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PH WEBRE BEEERTE ERMEEme/100g) EEHBME Y OBIIURE FOE) @B
H,0 KCl (y1) (me/100g)  Ca Mg K (%) (Truog#) (ppm)

6.32 4.91 1.2 4.68 1.76  1.48 0.0 71.4 341 15.7

71.4% T, PHIZHERIE <. ) v BIRBURBUIE D - 72,
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A2 HTH =7,

goEk M BB Kk B oo F OB

NBOE R : KN K # B & & % N0 fnl

1413 5.7 5.23 6.4 7.4 7.21 8.6 8.27 9.5 [4.11 5.7 5.3 6.14 N K

HHNE(N--) 0 0 3 0 0 21 30
K£B FHNRE(-N-) 5 5 3 0 0 21 30
(3K) #HNK(-—-N) 0 0 7 5 3 7o a 30
SENE(_N ) 00 7 0 0 A %
PHNK(N—-) 06 0 3 0 0 21 10

K4& $HNE(-N-) 5 5 3 0 0 . o 21 10
(K) #ENE(--N) 0o 0 7 5 3 21 10
SMNE( N ) 70 0 7 0 0 2110
Nk VMK R(K —-) 5 5 30 2
(3N) FHKE(-K -) 9 0 0 9 0 0 3 0 30 21
HHKE(—-K) 3.0 30 21

. WHK K(K —-) 5 5 10 21
) BHK R (K -) 30 0 3 0 0 3.0 10 21
BHKE(-—X) 30 10 2
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SN KOZEBIZMBINRNZ NPT nzn. TH. 9 ADERTRMHBNEK L VI3 201 d
ol FHEZML TEBNED» - 12,
FLEANGTREIKBEEOREL )T, KARK (K) ONGRIEK 28K (3K) osh
E V@<, KIBHAEOMMIIEAN FREHL I (B1H),
EAK SREFEHPEDIION T, —BICEBIITHI L. KOMAREOBEIZITE A XA
LNLahorz(21), NAEK (N) 06, 7 iR KiENg#K (3N) o2tk hm
e NGEHEOIIMEENK 20T 2272,
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3R FENEBRSTRICRIITAROEE (1967. 7.31)

i m £ M = B (NEWE %)
N P K Ca Mg

N — — | 2.0 0.132  1.00 1.32 0.225
N sk | T N — | 2.6 0.123  1.09 1.60 0.278
” — — N | 1.9 0.132  1.03 1.30 0.242
N 2.51 0.131 0.87 1.27 0.227

ﬂ?] e —
‘ N — — | 213 0.123  0.61 1.05 0.228
w K« | TN = | 288 0.124  0.45 1.59 0.300
5 — — N 2.05 0.13¢  0.68 1.24 0.244
N | 254 0.134 0.7 1.39 0.362
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k=) ¥ fer o
i - 3 ] 82 (EmE %)
N P K Ca Mg
N | N s D{o.os 0.207 NS NS 0.144 0.044
i | EE LS D0 | o.28 o e 0.198 0.061
2]
B | K68 {0.05 0.146 0.172
) .S, .S. NS. S.
B ole M L.5.D 0.01 - N 0.237 S N
K — — 2.59 0.138 1.05 1.26 0.231
K | 3N |— kK — 2.88 0.147 0.98 1.39 0.234
— — K 2.73 0.147 0.84 1.42 0.230
W |
K — — 1.78 0.140 1.20 1.44 0.294
- N |— K - 1.92 0.134 1.15 1.58 0.287
— — K 1.88 0.127 1.03 1.49 0.281
I Kﬁ%IJSDVﬁS 0.092 0127 NS
M T T Lo | 0.266 T 0.175 - -
#
N s LsD [0.05 0.136 NS 0.090 0.107 0.025
g W Y o0 | 0.188 2 0.124 0.147  0.035

ENPERIEINH 2K OMiARNORE L2 F > 72 ) hd o7, $2NHBHWIZK DN
HARNL I L > TLEAP BREL 51 4h > 72,
ENCaZE, Mg FRIINWEA BHBINT 2 LR T T 1AM b 17z,
19674 7 BOEARSHOMBIBIREZ F4 RIS L2, ENK EEHNN SIZHL2ICA DGR
nHY) | EAMg L ENCa bIEHICHEETH - 72,

B4R ENNSHENEEEER (196747 A)

N P K Ca
N —
P 0.05 —
K —0.41 %% 0.30% —
Ca 0.07 0.17 0.22 -
Mg —0.09 0.39 %% 0.23 0.58 ¥

19664 6 B TEIORESHHRIZEBF NI TH L7:HE 3 EXNINTELIN P -KiZE< .

Mg 3{E»72. LA LM EHOBRIZIGTELFEHETH -7 (B5 &),



MHB RS BEERE $85

HOEER ENEBRSTRICRIITUEOLE (1966)

" - 6 A2THNENEE(NEWEY) | SBITHOENEE(NEHMEY)
N P K Ca Mg N P K Ca Mg

N — — (3.63 0.345 1.90 1.12 0.198|2.48 0.240 1.57 1.50 0.194

1K — N — [3.15 0.301 1.55 0.92 0.177 |2.78 0.226 1.81 1.32 0.181
— — N [3.24 0.337 1.94 0.97 0.18] |2.43 0.237 2.04 1.46 0.183

N 3.60 0.357 1.76 0.95 0.197 |2.62 0.223 1.88 1.30 0.163

N ——13.52 0.337 1.72 1.25 0.244 |2.42 0.235 1.24 1.67 0.236

K — N —[3.67 0.321 1.70 1.02 0.199 [2.94 0.240 1.45 1.48 0.176
— — N |3.27 0.347 1.68 0.95 0.189]2.82 0.261 1.61 1.55 0.197
N (3,41 0.347 1.71 1.05 0.207 [2.58 0.218 1.45 1.47 0.205

K — —13.30 0.263 1.50 1.06 0.167(2.63 0.219 1.73 1.41 0.17%
3N|— K —[3.73 0.310 1.60 1.24 0.188]2.92 0.229 1.68 1.33 0.155
- ~— K |3.46 0.320 1.65 1.10 0.165|2.82 0.209 1.61 1.42 0.141

K — —12.90 0.314 1.85 1.02 0.175[2.28 0.248 1.54 1.58 0.236

N |— K —|[3.15 0.303 1.75 1.11 0.177 | 3.04 0.249 1.49 1.71 0.220
— — K |3.20 0.332 1.61 1.11 0.188 |2.46 0.237 1.68 1.59 0.149

]

F6F EBFICRITTAENEE (1966)

FLIDE BIL1HE 44 ERB vAEE
A e
em/ 18 om/ 184 om/ 184 o/ 18:Y
N — — 1,344 420 1,764 328
— N - 1,743 893 2,636 429
N 3K
— — N 1,818 382 2,200 346
N 1,863 385 2,248 468
i
N — — 1,629 277 1,906 472
K — N =— 2,029 623 2,652 481
H — — N 1,826 429 2,255 371
N 1,482 565 2,047 397
Iy Nfiﬁﬁﬁﬁ#L S D Jo.os NS 246 526 N. S
M T 0.0 T - 724 )
H K48 0.0
"L s D N.S N.S N.S N
i S [0.01 S
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i - #HLIDE BILISE 245K 8E vAER
L
em/ 1H% om/ 18#Y o/ 1H% g/ 184
K — — 1,891 289 2,180 368
3N| — Kk — 1,850 427 2,277 439
K — — K 1,652 372 2,024 362
i K — — 1,380 72 1,452 226
N | — K — 1,191 117 1,308 237
i - — K 1,505 172 1,677 299
K 15 e 0.05
IR MﬁL.s.D{ N.S. N. S. N.S. N.S.
i 0.01
1 - )
NERE, b {o.os 284 126 270 82
5 B )| 391 174 372 113

1966 D EFIIT 2 NIiARMOREIIRIL 1 JEL£EERICALA, BIL L 9 3o
BB AMNNZBL 2K BTl » 2. 24 BB L FHINKIZBRKICIE L TEFICEH -
fzo KU, KItiE & ORI o bithed » 7, ARICHNTANGHBOBETIEIc Y
T.HLIHVE.BILI IR, 24EE. PAEBLLIENSBRCHEBIC ) 72,

FTER EFCRITTAMOBE (1967)

FLIODE ML E 245 EB vAER
M i
em/ 1S cm/ 1HIEE om/ 1HIY g/ 18y
N — — 1,154 106 1,260 176
— N - 1,751 625 2,376 289
N | 3K
— — N 1, 246 60 1,286 164
N 1,774 422 2,196 252
i
N — — 1,585 195 1,780 293
K — N — 1,011 755 1,766 266
H — — N 1,081 21 1,039 130
N 1,849 593 2,442 322
£
N i B 0.05 280 516 284 82
L.S.D
ol 0.01 385 711 392 113
#i
K#t4he s [0‘05 144 284 186 419
i B )] 198 391 256 577
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; " " WLIOE BILIJE 24 FER vAEER
em/ 1HRS em/ 18I em/ 182% on /1 HiH
K — — 1,839 601 2,440 351
x |3N|— K — 1,706 695 2,401 379
— — K 2,177 542 2,719 375
It K — — 951 0 951 11
N | — K — 957 0 957 110
H — — K 1,138 10 1,148 156
B K AR [0.66 203
L.S.D N.S ) S
i Lo.01 - N-S N
i}
NG [0.05 144 284 186 419
L.S.D
i lo.01 198 391 256 577
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2RI AR L2 A RN Ko B2 B - 20 £BINROSRHL & ) B4 U
Li50ESIB0nThoRic MLy 5 ok EBTFHNKTL > EbREP o2, HAE
BlAEEE LML TED | BUINROwAERBF O Lh 72,

NGB RO S L EE OB LIFRICHELEIALN, NSRRIENVRROERED 2
B2 FTH -7,

HEICIFTK SR BEOBELF -2 BH T, KEHRIEL & FEIZDOWTIETS
%\~ TIBERIOE B2 b AL, W~ I T TOK DBEIZAE T & I 28R 2d - 72
A B EEICH L TUZE » 2 BEFALN L -T2,

3. RERIRIEFTRE

19664 DI |2 TITT BB BT 8 IR L 7. Bk, R, BITIORE. WERMEh &

e E OWEXHNEIIRITTAIORE (1966)

- - B W 8B 100kE BRFIRE B E BRI BRI
(1) ke/1¥% g % 0.1IN NaOH(ce)
N — — 30 3.63 444 .8 13.7 5.81 + 4+
e — N — 42 4.86 485.0 14.3 4.38 ++ 4+
ﬂfg iK — — N 40 4.76 532 .4 14.6 5.48 ++++
3] N 35 4.26 505.8  12.3 6.17 o+




TR ONEE SEHIRIITERL A ) OMHR. HRBHOME 9

i - B O B O100ME RFHRE HBEBRE BSOEE
(1H1%) ke/1 g %  0.INNaOH (cc)
N — — 27 3.12 476.8  14.2 5.46 4+
N| g |~ N — 37 4.44 461.4  12.9 4.26 e+
— — N 33 428 500.7 157 5.03 +4++
i N 33 4.79 523.3 14.4 6.20 ++++
N # B {0.05
L.S.D N.S. N.S. 43.1 N.S. N.S.
i 0.01
o gens 0006
fhia s { N.S N.S N.S N.S N.S
il 0.01
K — — 44 4.8 509.9  14.7 3.68 FH++
LR B S 47 4.98 477.1 14.6 4.80 o+ +
— — K 39 4.15 498.5  15.1 4.69 +H++
i K — — 28 3.20 481.7 15,9 5.22 o+t
N | — K — 37 313 489.6  15.6 4.83 et
H — — K 37 3.13 507.4 14.9 4.75 +++
K 0.0
I HmﬁLRD{ N.S. N.S. N.S. N.S N.S
il 0.01
#j s '
N s & 0.05 0.79
gL.s.D{ N.S. N.S. N.S. N.S.
B 0.01 1.08

2 RAT N MR OB BD SN T o 72, 2K DIEAHOMR L S LN L o7,
N. KOBBEN DI HOWTAHS L. KEAROBETED 5 ilkh - 7ens, NI EIZNE
COWTHITEEEL»RD b, NPBEOUEIIN £ BRNDMN70% TH - 72,

1967ENFERIZ DV T AL E (B9 ). NOIEAREIIPEI k& 2B RITL . #HN
ROWEIFD »& L5 SUINKIEL - &b $h - 72 BRIN RO S TE5E#o B &
BLAOTIREL . NTEIHIML 72D Tho 2, HOBICHTIHELNENHELHE, #&
HINEOEGIZE, 72, 2NLBRIZFEEIIEFICEC, BB Wb hr - 2, BIGEHR

5 L U3 N iR IO NRIZ 8D LN T » 720, ERBEICHE L Er A LIL, RENK
DWEMBIEIMOR L NELL S oz, TLEUNROBERLIIMOKX L ) FHREIZES - 72,
100 7 8 (3 UL & & 13551 SEIN K TR Lz, KA HomE > 2 o LM ah 7z,
N DGR BOBEIIBIIRE A Ru 2 oHEEB IO S, WRENZEK S, NPE
X TN ZBIEKNT6% D 546% Th - 720
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Eog NELMEIZRITTABMOBE (1967)
L - B % W & 108E EFHTE WEBE % 06
1 B & kg/18% g % 0.1IN NaOH(ce)
N — — 27 3.09 470.0 13.3 5.12 +4+ +
sk | T N — 32 3.76 505.8 14.1 4.63 ++ ++
N . — N 31 1.80 445.8 13.9 7.13 ++
N 33 4.49 431.2 13.3 3.69 ++++
il
N — — 36 3.17 520.0 14.8 4.42 ++ ++
K — N - 34 2,97 485.0 13.7 4.17 ++++
H — — N 40 1.65 493.0 14.3 6.43 +
N 33 3.15 426.7 14.2 3.33 ++ ++
¥ N i B 0.05 1.09 49.9 0.75
LS. { ’ N.S ’ ' N.S '
b)) 0.01 0.94 - 1.03
#
K#&aE 0.05 0.53
s,D{ N.S N.S N.S N.S
i 0.01 -
K — — 34 2.59 508.8 14.1 4.05 ++++
3N| — K — 29 2.84 534.7 14.6 3.83 ++ ++
K — — K 41 3.23 486.0 14.3 4.47 ++++
il K — — 32 1.9 457.8 135 9.43 +
N — K — 28 1.87 437.0 13.6 11.13 +
H — — K 28 1.47 423.5 14.6 10.63 +
K : 0.05
wy | KA, { N.S N.S. N.S. N.S N.S
B 0.01
gq =4
NM%EL s D{O'OS 4.4 0.90 26.2 Cw 0.78
P D,
i 0.01 6.1 1.24 36.1 1.08

T, TOREBNRTIRECKCEEICL 2 LOTNSBRIIREGHNTETH -2, HEE

BRN#GEr BT 2ck>T, 2L iz -7,

1. AREBONPEEL XIL{ZHOWT
REFARE. 4 FHTIZIZEANE TANKELAEOEIBLNAS (B1R), LA LEFR
9 5 NOBEIINKEOBHHLEILIT T, £EME L ~LL 2 b CTEETSH

REIC

VA

g



TEOOREE SMEICRIITERE S V0l E, AR NoRE 11

59 EBZIE, WRWRN 7 FIR (T7727) OREOHELSL (15). LINEOER
WoNEEEE ELT, N5 2.6%, P;0.15%. K ;0.70%% ¥ Tnb, Znits, Wi
NIERLBHLEEFEL T, KIZnfEHEL L TN ;2.6 ~2.7%. P ;0.15—0.17% . K ; 0.7~
0.9% & L7z (16), F7/MRIHER L A0iE 2 BRKSI1313132.6% TH Y (11), 20tk
DRIZBCTLNE, SED LD - 2WOBEANIZ 4 E£HOTPET2.5%Th - 72 &3k ~XTus
5 (13) ZNHIEBVWTNRLT I 72 TREIZOCTHETH 255, o SMEICOWTL %l
ERELGEEFZCDT (5,19), Zh2ARBO X+~ T—) =2 hTHHHTEZ DL, K
RBROTAILBT 2 EEmOEAN & BIFHINGHR D 2.8% THh -7 T, EXN ZEHILE
FEWRE TIUTITE ST NRBEEN TH -2 L), FREANOTRIZOWTCAHAD L,
BRIANRZZBZLBOEAN & LT1.73% T (17), BHRANREEE®II2.28% Th 72 &
BT N2 6T UL, ZORBORKKEETH LN LBRMHIK KDL .78%13 KZFTHiT
HoREADIENTEDL, LEDNZ b | KRBRONKELV VI RETHID LHEEZ TH
WL, BFI L -2 EL b,

2. KEIUMBERDREL NNLICHOWT

KDRZL L& LCIERIZ0.26% (7). @B L~ v & LT 8 A LN RIET.7T~0.9%
ELT0d (16), F7z/hvtk (14) DEBRIC LU, WE, HEVIVWHOERNK 2L L T4
FMFT1.88% Th - 72, Shaulis B & W Kimball & (19) 123 &4 5 H6 BB I B
T Concord PKREDFENK &8IZ7 A28 T042% &L T %, ZORRTENK BN
KIFK APREPHINKN0 BB TH) | HEHIINDPRIPK RN 1.2% Th -72. ENK Z8EHY
SE L EP S LR THLARTIIKRZIEERD S hh -7 », &K K L~ IERE TR 5
BROBPANICH > 72EABIEHTE D,

P, Ca, Mg @87% CKidfliniBre BAEL TLIZIZEETH) (2. 5. 15. 16. 17). H7%l
ELNERBEORIRE T L3 > Tk o b E2 L1135,

3. MLLIDEERIZOWT

BlLy )RS TFHEIN L ol (REEXE) ONBRIC L > T Btk »72, F
72BN ERE THMRAIEZEE TH -7 FHION A RKIZREAERC15g ON 218 L7220
RHNLTEHET7 e TH ), ZoORBIEBMFRLPHOH 2 BIcT Ehr o2, 2O Eps, TF
TORIL & ) DESBRENERMObL T2 ENOBBIC > THFREINDI I b b, 2L T
ZORL L ) DES RHUBT 2 NKESRMEIZ 7T B TUOSITETH2.5%LL & &% 2 ik,
ML IORSBEHINRICBNTL 2 bR, KW THHIN (K48) KH 503N
(K&E) RThorzo 2OZEDLEHL L ) DEEITIIS FHD L BEIEAIIC b7 5N O
W k& B2 RIFTEADLI EHFTELT,

—H. KEBLEREDHICIZE > K BEPRDLNL D 572, —EBOMIEIIK & Z 125



12 RHEBRRHRBEN RS $£8 5

KREL D> bbb T, AREAELZRBO LN T ZOMIIMBOREBE L Hhto Tz (
16),

4. WESIUHHEICOWVWT

WEX NIGHE., NGHEN, BEANSEL SLoMic 3FEELBEIA LN, NIEFEEY» %
Vi3, 7T ADEANDEITENEIZS . B NBRIZLERS (6) OfFREEL. I
BEAED o7z, THRRL TKAM ENBNREICIRE > 2 BRI BCTZEN Lo, §FT
oRfFRI L, NI Lo TIREIZBEMN T 525(2. 3. 8. 27. 28). K DBFEI L NEET
HHETHHRE (21, 24, 25), 2 WIEKOLBERZEAL &R L (12, 22, 23) ARE
DRERIZE ETOMRLBL» L VRE ), KOBREAZHLNICT LI L3 TE L~ KON
ARz LbHA . KHBNDEDE L F 5 KR RBD LN Lo DI NFEL g
BENER o 7272 b EZ bd. T4 bb NAHENECES: TTRIEBEYECK B UE
THN, KIINDBFHELTZ 2R (13) 2 ELHFINLITHAH, Lo s s EHNH
W7 Y ROESTRAECOK BV ILBR -2 L3 (15), ZORBROBERLE L 2Bk
EUH 2 EUb, TbbKEIRZREZTELTELT., KOSLHINBOHIBRF L34 -
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Effects of Application Time and Amount of Nitrogen
and Potassium on Yield and Quality of Grape

Sakumi Kato, Tanetsugu Niizuma, Tatsuo Taguchi and Shuji Sato

Summary

By planting one year old Campbell Early grape trees, in 200£ concrete
pots with sandy soil, effects of application time and amount of nit rogen
and potassium on yield and quality of grape were examined from 1954 to
19{%7. Results were as follows;

1. The effect of N-treatment on N-content in leaves after 4 years of
tratment was well recognized, but the application time of K did not so
greatly affect the seasonal change of K content in leaves. The K-content
ofleaves in July, however, was significantly varied by the time and amo-
unt of K application.

2. Effects of the amount and time of N-application on length of shoot
and lateral shoot, total length growth, and amount of pruning per a tree
were well recognized, and amounts of these growth were lowest in the
plot of late N-application from early August to the harvesting time and
highest in the plot of whole N-application. The longest lateral shoots
were found in the plot of N-application at the middle period of fruit thi-
ckening. Effects of amount and time of K-application on the growth could
not be recognized.

3. Effects of time and amount of K-application on the yield of fruits
in the 4th year after treatment were not recognized at all,but the yield
was affected only by the N-treatment. In the experiment with the time of
N-application, the yield in the plot of late N-application showed the
lowest level as well as in the case of growth, and it in the plot of whole
N-application showed the highest. Moreover, the yield attained about 1.6
time by 3 time the amount of N-application.

4 . The coloring of fruit was best in the plot of whole N-application

as well as in the case of growth and yield, and it was poor in the plot
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of late N-application.In the plot of low level N-application, the coloring
was poor and fruits were immature.

5. The titratable acidity was affected mainly by the time and amount
of N-application, and it was high in the plots of late N-application and
of low level N-application, it was considered by the effect of K-content

increasing by the lowering of N-content in leaves or fruits.






