44 ST RGBSR He2E

BVE FEV— - v ANBERBE O F R

BIM 1 FRCHT s2EE L
AEIBWTFE D — BB 5 3R
ENHEENA L L CHILEE SHE S &5 7,
AEITIE, ZOMREERIS, WYL S
A LEAL AN EAKE SRR RN LML,
Bttt BEREALMELO /KNS
KBV TERSNCRBE SO | FEE 2 5%
L EOLIHO NI, MBS %S Az
L&o el

ERGTEBLUVER

XB1. FEONBKIEFEY 1 HERBICRIEFT
%;

ES VP 3

ARERIL, 194FICEBEMUMETERBL. &
AL BB E A2 B W TIZ19854F
AT o 72 MEMEEEHIE, B EbFE -0
BHIEREIAIC /-5 5 ALY, BFEH o5 A s
S UGB D 5 ATHDF 3B TH5, Hf
BRI X IR T, S S LR 122,
% (N=P,05—K.0—MgO =10-20—20-5%)
Hv. haliZzh N & LT60kgTHh %, KRBk
BT AR OB R E R, HESE, BLA
H#EHERRIIRL, | HEOEIE, B AL

W TIZI984F 7 B 4 H, Kkttt L EER
A LYEL TIX19854F 6 H27~28H (24T - 72,
TIE ., EREICHE L2, 25 L. R#L
Kkt EEREE AL TIHIEES LA 2
AHEDI b A —F v —FFFALANT T2 X
7, IR ERERRF BN ThT LA
LT . FEL—DBEDIFEAE R EDL-DOT,
1 ARBEONEREER, 1 XELEIEIFE
o LT—HL T ARBEIIOWTI,
FT A= NNPEETCET IO — b EE
N9, ZhoidpsddoAfess LTT
DOTHER > 720 DL %4 FRIE &~ AR
BIIHT ARk T, REDOLITOEERIZDOWT
FTRTHETH D,

XBREE

(1) &ESHBRBOLIBOEB{E2AMY
EBRIERA L -RESHOLIBEOBLFHEE
. EIBRIDRLATELCKRELS RER 7, REL
XU, B KIS I HRE L TIE ORI
B, BAREVSRETRAELS RS S, T
ZOTEIT, BHPEEZREFEIL R U VB
WY, EEREER (CEC) b/h8vw, =
Dz, BHEPIboALIELE hEEE
ol hS, BUKIMEN, EENES L Ot
BRI b okt +E W EEETH 5,

$32x HRWHLJUHEFEHROBRE - QBB

] Kt i ERF

R

i SHIREEI (/] %))
¥ 5.k 5. 5.k

= T T S

CROIRHMS) AL
o B EREL

TY, (
(oA REY) Altkr 1982 (MF) RC,

; TY, (0G),
(PIEmEXAEY) Alvel 198 MF) rRC, LC

RIS R B B 1981 TY, RC,

1985 5H7H 5HITH 5H27H
198¢  5H8H 5180 5 H28M

1985, s 70 5H17A 5H27H

*TY i FE2—, OG 1 4—F+—F7FA, MF I A kw7125, RC:! 7#A 70—,

LC 9y /7a—n

) Wiz, EBRRBARCOTMERT L BE TS 2 GHERY .
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W3R SHRERWICSIITWMOTLEELHNER
a) PEE (0~15nRENFKE L)

MR (%) &K &5 4 i (Vol. %) ﬁafﬂﬁmfhﬁz
KL (FBALNL)
PiE T  2 NE Uk pF0-18  pF18-38 pF38-42  (cm/secx 107
oA bM+ 248 4.1 268 73 SL 5.7 19.0 4.8 7.33
B okl M+ 103 395 404 98 L 7.3 21.6 8.2 5.14
EEasltt 134 314 380 17.2 CL 8.9 22.7 8.8 1.33
b) 1LFME (0~ 5cm)
Kl pH T-NTEH SukiMiEN S@ILNE o > g Awep® cEc  CRIEEEM109)
- (H20) (%) (%) (mg.7100g) (mg 100g) BUNERMK (mg/1009) (me/100g) K Ca Mg
X8t 66 0.18 4.0 2.8 3.1 700 12.9 7.7 76 8 7.7
24 o iM+ 65 044 10.3 3.6 7.3 1650 9.5 26.4 7.6 311 20.6
EgEailEr 6.0 0.50 14.1 6.5 10.7 2410 8.8 32.8 21.0 139 12.3
*Bray MNo2iE
Zhizr L. EBEAsLM R RB LS E bDTHo10

EHoBbFEntELRL. Bl
FHk Lttt & EBEA LM OTERET
Hoteo TNHLOERIE, ChIToOHEE L
’—‘ﬁ’q" Z.) 17, 64, 78)o

(2) EEEHIEE | BEHSCETSF
EL—OXMFOBMEE LV EH

FHEAKLUMELIZBITLFES-INEIIX. 5 AT
X >5HEAKX >5A THRXONEIKT L7
(Faz), Zhizx L., Bl t L ERE
Bl TS ALK ES AFAKOFE
DREIEFELL, SATHRIZBWTET
L7zo v AR EINE X, B UM ClEE
B ORI L A LS, RBALELEE
ERa XLt IcBNTIE, FE22—EMFRT
Lz X TRmind A2 @EmEICdH - 72
FEV-PNE e ARPENELEGFHL2NE
(LLFTik, Thz 1 FHNEE L 5) E. T
hokltrtizsnwtd 5 BEGXE S ARaX
TR T, 5 A THRIEHAS 2IEIRTH -
72 (B /A —FRIZCERE T 2k AKX

| HFEIER O F €2 —DeEKIZ, BEAL
KL 5 ATHX TR EA4kRE, &KX
ittt & SHEERHOEEBFLT»ThHo72 (5B
UK. LrLAERERIT. SALELEL5A
AKX E S AP ARIEET, SATHIXICSE
WTRA L FE Y — & & RO 2R L7,
1EES N EBUL ZEHEICH - 72,

IHEDHERP L, 1 FERZRFEL-E
CHES R, FE-RNER T EREIIXASINS
TENRBEENDL, THIIHEORHRE L -
T 5

8.0r Baiwtet ALt FEBEGALUGEL

gEWILE (1 ha)
> 23
= =

[\V]
[}

(Wit & TR R 0> | HRUNR & e 555 555 555
B, SRR DD ST, EREAL b T kT BT
DI ) HFRBALELE B 5720 SHHD 1 F HEAEEE (A - W)

HIRBICBITAMERE, FEV-INEE B L

FA2E KLt O BEEHRE
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B RERRGEET B2

BUE 1BENNRCBIIFES —DRTFOMRAE 1EE
L A S VR I PO A R T I R I R =
SRR 23 S O B B K L£8 UM (K el SO )
HHENR MEEN oEs (9% Ry mEER een 9N gmey wE ey csn (9K
5 H.EA 400 290 690 0.62 530 790 1320 0.33 680 760 1440 0.42
5 Hyp g 370 270 640 (.63 560 730 1290 0.39 640 840 1480 0.42
5 H M4 350 260 610 0.54 490 820 1310 0.25 560 850 1410 0.28
$£35% | ERUNEICHT SHEONBERE (kg ha)
EaAlrt kPN L ERRa ALt
i =2 " -
TY® CL** &5t TY CL &%t TY CL &%
5HEH 66 62 128 66 47 113 98 35 133
5 a4 67 61 128 80 40 120 100 36 136
58T 64 57 12l 73 57 130 94 58 152
CFEL -, M ARHE
(3) #HEONRIR A

wFhoXIMETICBVYTH, FEL—-DONE
IREi3, HIEEAOEZELIEITEIEZTT,
BRI ZEAH S ATV (B35FK), ¥ AR
ONER =, BEaAUELTEs5 A TORTSR
R LT85, RN L RERBEA KL
B TIES A EAXE 5 FREXIZREN R
5 A MEXKIZB VTN 2 A5G0 b7,
INODOERERBL T, RN ERE
B IC BT EFEY — 2 ARMED &E
NIX=Ex, 5 AEHXE S5 AhgXICERI
<o SHTHRIZBWTWINL /2o Lizdt- T,
SHTHXTIIESNL TR L/ZIZ0 2hb s
T FNH ] FEOWYUIES DV Tnwirnz &
HWHFETE S,

RN & BB RO KIS THEO N
NEAHET2E TN OBREEIC B VT,
BEIIZBVWTHEONRIEN L kY, #hid
FEL—ONRREDEIEE L T/,

UEDERN S, BRIBEMIZIBTHRIEDF
L —HIBEME ERE. T —OFERIC N
L5 AR ETIIHRBRT L EAERE LR
oo T, RBKIME LEREE ML ]
FENECHEONRINE I HIER EAGRD S

K52, 1 FEINTAINKEECRBLUREED
WRERE A 1 ZBENRICRIFTEE
EKBRG &

EEBR 1 THALZCEBEHRIIBNT (ERL &
R DS AEBREERL .

ML, UToEB0ThHs, Thbb,
BIAED 2 FE VX OKIChaiZ- Y N% 0, 20,
kg L 720 TNHDEXIZDWT, BEDF
T —OHFHEIIICS/- 55 A LA, KONK
fEg & FONEIEDASEHThad7: ) 40,60, 80kg
ERBEIHEBL, O, BEEX(-N
X) 28 GHIOBTERTERE L. s
BB XIZEEALELE B P:0sBX UK 0
. i FNFNhad7z ) 40kg . EIZI. P .0,
& LT60kg. K:0 & L T150kgdksd iz Al L 7=,

BRUETIZ BT S HLEC R EDEERAET
OB IIX, #E6ERDEB YT, BRI TR
19834F 70 6 1984 I2 AT T RIS & JE /2
BRI TII9845H 5 1985F 2T T, #
NENEBREIT 72,

BARBZIIBIIARENEFT AT L. BARE
THLNBREHORAE LT E T 57286, 30cm X
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H36X KBROREME

£ B oW £ ¥ B O£ M %
B o EE B MAR BAE  HME DREERS 18D
I # & B L] wE LB R T B OO
19834 19844F
Bea X%t Tggen 9H2H 10848 S5H8RB 5H8H 6A8H 7H4H
MoK Bt 19845 19854F
%@%)éﬂ(m&ﬁ:t 9A17H 98198 11A148 5H7H 5H78 6 B4~5H 6 A27~28H

OcmDHFDHE L AT A S| - TiTo
7:o BREBRLUEOEFREE., 1oAY H
HETERL,

KRER
(1) BEFRCHTIHEOBEEDES L
UFEL—DLEN. 1£8

BAROEEREYE (LUTTIE, chiEE
HEXR) 1, RO NGRS L Tms %
A z/RL7s (BB43M), Thud, &XbtttLE
HILBIIHEO SN, COEEFEOBEMIZIE. F
EL-DEEFHFRELEFG LT, BEAEIC
BT, MONKEEOWINE, T, EEE
HHIML 7, L2 LBAHROEEEL, FE£—

A At

YWE (t./ha)

RN LML

BIUOARBEOWMEEL kO NEER Iz,
LT, BEAHLYREEAILL ok
LB L. WThoOXKIELTHRETH - 720
AR O EIL, BEARIHREOEEREL £/
BUL-BE@ERL (843M), 7277 L B4R
IZHBE L BARO< AR OGS ERE Y E L,
FEL-DOBEFIERELRRBVERE eh ol
BAGIOF € —OLEHIT. SXLUMELE D
KRONBRREAZ VT EEML 7 (837R), &
ZHESKONBEEBIMELTFEL —DLEK
MUz, LALBEEICHET AL, BAE
DEEMIIEUHEK & OB S MRD LT,
BB PSSO L2 D EBbhR
5

FEReALEL

BHBE BRASIVBL2RCS I3 HHAOBLINEDR
(AP ORHIBAR], RIIBEAEE TR Y, %O NGELE I,
KON O, N20, NOTRL, #hEh0, 20, 40kg haTH %.)



48 i R AR H62E
#3I7E BLFBICBUIZIFEL—0OLEN'BLVI1XE
. BekliMt $EPAUME+ J5R8 B A+
B NHifE & ‘
M o(kgsha) SEH OIES O LEN O 1%XFE O 2EN O 1%E
B/ m) (mg/ &) A/ i) (mg/ #A) OK/m) (mg/ %)
B A A 0 1660 27.3 2580 13.9 1650  20.5
20 2470 27.2 3690 12.9 2930 21.8
40 3010 21.2 4420 17.9 3890 255
B A Tk 0 1430 5.2 2010 6.3 1610 3.7
20 1660 6.4 3250 6.6 2570 10.0
40 2250 8.2 3620 6.7 3360 11.6
*BAFOSERICEYFToFE2 50,
BAHO 1 EEBIZOoWTASLE (BITX). %
S+ R E B EA KM T O N E (2) MEBHRICHITIHEONRIY

WEWIEER L, L LEBEaXKIUEL T,
B ZENHIRE L 0o 720 BEAKLGLO%;
&, KO NFGARLE S S BAR ORE E TOHM
A, RS L REREAA LML L Y4308
MbEV D, BRONBIRLEIZ L - THmL
PFODHREEA TS Thho 22 EITER L
TwarBEbh, TEOEILFERICBITAERD
BEAZIT L RER LYV, BAEZO 1EE
3. BT E QRO NS IZHIE L Tk
Lize $-8&KO1ERIL, FEV-DOEER
HELLHD LD, BARIO L EELIHKE
WA L7

Belt

i

%rvxﬂﬁﬁ

FrE -

EXERONEGAEIL, BAHIB L BAEZON
THORERSTH, KONKEEFEVWKIFE
WML (B4R, Thicid, EEFEOELSE
R FEY-ZFERONEHBROEMA, K
E(EE LTV, 70, BABROEERNSA
B3, FEL-BIUCARMEO VLT D A
AL DAL L HERR-TL, 2
DOBRAFIH#OEILIZFEICEZED S N,

BARBLUBLEOVTNIIBVTL., XK
HONEHRZIE. KON ICHE L THEML
72o BABZONBEONESHERIL, BAFLITT
FLVPRRRAD L BET, EETOSSIIL

KIAEL ERg Bttt

N2o AT #%
N40

\

N

Hi
N40

BUE SAMBIVBLRC S IRIORUINTHR (HOLFR, TTEBHERL)



INISE M 2

FIBEX HERNRICHBUZIFE—1ELLY
WESENEER (g /%)

NWEE B @ £ % BEAG
FERE (0 k) et Jith s it

AR 0 1.2 0.9 1.3
20 1.4 0.8 1.5
40 1.6 1.2 1.7
BEA% 0 0.9 0.8 0.9
20 1.2 1.0 1.4
40 1.5 0.8 1.6

ELVWBALERE L7,
FEL-OEEHLANRFONEEFEL G L
R EENGEEY. EEBTHRLTIESY
ONEHEY KD (538K). AR B LUH
ke b, BAETIEIL, KONBIEEAS
WKIEE 1 ELDONESEEIIEML 72, 8%
BOFEL - DEEBUTBAR & VD LIz,
FEL—OHFENEGHRLBD L2720, A
HO1EL-YVONEFRIL. BEHT & FELD
T L. b, BRKIUELRICEEL T
ootz LichoT, FEL—AHERNIIR
RU NG BLHMP OG5 >OMIE L & b
EhT k. Bl hb, 2ol kit %
ONKHIZHEST S 1 HESEL - DFIHTREN
EYBAHMPICEL TR EERBLTED,
HEOHEL L —HKT 5,

(3) BREZOLIRPEBENER

HART B & OHAKRIIBIT B &L o
BN (NH.—~N+NO:—N) &8, R#Kl
P4 D10~ 15em DB % B &, Fkod N REARALER
WZREN 2o 7z (BASHE), RFALELDI0
~15emDBTIRADONEHEEAS L VITE, T
ERENGEN ST s L2 LZOBTY,
ERENSEOEFO LML, okilEto %
B [FBE. WD TRV, AEBROKONREE
BETHII, SLELE SKICHERINAN

RO L - B H T A ERMIEIIET SR 49

E’Z- 5 ~10cm

%2 10~15cm

b ,4y3 *4;8 &:>'
0 L

KON 0 20 40 0 20 40 0 20 40 (kg ha)
BAltt Rttt FERERELALEL

BHE BEASLIVUBERICST I INPIRBENESR
*NH,-NxNOs:- NG

A5, BETTEMENE L CTHIBEPIIRETLIE
EhTHh T, TEBOBLEMEEDERIKEL
S L TWiAWI EASRIEEI NS,

(4) 1 E&BENE

HXRUHELE S K EEONEEED SR (L
TCiE. A NI E L .5) ASEIN$ 2 1ok,
FEI-AmiIEE o7 ($B46K), F-E5N
WIEEA%60kg,"ha T Tid, EONBEEHA ST
EFEL-RNEHSHIMT AER%5R L7, &8N
AR & A%80kg, ha D&, FkE& FEONIERS IS
PrboF, FEL-PRRBIFIFFE Lo, 2
NHDEERIZ, ERXUELICBWTIHEIZED S
iz, Lzdio T okt +oRE -
BWThH, RIEDF £ — HIBEM TORELE
B, 1 HFFIIHTHNBREELKEHFIITRT S
IN, HREERETLEINFEL LS
5L ETHEMEBRbNT,

< ARMEINE IZ KT NG DR8I,
FEL—RBERELL ol LELFEI—IN
EVEE>MEBRXICBNT, 1 FEPEIIED
57 ARMEINE OB A IIHMICET L, 2
NA, —RIZEHEOEEH G TRENS T ARK
OB LTz (88395%),

1 FERE (FE &+ < AR EE)



50 BB TRERARERE P29

8.0 LN e o
T <z [
r A
' #

#HpilE (tha)

4020 0

AEALHT

EEEauttt

4020 0 40200 40200

4020 0 40200 4020 0
02040 204060 406080 0 2040
40 60 80 40

N#EE

40200 0
204060 406080 o 02040 204060 406080
80 ® 0 60 %0

(kg,/ha)

F46R REEHICHT ZNIEEE, HIEARS & | BEEXDRBOME

A A NBRELE ORI, FEL & TR

OO LEBROERER L (846K), #hw
ZEFINBARENE L 25, KEFIINEIHET
5 LD FIEEHIET 513 ) AEILE 2 A EA)IC
Hotze RIELFEL—NEIRD L KT,
T ARENE SO T IEMT A A AR L7
29, 1 FEREOMEBHZIZ, FEL-IEIZ
EEONTED 7,

| FEREOHIUIEN L E 2 5N/ ERHIED
ADEX., TbLIKDNEREA 0kg haT,
FONIEA. 0. 40, 60, 80kg had[XiZ$
51 FENELILET L L, BEaAllt Tl
60kg. haX T6t hafR D ILEHE S M FDN

FX 1 BEREHOVARE (SEEEDL, %)

NHEREE
(kg ha) 2 & & m EREf
— KM kLMt kit

B gl

0 0 0 53 68 50
40 0 40 64 31 26
20 20 40 57 36 24
0 40 40 56 31 37
40 20 60 49 30 37
20 40 60 42 29 33
0 60 60 30 25 20
40 40 80 44 21 21
20 60 80 43 25 23
0 8 80 39 23 23

e T FNL LIS LT EIGHRIEIDT AT
otz (F46), FRBXLKLSERRS
KWL TIE, FONMBRE #40kg, hall Bz L
TH 1 BFEPEOHEMABAS N ThA ol ID
Beo 1 FRENEIT, KAKDMELTIX5.5t ha
EEERBBEEUMELTIZT o haffE T, k#
KiuEt+o | FENER, EBEGA UM LY
BIRTd - 7o B MRAER O~ S F #1339
E06, BEKUML TI340%EH%. RFoklm
T+ ERESE XU TIII0%HNTH- 72, L
7o, FEV—2HBE LT AL~
0% EEORBEMHICBIIL I FELONKEE
X, 40~60kg ha Tt & Bbhiz,

(5) 1 BEINHEFICETBFE~DLEH.
FREHSIV I ZEEFLFES AR, 1
EZENREOHBERFE

1 FEPFERFOSERIZ, AFINERE IS

LTHEMT28IEIHh -7 (5540K), XK *

FXUELTHET AL, NRELEBIZAD2HS
3, BeXlEtoeEE Mot L L 9B
LI, BEaXERicBWTHRLAE
BOFEL—-DPREETH 22 L0 AR
B, WTFROXKINMETIZBWTH, NOKIEEES
PEEBICRITTRREINARE Lol Th
ISAFL . BREEKIT, BRERICBVYTOLAED
MBEEBE, A—Fr—FrI 20 L3 IZKON
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HUXR 1BERASFCHSTI3FEL—OLEBSIUVAREY (F /)
NHEfEE (kg ha) Bt R+ EREfE ALttt
® % & 2EY HHEEN SEN AREEN SEYH  AREN
0 0 0 830 90 1290 360 1600 470
40 0 40 760 300 1170 480 1300 530
20 20 40 920 310 1200 520 1310 620
0 40 40 950 330 1220 570 1330 600
40 20 60 840 330 1290 550 1340 610
20 40 60 960 380 1270 530 1460 640
0 60 60 920 400 1130 560 1200 670
40 40 & 1110 430 1490 630 1580 640
20 60 80 1100 450 1480 650 1540 680
0 8 80 1130 430 1370 650 1530 670

FEARZ & - THEING A8 Z L id e o 7o (5540
£ LLABFNEBRENSZEVITE, 45
NEEEDR Uk SHEONBIEEISEZWITEHE
EXAEmL 7.

| BEIVER BT AFEL —DLEH,. A
EH. NEBELFEI-PNEBLIC I HENED
HEEEEASLE (415, BT ED 1
FENE X F £ —WEI KT 5 HD7-0,
ZOWEIZRBO TEVWENHBIH - 72 FF
P-NEE, 1 EEBSIUAEER L OIS,
AHEAZ SV IEOHBBERIGED Sz, UL,
EEHEEAXNIMTIIBVTOAFEL - IE
EHELHBEERL, FoioiELTid, fb
OWTHOERE SHELHEN -7 Th
3. Bl &9, BRI oMt

E YAE.

BIFAFEL-ODEREEIERY 2L Bbh/,

LA CREE®O | FEHINE L, FE—
PWEIZL - THElSh, FEL—NBIRTIZHTRE
EROBINCLIZ 1 EEOMKICL - TR SN
HEBBRTEL, F-BRNUELTHRAL R
BEHOL I, FEL —DLEKHI0004,/ o
ANDEHEITIE, XKL FEL—IEICHS L
T FERNRIE L RITT 2 EHURBE I NI,

(6) FE—DONRIEREEHDOME

FMETFEL —~OFBERIL, HRERERT
BITOFE—DONBRNBICL s THRTLZE
TR, £IT. DHEBIIR TEICHAEL -
FEV-—ONBRREBEEX R T EFR2EXDEBYT
Holie FEY—ONRINEIZ, WTFhoKLIM%

BREMCSTZ 1 BERRY rFEL—0BRRS L UBRBREERE L OHEMER

2 & X Wt

LN N 1V R o

ERE&kL#L

1 Fan F £ v 1 Fed) F € 1 {EY +F £ I —
W& g o gezp1za W B g g2 s 138 W & g 7 225 158
FEY—
W & 0.923* 0.981** 0.972**
& % % 0.633" 0733 0.320 0.306 -0.093 —0.131
1 % & 0.836* 0.803**0.350 0.892** 0.914**~ 0 104 0.860** 0.904**—0.530
HEEH  0.967* 0.905**0.628 0.825**(.896*0.919™ 0.531 0.733* 0.913** 0.915**-0.095 0.816*"

Df £y — L&+~ A Rt ENE,

*5%AETHE, ** 1 KETHEE,



52 AT MY RBRBRE  B62S

BA2%k R TECSTEFES D
NZUE (kg ha)

® & 4 AtEt AL kit t
00 0 7 10 22
40 0 40 20 24 37
20 20 40 23 30 45
0 40 40 27 45 56
40 20 60 27 35 47
20 40 60 34 53 59
0 60 60 29 58 68
40 40 80 30 60 68
20 60 80 37 60 76
0 80 80 46 66 76

TIZBWTLERINBIEES S VIS BAL, £
A NHAEENE 4 6, BONMEEN LW
ity 2@ AR L 7z, AREKE DI
PRTHETOFE, —ONRIEOHFEIL. &
NIUET EBICEVIEOHEB RO L (5847
By, MiEmOfFERE LKL,
M—FERICEREFERL, FE—DLEHKIC
RENBD LN LD o 7ok ERER
KI8T 5 & DR EETRIC S
HFE—ONEBNE (F42K) BLUOAREK
(340F%) iE, WIThHERBEGAUMLDIZ)
RS F N 7,

% &

RIBEHIIE T HRONAEIL, HHEDHHAEH

800wt A Lty 1 KA [ hShg R KL -
L L
F‘ L Ly
=
e (]
et |
i‘:l
= L
r. r=0.896"* r=0 911" [ 1=0.939**
0 1 L I ] L | A
0 20 40 600 20 40 60 800 20 40 60 80

BN (5O F € 2 — O NI (kg ha)
AR 1 BERMECSUIFE—OEBENLE,
YBERHMETRE TOFES ~ONBRIBORF
(r: MBRE, ** . 1 %KETHE)

FTOFEL RV ARPRECETE B LU NRIL
CEEERITL, L L, BAfEhicIns
OHEO—FHRFES 5 & L b io, FEEIH O
B & TRILENANATKRE GEA L 20
R BRONRICHET 28E | FEOFMH
BENE PETT 5, Thnl FHEINEIIAT 58
ONE BEORMEE ., EONBROMEL V- 7:
bW LABEREEZOND, ZOfKRIE. HTE
OF % L —BHBEHIIBIT AR REIC—FT 5,
COHREERI OEREEEbETEI L. R
HEHO 1 FEFICNT L NEEERIL, REFIC
DT AL )HEFHOR GBI EREE S5 S
ERERETRETHEEEZLND, RIBETH#
EV R ELFO I FEFENREIZ, RS LHRET
HEFE—HREGEEDD, ZD/2D, FFE
D OFEEE SIERIIOMEY, FUIL o
T1 ZEOMKLZ L6 LEBIUIFENDITL W
IR ETRDMEEL., BEEMICBVTHE
HTaLDTHAI,
BHE®REF T —HBEMTRECR 2D
i$. RIBEHIZB I A NSO & 58T
BEN, IETRENF T - HIBEHOBRE
LOVBASHPTRP-T2EVIETH A, BRIBEH
Tid, T ARMEEIZET 2R E S EhEE S
EEL, FERENEEN # B TLIE LI,
1 ABHEANSZO—HBEINE 59, 2
ORI, Yasu—n (50 —-N%Gt)
T16~3%g, hafgE"®, 7V 77 V7 7 Cid, 37
~85kg, halfE L HRESIS N TWAEY, T/, B4H
VLB D%\ 2 A B E ORE DT, HENE D
ERHBIIRIMENS 20, RIS TOTIEWY
AWEEIS A AR REIER L ) B TIER
WO BSEE D, HEHD S ONEEE 5
T2, T, NAOIEORR T HE AEIX
ARG, RIBEHIC BT A NSRRI
ZolrbDEBBTEL, LA - T, RIBEH
BT L7 AREOMHRRT., NEAED iR &
WOHEPLBOTEHEHELEZEZ OGNS, BAY LK
Lo OERNLAT, NBEETARELEICE
W & HEE SN 7240~60kg, hafEREIZHI .
VARBEOMFFIZEELZP 0, LK, QN0 » ™



B g - B0 FE D — R T A ERMRE T AR

Aol EE S UL, w ARBEZERICD
Pro THEFST A ZENEET, Lod 1 HEDRS
WA TE L Bbn b,

—h. LR L7-RBBEE I S AR OEARY
E 2. kbt BEALttB L OE
BEE LML LB FNEE DR 5 &KL
TOVFIIIBWTLEBEBTH ). LEOHELF
MTEICBT A ERIE, REEHOBAEEICKS
LB RIITEEDLDOTRVWEEZ LR,
L LATIEOEVT, KFALE L EERER X
I BT ARIBERO 1 FEIERHEDON
RINEICRD SNz, = OWHEIZIZFEIZEXITR
L7z & 912, BkME N RERENEICH S R
ERPH L, RBREHR T ARBEPLONOHE
RO E LI, MAEONHRTOEY
W HFEL—DOAEFICHEELYRIZFLT, 1HFH
INEDOHEREICHG LA ER LN 5,

PLEDBsHERL S, wTFho KLz B
TH, FEV -4 EBELTHRBEHO 1 FHIC
35 NS & UEALEC S 12, RTE TR
TF T -—HIBEMTORKEFFOT T EE L.
NIGREY, FE—HBEHOBEL VP2l
40~60kg  hafBRE & 45 Z &A%, #hEE9 7% N R
FrBEbhB,

B2 2HFISHT SRR K
HIETIC O & 00 &, R#btEE, Bkt

tHIVERERENDIELOEE= LS LIZE
WT, FEV—%ERLTHRBEMD 2FIC

53

T AREMIBERFHLNIZT S0, 1 FEA
Y BONBIERSES X URERIZOWTHRETL
770

ERFFEBIUER

xR, 1 EENERYEONEIESES 2 HFEYY
BICRIFTHE

E S P 3

AFERIT, RANLEL, BEQUELIB LY
EREAaUELOLRBEBE b, ERES £H
ORBE T MAL, 1I9UEICERL 7, R
WOEBRMGEFIZ BT AEMEERIE. 1 A FHE
TEFEY—. ZAREIIZT T/ 70—k
HawkdhoTW,

1 FHIZOWTIE, FEL— DB FHEIZY
55 H 8 HICEMASELHAE 122, % (N
-P,0s-K,0-Mg0=10-20-20- 5%) %*H
W, ha47- W N & LT40kg, E@ICRERLZ, 1
FEOIEIL, RANLE L EEREA LML
T 6 A29HI1Z, B XXM TIRTR4HIZIT-
2o FOH%, 1 HFENE ) EE IR BRX).
XJELY #%10HH (10HHIX) X U208H (20H
HX) (BB £ L 7. bR,
FREFNEBRERTHEFEL—ORBHAEE
W, MTHER, MRAORBRESIZN5,
MAEEE, S S RE T456, & (N-
P,0s-K,0—-MgO =14-5 —26- 5%) % i
WIN & LT42kg 'haTdh %, 2 FHDOYERE L,
8 H28~29H 291570

E43% RS LUBRREMICS IS LM (0~5em) DELZEPNMRK

—_— e PH T-N B ) 2 B AR CEC S P 4 #lmg /1009)
:0) (%) (%) WIUEH (ng/100g) (me100g) g Ca Mg
%gﬁggﬁfg) im-]-ii}f 63 033 60 990 19.9 155 45 164 6.2
Tﬁ*%jf;%’fj’%% iuﬁ% 6.5 049 11.1 1770 11.2 28.1 6.1 357 19.5
(iéﬁﬁgfg) {i’%ﬁ% 5.7 0.55 13.4 2090 7.4 30.3 57 174 17.6

*Bray No 2 &



o4 IR L RERIB S 625

BMUE 1 EFNE. VARESIUREONRINE
HEWE (1 h e NIRUUE (kg ha)

K+ M 72‘(;}* T
*CL s o' Ty oLt aRt

BE LM E 535 069 6.04 20 7% 22 97
KB KM - 392096 4.88 26 53 31 84
ERESALMET 506 0.84 5.90 23 68 29 97

*EEERRE (%), TTEL -, v ARHE

BRBWIIBITLTERE (0~5m) OE%
ICFEHIIEWRBRIRLZEBYTHL, TR
AIECTRDO /KU OHES L CBEATY
Ao

KRR

(1) 1 BERES LOHEONEIRER
BRI BIT S 1 HEWE (FIET & FIAE,
| FENHEREDOF £ 2 — & + < ARMCNE %
AY) 3 BEESEETHEIZL2h LT,
BEALMLEERREE DT T3 L
<o RBAETIII NG X h UL, 1 F&iY
EIIHEMENZDO LN (B4R, it
FEV-PWEDEIIRRK L1z, < ARFIZ, &KX
WL & b 20%mT & TRAXUE LI BWTHT
A 72 (F44AR) HEDONRINE % A5 &,
FEL - DONRINED L - oKL T %
<V EBEEXLMLE EEREA AL ICIIER A
ol (BB4AE), RAXUELIZBNT] &
TE R REONRINE A KLttt & 0 s
LD, §ifioRE 845, COEH5nH
WA LT, 1 HFEXRLY OB oL %
fTofzz kil b,

AR 2EHFNMEH-HI IV ARBUEHTRRIA %)

1 HEAMR Y thod 2 * o EEEs
O B # )\lljl“ii KLttt )\mrﬁ
ML E f# 22 16 18
10H B 13 20 16
20 H B 18 20 18

(2) 2BRERYIBE 2 BEINHECETZF
DT OMRELIV 1 EE

2 /BHNHEBOF EL — & v ARMEOEFIR
2 (UTFTiR, ShiE2FENEL L) 3. &
Kl & HMEL D B%X & 108 HX AT L
L 20HBRIZBWTIKRT LA (B48K), 2h
B 1 BEOEBE LMK, FEV-PEICKE(HK
flahTuwi, 2FENE BT Clbis
AE. BBEE UL MO UL L Db

B TH -7

2 FEEAHERE O~ ARRITRIZTT | FEAERD
HOBERBOREL, —EOBEMERS 2h o
t(%%%hb@ﬂ@kMﬁiuﬁwfhzﬁ
IR O AR R, 1 FHAERE L ) 2K
TLAEBRETH 72,

FE L —DOEEBIINT ) BRI BWTED
Lo B KIS RENED SN h 5 7 (8
46K), AHERIEEBDIONERE L » %<
ABL Y EFREICBTOE ISV ER L7,
1 EEEBEESHOZE LS I AEE
FIXEI0HBXI2I2F%HL <, 20BHEXTHA L
2o LA T, BREBEEBIIBWTH 2FZOF
EL-PNEIZ1EBEICI > THEISR, 1EE&EIZ
1 FEAR Y FIOAE T TIZBIET 228124 5
THRT LI EARBENS, ZDL)RpiFo
B 1 EE 2 5 1 FHEANELD 0 Kl g
DEBZ, BB EL TROLN, AIE
DFEY—BIBEHTOREREHLUL T/,

[ maxutr wmiumt BEREXNES
I

— R R

1 FEAR Y o N gL

$FA8E 1 BRI WEON MRS 2 HENBIC

RiETHE



b Ba e - BRI F D —FEMIIH T A EFERLEIIE Y AT 55

WX 2BRPME S IZ2FEL—OSUIOBESIU 1 ER
I D N T T S o R EfA kL%
1$8 SR B/r) | xm

o ok W E
FFOME (R/m) gy STOWE K/

1 FEAH Y 72D
LS ]

% B
(

wnE pex 255 Y gme mrze cxn 9P sz prz exg O

AR E 1% 120 1340 1460 0.25 160 1110 1270 0.28 190 970 1160 0.32

10 H H 110 1640 1750 0.21 150 1160 1310 0.27 140 1150 1290 0.32

20 H H 110 1550 1660 0.17 150 1250 1400 0.21 170 1080 1250 0.27

FA7TER 2BRBNHFCHE T IHREONBIER (k3. ho)

| EEARD #o  BEKLML FHA L+ R R L 1

WoORB M TTye cotam TY CL &E Ty CL A

AT i 74 201 9% 50 13 63 64 16 80
2.1) 3.1) 1.4) 2.8) (1.7 (3.0)

108 B 72 14 8 47 16 63 59 14 73
(2.0) (3.2) (1.3) (2.6) (1.5) (2.8

20 H H 71 18 89 52 17 6 62 16 78
(2.5) (3.3) (1.8) (2.8) (1.8) (3.4)

CFEI—L YCAREE, () W NEAESE B8P %) 2R

(3) HEDNBIR

WKL LICBVTL, FEL—ONE
BFRIZEICEAAIE (BN TH - 7200 BXICE
WTE o7 (a7HR), Tk, FEL—-D
NEN & ZIEIT EREEHOREL 2 T 2 h -
oo FEY— L ARBEOHF NRINE b FEE
Tholzo LENF-T20HERIZBWTIE, &
DONBIRALFT L b 2 FEREIAK D022
LOBBTED,

DEOERDS, RIEERIIBVTLFES —
OMNEEELRGEICS/-2MEL) #%10BH £
TS5 2 EAFEREL Bb7z, 2 ORI,
TIEOBLERIIBIT L EROLELIILALS
3, BETEDLFEL —BIBEHTORKR L
X {—=%L7,

kB2, 1 EFENIMYEONKIERY 2 BENE
KRIFTER
ERF&
AEERRIT, R#ALEL, BEAAELEB LY
ERREEXUELOWTIIIBE T H 19858 12K

Mil7:, RBKLELEERREEXXIMELTIE,
ATETCHEER L 2RI EBIC BT ATEI D EER L
RO % A L TRERRL T - 7. BEXIL
Mt DBEAIE. 1983 ICHEmM L, ERERL T
RFEL—, ThHZO—IN, TV r0—NRIiE
B AR L, RAXUML E BREAANLME
T BT A RAEMOBE L, FREXOLEBYT
HbH, Bt totAE Iz, 7AHra—N
DB THE T, 7H oy a—3hv AR
BORLER STV,

1 FE o4 ARSI RAILMEHIE@IZ, N
& LT60kg ha (Z D7 H20kg, haid. 19844 D
2H/ERFNEY RICHE) TH5DH, 1 FEONH L,
K#KLE L EREENLMLTIZ6 A27H.
EaAlttid7B4HTHL, D%, 2EE
Wt A NHRELEE 297 - 72, T72b b, KAWL
e dFES —OMyEARYRGESICY
% 1 HEAEY %108 Hiz.ha¥47: 9 N & L T20,
40, 60kglEAEL 720 ZHIZEEFEKX (-NKX) %
BFEL:, 1 FEIIHTEP0:EK01E. FHi
BiOFEERR2 L FERICHBL:, $/22FHIC



56 ST R AR B625

LTI EXEBIZhaly72 9P 205 %40kg. K- O
13 100kgfEAE L 72
2HEHEOINERETIBRBANLELTIEE 22
. ®#kEL e g EREE NS 8 B26~
TRICENENERL 72,

ERER
(1) 1BERBEFES DT O>BE B LV
1¥E

KEBOXFIA LML EEBEANLELTICE
75 1 FREOLEIL, ATHIFER 2 O NBEIEEFK
20kg, ha#40kg,/ halX & [El—TH b, Fhww 3 |
MBI 1 FELE ., < AFRE, | FEUVHER
DF L — DT O B, BiEiO R & [
BEEZOND 0, BRITEEL., Bl
TITBITBERDOA, BABKIZT LT,

B LIcBIS 1 HEHER, TH 2
D= NOEFEIRETH72Z EHRBLL, <X
FBEIRED SO 2E AN, RBXLE LR ER
Ba KL toBEE DI REL T, F
EL—DRERIE. HAOKITR LRHENLNL
LERBEANWELICHETSE, FL DRI
690K M THhot, FRERII. 2EHDOT%
WKELE, THAZO—=N\BFE—|IRBHE
o™ &, SHIFEL-—ORBEOEK
EILEY, 1 BFHEFTRMTICRET S TFE
DT onMESELHHIEAT, 1 HE
R DM BEZEDRIEY 5 ThP o2 8D
PR Do T ARRLATNEE o Te TDED
HEHICH LT 2BEHOMIBME T2 2 LI
5,

#Fagk BeAUELICHIT 3 BEERE, v ARE
BLUFEL—DFT OB

PO (R /i)
HREE RE 2EH
4.72 2.36 7.08 47 520 170 690

EHWIE (1. ha)
LR LR 7X*4>$*
TY cL & (»

PEEEREES (%), FEL— e B E

8.0p-
BE AL

FEAITES

FREE UL

6.0

4.0F

W AILE (1 ha)

020 40 60

NHiAC & (kg “ha)

MO 1 FENERY HONEIERH
2ESRBIRITITRER

(2) 2FFRE

Bt E b 1 FBEAIY) HICNAHEE S
TBEXOFEY—NEiE. - NXL YL
L7 (849R), L2L. 2EEXLUELBE
UEEES XN TIEN %20kg /habl k. £7-
FIAUME L TH40kg,/hall LB L TH, 2%
HOFEY —WBOEMIIDbT»ITH o1, T A
BRI E R, BRI TIE-NXTELS
£, FEV-PREOIMFLULIEL, TN
MRS N RX T, ZORBESZVITLE,
< AR EEN LTI R T A E R L 7
FHKIELEEBEEMLELTE, -~ NXO
v AR EIRE G OMBX L DMLz, LA
L NASHAE S - X Tk, < A BHEEE IS
KREV 5712,

2EHILE (FE LB+ < A BHENE)
. BAUELE L FES-RE EFIZELL L
wimEsL, Bttt ERREXELT
1320kg,/ha LA b kF# K11+ T $40kg, habll b,
FRENNDHRE N TS 2 FEWNE OHYPHR
2. bFELTH o7, 7277 L - NXTid~ A FHK
BILEA ML 20, - NXO 2 FRHEIZF
EL—NEOADEE LY. NSRS EX
EDEDHEINLT.

2EEWNEOTEEEIE. NEREAE UL
RThETsE., Wb BEALMELE <REX
It <ERBENUMETONEICEML 2, IR
i, ELXFEY-INEDOEIERL TV,

2 FHNMEREO 2 A BRI, -NEKIZBWTW



MRk G - FRBROF T BT 2 BRELEICHT A0 57

B9k 2FENMEFIC LT DV ARE
(EEERITE. %)

Nitg B & K #®B HEREL
(kg/ha)  ckiltEt kltEE kLt
0 69 44 26
20 43 26 13
40 45 26 17
60 42 23 13

FTHROKUELOBESPIIEE o7 (B9KR).
LA LNAHES - X TEIIZRED~ A fE
<, Bt Ti3H40%,. RRAUELS T
#25%, ERBEM KLt OEAII15%EET
Hotzo

LA o TF L —FEEE L. < ARERSH
15% U LT HREEHO 2 FHIZHT 5 NEE
i3, 20~40kghaTH+5 L Bbht,

(3) 2BREPRWEFICETBZFEL—DORTOW
BHLU1EE

FEL-OEERKIT. RAXNLELICIBNT
20kg /haXASLDX & ) #nL 7T, &Kl
Mt & DRBMEINEI o7 (H50FK), FHE
EBD, RHKLEL O - NETHNEIZL R
Mol &R, BEREAKLMEL DL0kg, halX T
Ehol e xRE, HAUELE QOEMER
LM TRV, THIZHL L EEIT, WThoX
WHEEIZBNTE - N ThEn, /42, Bk
Wit + & B g B o KL Tid, N %20kg, ha.
R T OB A 12 1340kg, hall LREAEL T b

1EHIIALLERESZDOLNT, FEI—IL
2L OB RTH - 72, BRI @Iz
FEV-PNER, EEBCHEEERL ) 1RXF L
FREGBARIIH DL ENEBRTE L, ZOEIL.
METEDIFEL —HIREH I BT D 2HED
HaLEETH 5,

EREEPL 1 XELZNUBLThETLE, B
BAKUE T OEEE MO WEL L Y EL A
Botz, Ll 1 EER. NEEEAFALLS
ERELXNLELTRRRE . R E
B TRRESEDOR L, 57, LT
Mo TEBKILELET, & IZFEY —IEI M
DKINELE LI WETLADIZ, FF22 —-DEKF
BIERT A DL EBbi/,

(4) HHED NI

ZHXRILUELED -NRIZBITAFEL—-DNRK
INEE, NAARI N/ SX L pd L7 (851
F)o LALNARRINZERDFEL—DN
WIRE L, LTLINBEEE NS L TR D 5
oo TARBEONRINEIIOWTALYE, ~-N
EAMMORBX L HRS2IZED- 712, JHIEE
KW TICHE L TED LR, NATER I L/
BEXICBITE 7 AR EONRILE QML 2=
. HRE Lho 7o,

INLOEBHNFNEDOKEE L,
ot IcBWTHFEI - AR ED
BEINEPEIE, - NEAhoMEX L )by »
W3 L72As, NATHAE S /- & X213 LR 2=
PHLMATEV, T4bb, NHEEEA20kg, ha
UbeHoTd, FELV-—BIUFVARMEON

w50% 2EBBPMBCEIIFEL—DS/T>BESIV 1 ER

2 & & b ¥+

E - G LR e o

E 2 et

ﬁ%ﬁ% SSOMEK (R/nD) 1 %xE SOER (Fn) 1§E) SFOBE (A/n) 1%&E
9/ ha {9/ %) (9/% SE
HME WRE SEY HE WRE LB HRE @E%:%%&(g )
0 100 590 690 0.16 70 1290 1360 0.19 150 1190 1340 0.31
20 18 520 700 .35 190 1560 1750 0.23 170 1170 1340 0.42
40 170 530 700  0.38 210 1190 1400 0.33 270 980 1250 0.46
60 190 540 730 0.38 220 980 1200 0.39 220 1070 1290 0.44




58 d T R R BIB Y  Me2E

WEIER 2BFRABCH T IBREONRINE (kg ha)

N Bkl kAL EREeKLMEL

E .

(kg/ha) TY* CU” &3 TY CL &3 TY CL &%
0 21 88 109 58 54 112 74 32 106
20 48 65 113 93 3¢ 127 105 17 122
40 45 60 105 84 30 114 113 23 136
60 47 53 100 105 29 134 107 25 132
YT, M AR,

WIUZTEEEAS R E 2B ERITS RV LA
PR B,

% 3

REROERD S, RIBERTH-THFD2
HEWEIZ, EB M AHHKETHLFEL —DIX
BICLoTRECHE SN, FE2-EZ. ]
EBEIIKRINSZEARBINE, ZD2FE
FEI-O 1 EHEIRERHOBEY T, 1 &
BEAIHLY 20 B AL EEAR A U 72 (R 4GRS |2 i
JE3N/-XD 1 TEAH, ANELDH %108 H F Cllhe
BN XD1EELY ERLZ Lidkdrol, 2
DIERIT, FEV—HBEBRBO2HEEIIBVT,
1 FEONEL Y 108 MAREFGA UMy BE RS
BIGGREHIN # MY 2 Z &5, JOPERLILFE
DI EERFHAIELELMEOHKRL,
HAMIZIR—FBTE2HDEBbND, | EEDOH
A LER. RIBEHO 2 EENE S KRG HFE
—NEITKET S, Tz, 2FEEFED —
D1 EEFHR I M, HPKHETDT 5
EWV A FEY — BB THED A ARREAS, R
BEHICBVTHEATELDTHA ),
REEMHIIGT 5 2 EEONBE#EZIZOWT
b, 1 FEDHELFER, 7T —BFEEHO 2
FEINTANBEEEL )., 35204 %nE
THH3Th o7, ARMEOREIZ L 5 NHEH
BEIBNRIRELS, vARMEYFTALHI L
DEEMUHIEETEL,

LaL, RIBEEMICBIIAEZEMNED TR L 2
50k, H FTTEBAIAHETHEL0, K

EE 2 R XUELTEOONIL S, FE
S—EBOELVWELIZ, WEEOLOEET
Xgn, brbe, BYHAEORG A ARHEET
HLFEL—IZEENCEL, O, BEX
I CHBL-EHOL ) IC2FEIIBITALT
Hra—N"OEELZAEFTR. LELEFES -
HLTREHERDD, FEL—DEREZHLS
BhH, TDLIRBEIE, v ARRECEFY
T AL KR AVIZHABTEFEE IS
LHEBEbb,

—h. HEBOBFHHEOERL, 1HED
BEERU L, RBELHO 2FEIINT H5FN
HENORERHPHERERICIIRE REEY RIS
ol GLAFRLDOERIL, 2HEBEPEI
HELTV .

Thbb, EBR2IIBVTERTH - 2BMBK
Wtz FES-OEEFRICERT 2 L B#
SN HBOBLFNIMEOLE L IZEINTV,
Lol FEV—OERICKELRERN LT
kFEANM L EEBREE UL BT S &,
FEEIBIF20VTRIIBVWTH, BED2EF
HINBOE A, BiEE LAY, BEHOERE L
=B L7z MBI BT 2 NBEHHDEN?
ARBL-bDEBDbRA,

UEDZ brs, FEL—DERSTHIHES
n, v AREIHISNU ETHLRIBEH®HD 2 F
FBIIMT 5N LBEEIZ. WTThokiltEt
CBWTH, NEEEHEFE2 —OMBER
HRseRS (I FEANRYKIOBHE) &L, N
RAEE%#20~40kg ' hat $THI L EEZ LN D,



IR R S - ERBEO FE D — BRI HT B EERI M AR 29

WV

RN FIE, G - BREVIRERET T,
ML E LS EN/M BRI NAHELFA L
2. bHEERET L EMWEERMT THEL, IO
HHOFEMIZB W THEEED R % 5 5
4 FEMIEIL, EMEICER, S OBEL S
A EDLBWFEY—THE, £ TEIME
T, FEL—OFBEHENFHELBESIIL,
FNHIIHEDE, MIEMELEO THEIUIRKDD
CEFMEEEHABIILL ) E L,

BMNEOKRIZLL L, FEL-D 1 FHIE
3. TEHRICHAISh T, | EHERIIFHEER
AR L. AREERIHFIINEZEIE L, 9
BRI TCHOFELI—ONRRE2£{THZ L
WX 5T, T A EAHLNIENS, R
Wi, DEEEEETCHOFEL—ONRNEZH
FICHMEELZ D, I FEOHEPZE ST
EEE 5,

R T TOFE Y —ONRIE 2 M
HAHLOIZIE, BEOHFHIIENTL I EA7F
TE 2 LMD, B TIIRFLEL, BE
Kt B X OERBROAUE AL HHA LT
Bt bEREBEALME L EHRO
OB L. BAREICER, »OEDREE
EAKEVEVIFHERON S, TDLIR
+iR T, BHFPICNEZ LML CH RN DIEK
P FEVAHIEILCNIRINEINS b
DEBbIhD, LL, ®RAKUELZBROK
FAMCBRICZ LW L0 S, FRARELNRRYE
., EAMEA B EIZESRIFREDVN S V6
& ZNrd, KA LIIBOCTHFHICN
2T 5L BENOERIBEEINE, —H,
F—Fr— 7T ATIE, BIEDKICINZEES
B EIZL o THBERNEL (L. 1HFEN
BT A EEHENTVWEY, FE—ILB
WTALF—F - R IFRAEFEBD I ENEDS
Nz OTHUL, 1 FFIIHT 5 NEEE % ATF

ROk o & URian

D2BENE D HOKEBEFEIISHT A LI
Lo T, AEEHDZHRERENT 1 FEOBEIL
PRI E NG, & ITRBNUELO L IR
BaAERE LT wWEEbh L HETIE, BHEH
ZEBBIETA LD, EdR LA L S iZfkEFIIN
EORTAIELILL ST, FELY—DOYMER I
FTONRNE*IELCEMEFTLIEHNTE
rrEZLNSL, FIC1 HEHIHT L NBIEE
ZRIED 2 FEAR H HOKEBRBEOHFHIZ
[ SRR - W A

2HFBEAM Y B ENANE, FEI—IC
FTHRILEI N2 b oY, BARETFE
T—RRIZERE I N s T TabE KON
WSRO KE VA —F ¥ — K75 ATid, #B%&
BB EERS A LA ) ¥ LT 5125
T, ZOMICER L2 NHPHEARE TH LA
HICEERN L ¢, AR T CHRNICEBEES LS
DIZFL, FEL—TI, ZOL)LIEENMED
LNhhol, KONRIRFICFEL —12L 5T
WIS Az N —Ed, B b, SAEdic
b kil b, T, ko NBRIZHE
T51HFESEL—ORHATRENEI WL TS
EEEHRLTWDS, LT, 1 HFEREICHT S
NfEHEE 2 Fk & FIZABL T, JMFHLAE
IR £ TOF T — O NURILE it
MUttt —Fr—FFTADLE I,
RONKRIZL - THEREHDE L (EmMT A2
Ebhot, TOKRIZ, FEY-BEREHD
SV AR E L ORBEHDOVFTIUIIBWT
LIRS LN, HIROELENEEDERIC
LEHBLIILALTDON )5 1,

INGOERNPS, FEL—FRBLTIEH
DIFEIIBOT, AEERLIRL CHMSE
TI1EEEWARESE, 1 FEHOWIE B /257
HIZIE, WFhoXtETh, NFREDHF
I eBAT A EEE L EEbns,



60 S AR E AR H62S

FEL—D2FEIE | FEDOGEEEIL
ClLEBII S THBIER TV, FE£2 —id,
1 R B 2 A R EAYIRR S D G D0
B MO FEEIZRRL, BL BV,
HSREPYBRING &, FORFDIEEATREE
. 2EEICBVTHIIRET AT oN
SEEAMNT L0 b9, FEL—D1 %K
EONEL) #2100 MEEOBEH AR, =
DFFFTODORELRFOHNTLHY, 7 —
DEFEERESBRNA S L, 2HFEHEFEL —DEH
WASER & 20 L O T HARPLURETH 5,
COMNHAERYHOFEL—ONRLE, FhE
TIRELIHG T OOMERIRE L, 2 FH
Mol EELMRITIYPREE L, F10
A 2HWEIINT BN L NIGIRREA L, ek
P OEITAIIHESR STV XY B & b |
LA 1 BRI Y #10H HAREEE Ly E
ERMOBIGI S TH D EE 2 bR,

KEEEETHRET L 72ER T, #FoFoatul
ER S F RO 2HFEFEIINL TE, MIHE
B ONBRGEHFEETH 72, LA LI DS
HITiE, M BARBLIGEOIER 2 FEL —DN
WYL & T, FHaoTonREERMRL, 4%
SHHERT LI L T2H/ENREEZFOT 0, L
LS EBDEMORE LSO ET, W%
BT DI EEN RS > T 7,

KT ML LA F R 2R ET B0,
KT ORAEDRREAT- & 4 5§ Iz NA
WIS SN B P EN T OHFEAE LEiir. i
¥ s, ZHusr L. EROFEMTIE, BEEIKAEE
12h ) 2FEDOBPIIZEEDOELIIL LD
MOHEESNR, FEL DO NRIOSH{LIZ &
BT OFENONBEBARLLICL 5T, D
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Studies on the Effective Application of Nitrogen Fertilizer

to Timothy Sward in Konsen District of Japan

by

Teruo MaTsuNaKA

Summary

Konsen district is located in the eastern part of Hokkaido in Japan. The climate of this district 1s
characterized by cool summer with short duration of sunshine hours and very cold winter in which soil
freezing depth is nearly 40 cm. Especially the severe winter weather condition often causes a
winterkilling to some of the temperate grasses, such as orchardgrass (Dactylis glomerata L), meadow
fescue (Festuca elatior L.) and perennial ryegrass (Lolium perenne L.). Since winter survival of timothy
(Phleum pratense 1..), which is one of the temperate grasses, is superior to the other temperate grasses
described above, timothy is the dominant grass in this district.

The purpose of these studies is to establish the effective application of nitrogen fertilizer to timothy
sward on the basis of the nutritional and physiological characteristics of timothy.

The results obtained were summarized as follows:
1. The method of nitrogen application to timothy pure sward.

1) Timothy showed a vigorous dry matter production and nutrient absorption during the growing
period of the first flush. The regeneration of timothy after the first cutting, which was done at the full
heading stage of timothy, was slower than the other temperate grasses.

2) Several experiments were conducted under solution culture condition to elucidate the relation
between nitrogen uptake by timothy, number of tillers and dry weight per tiller, since the yield of
timothy was calculated from the product of the number of tillers and the dry weight per tiller. The
nitrogen uptake by timothy in the early stage of the growing period of the first flush was more effective
in increasing the dry weight per tiller and the nitrogen uptake in the latter stage was more effective in
increasing the number of tillers. The same tendency mentioned above was recognized in the growing
period of the second flush. These results suggest that the nitrogen uptake during specific stages of the
growing period influences the development of dry weight per tiller and the number of tillers, thus

contributing to an increase in the yield.
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3) In field trials, the dry matter yield of timothy at the time of the first cutting was dependent on the
dry weight per tiller, and the dry weight per tiller increased with the number of heading tillers.
Therefore, it was important for an increase in the yield of timothy at the time of the first cutting to
produce a large number of heading tillers.

4)The number of heading tillers at the time of the first cutting increased with the amount of nitrogen
absorbed by timothy from the sprouting stage to the ear—initiation stage.The split application of
nitrogen in autumn and successional early spring increased no more the amount of nitrogen absorbed
from the sprouting stage to the ear—initiation stage than did the same rate of nitrogen applied only in
early spring. For this reason, the application of nitrogen in the early spring produced a large number of
heading tillers and brought about higher yield. In this case, the optimum application rate of nitrogen for
maximum yield at the time of the first cutting was 100kg—N/ha.

5) The yield at the time of the second cutting, which was done at the heading stage of timothy in this
growing period, was also dependent on the dry weight per tiller. The dry weight per tiller increased with
the amount of nitrogen absorbed from about 10 days after the first cutting to about 20 days after the
cutting. Therefore, the application of nitrogen at 10 days after the {irst cutting promoted the increase in
the dry weight per tiller and caused higher yield at the time of the second cutting.

6) Most of the tillers regenerated after the first cutting were new tillers which emerged during the
growing period of the second flush, so that the regeneration of these new tillers was hardly affected by
the rate of nitrogen applied in early spring. From this reasoning, it was clear that the nitrogen applied
after the first cutting provided the main influence on the yield of timothy at the time of the second
cutting and the optimum rate of nitrogen applied after the first cutting for maximum yield at the time of
the second cutting was 80kg—N/ha.

7)For the above reasons, the application of 100kg—N/ha at the sprouting stage in early spring and
of 80kg—N/ha at 10 days after the first cutting appears to be the most effective application of nitrogen
fertilizer to timothy pure sward. When this effective method is applied to the sward, it is possible to
expect a high dry matter yield ranging from 10ton/ha to 1lton/ha per year, in this district.

2. The method of nitrogen application to timothy—legumes mixtures

1) The dry matter yield of the mixtures, which was given by the sum of the yield of timothy and
legumes,was mostly occupied by the yield of timothy rather than the yield of legumes, so the most
effective time of nitrogen application to the mixtures was the same as the case of timothy pure sward.

2) The optimum application rate of nitrogen to the mixtures in early spring and after the first
cutting, however, was 40—60kg/ha and 20-40kg/ha, respectively. These rates were remarkably less
than the optimum application rate for timothy pure sward, since it was considered that a part of the
nitrogen fixed by legumes was transferred to timothy in the mixtures.

3) The difference in physical and chemical properties among regosolic, ordinary and cumuric
andosol, which were the main andosols in this district, did not influence the response of timothy and
legumes in the mixtures to nitrogen application. Consequently, the most effective time and rate of

nitrogen application mentioned above to the mixtures could be adaptable in these andosols.
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3. Conclusion

From these results, the following is recommended on the basis of the nutritional and physiological
characteristics of timothy, in order to obtain a stable high yield of 10—11ton/ha per year in the Konsen
district of Japan;

a) The application of the optimum rate of nitrogen described above at the sprouting stage in early
spring and at 10 days after the first cutting is the most effective application of nitrogen fertilizer to
timothy pure sward and also to timothy—legumes mixtures.

b) This effective application of nitrogen fertilizer is not changed by the difference in the physical

and chemical properties among regosolic, ordinary and cumuric andosol.





