
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e FRAE I
Tt AL Ik 39

12

TR D fLIEE EOFIHE (%)

2 e I
it L B
53 EERIZE 2 OERHE 5O 2 LFEREERED
I,
*# |3 Bonferroni #: 12 & 1) 1% /K#ECTHEATIX « 16X 124 H A4
Wb L ERT
LT —N— IR (n=4).

3L

5% RETHBEIR o7 (BE5E). T 7 HERE G H =
DENWIZ L DERITFFOEN D o7,

WIZHE 6 RN LHERERNC BT 5 K4 BEOEFED
FIHRB L O TEAORFREO LT ISR GER 2 £H)
EHDLE, PEFETIEFEREA31.7%, FE26.1%, Fk
JEAS19.1%, EHEAS8.3% & %7z FHFEIZOWTIEE
M14EH, 24ER L YHUOHERLE Lo/ Thbb, 3F
INESERE R FAAL & LB L CHEIZE oo /2. ZETIEH
JEO LA R E R OFIHE (8.2%) »EHIE, HHE, FM
B D AEFICEL o7 WTIIEROLFIERZE RO F]
= (5.9%) HWAEBEIAE - 72D, FE, BIE, 3EH
EOFIHZRDOBI A ZEZIIRD SNk h o7z 4 4 BOj
JEEHTB O bR 22 R ORI, F3F SR TIRIFHE,
FIE, RKAE, ERONEIZ, ZTIIRKIE, B, #HIE ZEN
JEDMEIZ AT A5 A HIIA A S Iz, TIEAOfLS:
JERE R OFRAETITE (7.9%) »MK L, FHME
(26.9%) DR bE?»o 7.

AWFZETIZHE S RITR L2 L 912, %, Boftsirs
FOFIEDFEILRR & il (AxB), TE~OZEHK

32

[\
~
T

[y
[e2]
T

[o'e]
T
——

THADIRAFE (%)

2t 4t
AU
a4l MR = 0EWIC & 2 BIEAO LR E R O,
** |3 Bonferroni {512 & 1) 1% K#ETHEATX - 75X ICH B
WHhHIEERT.
LT == 3EHERE (n=8).

BARENMEEHE (AXC) OXEEHA DY, /2%
NSO FfEIZEE (1994) OF8H L 72 5&MHIGEL T e d o
72 (RICFEZREWL72). X oT, ZELARIZX B
DEFIHEIZ D LB EZEOFHZEIZOWTRHRT
MORHENER & ZOMEREEZEIHIIRL. 22Tk
it AR PR - D 7Kk #E & & 12 Bonferroni #: CHEMEE: (1BAT &
) BOFEZEOKE (AR 2006) 21To72. ZO#HR
EB L ORIC X 2LFIERE R OFFZAELTIX & 737X

EERBMLTHBEENBOSNIZOREREKETH -
7.

HERE R D# I & B TIEAEFE IR R OIS
DWCHTMOKENEH E ZORERFEE 5 4R L
72, Z 2 CIIHEAN i = A - o 7K #E Z & 12 Bonferroni % C
MR (AT & 0Ht) BOBEEOREERIT- 1. TOR
A HEE 2 t 12 B W T HEIX & BT X O HigEA oL
BEROBERICHEEEZRO LR 720, HR4tI12B
WU, B DI DAL EE R O RAFEEDEITIX
DENI DAL o7z,

(LA 28 35 AR I T 812 5 0 2 R R o 22 35 )
% GEMi24EH) 28 7RIIRL. DitiziT- 72BN
EFRAEIZ BT HEX O AERLEE 3R O F I ZE BT X
DFNL VR 2@ D> 72h, FREFEREOMX TIEAE
BAEDVRO LN holz, KB X 2 bR 2R OFH
FIAZ G EH - FAEO 512 & > T 5% KETHEIZE <
o7z AR E R OFEMF I 2 HEEO K 12
IBEBEARIBOON o7 EH2EHOEBIZ L 5
FEH OB E R ORI, EBITX A 28.0%,
SHEX AT 44 .0% TH - 72 (EOKEGHLFIZHE
7272000, REOTIUT % <),
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7R ALFEHEFZOERMT R 505 KL OERFIHE GEM2FH).

Tt i A = B2 (%) A (%) FE (%) FFEHE (%) (%)
TEAT 2t 2.1 1.3 6.9 26.7
4t 3.9 10.8 7.2 29.2
i 2t 5.8 10.4 7.0 39.6
4t 5.0 18.5 9.1 48 .3
i it o ns ns *
I At P ns ns ns ns
ZHAEH ns ns ns ns

FENOfEIZ 2 RO F3MHE

AERIREIE S 3 A i 2 30 B BRI (LA IR E R (%) = KRNI S 17z PN ARt/

AR PN i % 100.

#EOF s (FENEN 1% AKETHE, 5%KETHE, HETRVWIEEZRT.
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FHOLETR (B4R 2ALE, HEZHRE, BHE
2BV CEM 2 E HILEM LAEHIZHART, 1Hdb72h o
RN 722 e S, REBXOFB O EFIRILILIE
IBRITCH o7z, DHOMEIWEL SFF (Zofh, &
D). EZEBLOROEWME IR S BEbNzh, PUHESL &
LTO—RBZZEIIOWTORBILEM 2 £ 8 LR S i
ol THUIx LT, WA ORIR DT & b —E
SEBICROEWETASON, Dl s, EE-
B3 F 72 13 moEImc X ), KSMoLEFR%
RAET X 2. FRIZ RIS R T O EORINIIE
SAARE S A>Y (W0

7 RIRL2E DS, AEM ORI EEOFFIFRIZIEST
X535 28 . 0%, S HtIXAF 44.0% Tdh o7z Lol
COFMPRIZIIFAEDHFEE L CLE > 7R ETVREL T
V5 O TER 14 HORIED LR EF ORI (BT
XA 6~8%, HHiXAT13~14%) 2#ZS&\12¢5H L, HEIE
L CWARWEEOZBHI X 2L EROMHEE, &
TXDS35% A4, FHEXA55%AI A CTHER T 5 b 0 L
HWEnD. NI (1981) AR DZET 540 kg ha' FE il
TOWIERIL38% TH A LS L, frFF (1985) AR
IZBWTHERM 600 kg ha' OERE M L7254, 14EMO
ERWINEIL 40% IR L HEE L T D, F72/ES (1996)
TR R ) R O EHEOET & & b ICRER
W b s L, 7 R4 R 22 3 600 kg ha # Ji ) L 7=
LA, BEAMRN21.5%EHMELTWE. LarLl, K
Wge (R bxHWTHAEZ L7z) THW O A 8L 2
FEEGATH ), BAREORMIEE L ) o CTHEIF -
Sl EEZLE, KWGED S0 N bFARRE R OF]
FHEIIARRE TR S NBEE T — Z IR KRE v EE
Aoha. F7o, Wi (5 2007) THELZLXHIZ, K
W OEFORMAILLER (480 kgha!) TEH IN/2ER
DERFE 100 cm O TIBFE O MFRRESE FIEAEDS, 5 B
ND3IH~11 A%@ELTI130mg L' Rtk bk, F/oh

I E AMUE AT 10~20 cm B CHEWARTE TR, =
TR SR AT TR ERDVE LK T L2 &
Mo, BATOMEERET S LEOBFEEIER L T 5
WREMEDSE . L72AS> T, ZREAN oG E O, it
Wil & OV % S ST 2 2 CEROFHEZ [
FEEBRHER S THI LR EEZ NS,

RIFFEIC BT 54 4 M OFEAE IR SE) 05 b
2, FEHoOMEERE (25 ([T 254580
BEZOMAR (6 ROFKB2MEK) IZEML20.3%,
FHEAS36.5%, FALAT40.8%, SFHIALAY46.4% TH - 72,
SEAH 2 4 H O PURN 2 52 O 4F B i 8002 1 00 4 45 Jti AL
WoEZFHE (F7R) 2ALE, HEBILUOHIEL %
¥m (10| kY 5 L, AFERALFIER O @ RTR R
BT E D164 M2t XE 4t KDOF) @l ko
7z L 2AD, HiR L7z X WCZEHELSA» S BRI AT T
TR ENE LK TT5I2000b 5T, FREFH
B2 A BROH Y, KB ORPERICA L /2 BEET &
o T, L7zas-> T, fbEBRaERof Rz m L
ERL720121E, SROKR Y NEBRTER - FIED % HH
G &> TSN X ) B ESIIREC & 5 ket
FTHIEDPEELEZZONS, - KT (2003) &, TA
FBNZ BT BB T et s, WG - & e - 1k
LS o SR MR A HIMTREE T2 EMETFEERD D
5Tl ERE L. AR SR Cld R ws, ERE
FRIE D Z 00 (10 1) fEic £ > C, EFOBERIZL S
RO E M, MBIUOZEZIZILOETLEBOET
(5543%) ORMESL X OEREZOF RN (4 75%)
L7532 EAURIE SN

B3NS ADL E, EBIUTROILEEREEDOFHE
2BV TEATX IR T OBEALE & OFAL O 28 HF)
HZRIZHS 2 IIEL ho/zZ b b, EHil, 24EBI2BT
LT OER X OROEWEIIHIST HETXOZN L
DEBICE P72 LA ZEZ YL L, S X o TR
DEBIUMOET, F 7 bFMEEE R OWIIZ5R 2
®GRIEEZLNDL, AES (1978) 1PN ZHWwT
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H 83 B oL GER 2 £ H).

T S 1 pH EC . T fﬁ%lf TAGREY 1/ i3 ZHEA A > (emol, kg™h)
(H,0) (uS cm™) (mg kg™) (mg kg™) Ca’* Mg K*
BT 2t 5.06 180.7 45.0 128.0 7.5 1.0 1.0
4t 5.13 210.6 50.0 133.0 8.2 1.4 1.3
oy 2t 5.11 201.8 57.0 83.0 7.5 1.1 1.0
4t 5. 20 205 .6 49.0 117.0 8.3 1.5 1.1
T Jit A ns ns ns *k ns ok ns
HE AP e = * ns ns * ok ok kR
*)Qfd/ﬁﬁﬁ ns ns ns ns ns ns ns

FHNOMEI 2 KO F-IME.

wOE s IFENEN 1% KETHRE, 5% KETHE, AETRVWILEZRT.
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SR FICL CBATL, FFERIFA SN,
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T BHABNIHH S N2 IER M, —ReRgIoess - % - 1)
WA S, BESEINCE SR ISR T A LW URES
1978, f£7%} 1985, Okano 5 1994, [# % & 1997, Es1li 5
2000) ENTW5. KEFFEOMERITEN S OFEE L IZIZFF
HELTWwS. 2F ), EIEB X UORIEOLEN 5
FEIHEE CThDHMIE, 2, WAL E RO
FREL, EFwrRLEYLZ L ERET L. BILH
(2002) |ZHEIE B IR E ORI oMo, 8k
W FH 2 S UL o0 JEHE ff AP B |2 3TV > 546 kg ha' O B CAE2E
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HEMT L 1998 £ F T800 kg ha' L LETH 723 D78,
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28.

Green Tea Cultivation at the Northern Limit of Economical Cultivation—Rate of uptake of nitrogen fertilizer by young tea
plants after application at different periods and the efficient application method— : Jieqi Fu"”, Mayumi Cro”, Koichi Hostino”,
Hideaki Hirar” and Hidemasa Kato” ("United Grad. Sch. of Agr: Sci., Tokyo Univ. of Agr. and Tech. ; * Arai Shokuhin Co. Lid. ; Fac.
Agr, Utsunomiya Univ., Utsunomiya, Tochigi 321-8505, Japan)

Abstract : In order to evaluate the rate of uptake of chemical fertilizer nitrogen by the young tea plants, after application at four
seasons in Daigo-machi of Okukuji district, Ibaragi prefecture, °N tracer experiments were performed with the pot-vegetation
test, in the experimental farm, Utsunomiya University where precipitation and temperature are similar to those in Daigo-machi,
Ibaragi. The uptake rate of the chemical fertilizer nitrogen applied in the summer, autumn, spring, and the bud break season
was estimated to be 20 . 3%, 36 .5%, 40 . 8%, and 46 . 4%, respectively. The rate of uptake by the young tea plants of the
chemical fertilizer nitrogen in the second year was 28% when the standard application practice recommended by Ibaragi
prefecture was implemented, while it was 44% when frequent split application from summer through autumn was implemented.
However, the experiment was conducted under the abnormally cold condition in the winter when there were no mature leaves.
Therefore, the uptake rates of nitrogen fertilizer applied by standard and split application method would be estimated to be
around 35% and 55%, respectively, if the weather condition in the winter was normal. The split fertilization from summer
through autumn improved storage of the fertilizer nitrogen in the nutrient storage organs such the mature leaves, stems, and
roots, resulting in the increase in the plant growth. As a measure to suppress the marked decrease in available nitrogen from the
second tea season through the autumn fertilization period in the Daigo-machi, frequent split application of chemical fertilizer in
the summer and the autumn would be useful.

Key words : "° N tracer, Tea cultivation at the northern limit, Uptake rate of the chemical fertilizer nitrogen.




