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(Research Note)

Mineral absorption by ‘Miiller Thurgau’ grapevines
under restricted root zone culture

G. Okamoto, N, Maruyama, and K, Hirano
Faculty of Agriculture, Okayama University

Tsushima—naka, Okayama 700, Japan

Grapevines planted in isoclated soil beds at high density can produce a high
crop yield in the early years. To ascertain the optimal fertilization program
under such culture conditions, three—year—old 'Miiller Thurgau’ (Vitis vinifera)
vines were grown under sand culture and supplied with liquid fertilizer through
the irrigation water. Vine sampling was done at bud burst, blooming, veraison,
harvest and leaf fall. Dry matter accumulation and mineral absorption in
various parts of the vine were determined. The rate of N absorption increased
after blooming and reached 28.6 mg/day during berry ripening. Both K and
Ca were absorbed in large amounts after bud burst. The maximum rates of
absorption for K (67.3 mg/day) and for Ca (38.4mg/day) occurred during berry
ripening. Absorption of Mg was rapid only after veraison. P absorption was
less dynamic and rather constant during the growing season. (Accepted for
Publication 21 Febrary 1995)
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Fig. 1. Dry weight of various parts of ‘Miiller Thurgau’ grapevine under restricted
root zone culture.

B.B:bud burst, Bl:blooming, Ver:veraison, Har: harvest, L.F:leaf fall.
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Fig.2. Leaf development of ‘Miiller Thurgau’ grapevine under restricted
root zone culture. Bl: blooming, Ver: veraison, Har:harvest.



ASEV Jpn. Rep.,Vol.6, No.1 (1995) HURHIRAEE L7 7 B 7 o & 53X

Fdo NOWMMERELN HAL Y — L BICEHMOET, AL — i S IREIC I
RET, WHELD SEREICIFROETHEETH - 120 BHON I, RIFEH S BITEY
AN T L I ST AN TAE SN L7ze P HN&ZIZR CER AR
L#o K, CaBBOZIIEN, PLEBLAMCELD, BEMH S LI, HTHE b
MUz, $Hbb, KISRFMO SME. B, FHTEFRML. BIENREm (&
E3) T, Fh AUV —VREREPICABICER L, CaldEs LCHEE, S8
BEABRTHMU, XLV~ RIFHE RE, WIRTHIN L, Mg 3REH 5L
V= UHE TR TRL T B & & bz, FROETER Ui, XUV — B SHIED
Mg 43288 L CIUEEI I R E D L AUz EE L. BEhTLE L MmL f.
WFNOER b, RS 3 2 EEBLIBO LD b - 72,

3. WRERORIGER S L BRI E

REHEEO 18 - | BY70 OSWRERZRIVESE Table 1 1ISRT, NOBRIRIZ
EEDNECIIONTERELD . N — U IR AT TI228, 6meg /day®d N
WA S Nt WEEIA SHER E T A0 ERIC NGRS NS, 20ORIE T bT
METE - Feo PIZBITEMIN S ARMIE T, 1 H2.5 ~4 6mg OEETRINS Nrco K&
C a (FRFHH S I F TERRLRIIHE 7205, <Ly — VS RBHOMcK i3

Cluster

Lateral shoot

Primary leaf

Primary shoot

P4 cane

Trunk

M Large root(22mm diameter)
& small root (<2mm diameter)

Grams per vinoe

L.F B.B
a0

Grams per vine

Fig.3. N, P, K, Ca, and Mg contents (g per vine) in various parts of ‘Miiller Thurgau’
grapevine under restricted root zone culture. B.B:bud burst, Bl: blooming, Ver:
veraison, Har:harvest, L.F: leaf fall.
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Table 1 Mineral absorption rate (mg/day) during various
developmental periods of 'Miiller Thurgau' grapevine
Period N P K Ca Mg

Bud burst to blooming(39)? 5.9 0.0 36.4 15.9 5.4
Blooming to veraison(30) 11.6 3.2 17.8 31.8 1.4
Veraison to harvest(37) 28.6 4.6 67.3 38.4 18.9
Harvest to leaf fall(97) 13.3 2.5 5.8 2.5 0.5
Leaf fall to bud burst(153) 1.9 0.3 1.8 0.5 1.2
®Values in brackets are duration (days) of each developmental

period.
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Fig.4. N, P, K, Ca, and Mg absorption by ‘Miiller Thurgau’
grapevine under restricted root zone culture. B.B, bud burst;
Bl, blooming; Ver, veraison; Har, harvest; L.F, leaf fall.

67.3mg, /day. Cald38 4mg, dayDEAMEATR L1z, Mg ldiBEIZDAZEICRIN
TNt CNODBRBMBERD, REPHIOREORFH I TORBBRE (1 H=H
D) %2F LD Fig. 4ThH %, BHICb-> b VWOIRKT, 1 FEMTS 6 g RN
. Z0IREA SR E TICRIRE N ROTELDIECam3 95g T, INHI
B E TITRIANIZIZRRT Lo NIZHREDR T TR RS, RAIIZIES. 398 DRINE
Etat, Mgt POEBBIINEIZZENEN]L 21g. 0,61g &M -T2,



ASEV Jpn. Rep.,Vol.6, No.1 (1995) RIFEIBEIE L2 7 RO E SRR

x B

BEROERBNBAEEWCHET 2 I1CE., SHHICEEEZEY S TREL, EEL
AEN SEFRERDZHEN BN TH S, LHL. BEIEESKE BEFTX
TERGT 2 EARET, EROESDEDREVAD, BINEBLZERICEET A LN
FEEICHEETH 5, AEB TR, BUEER (allometry) DRl (15) 1ITE D AR
DEEEHELOARRERDSE &Itk » T, SHOERMIGHOEE A LK IERIC
WEL. ZOROTZEDOHINE BIBNELER L1,

7 RNy OEREZRNEOAIEIR. 8BS (11, 12) /MERS (1, 2, 3, O 2~ D
BOEREERD TIULT7 BLU BB OFEKRIIOVWT. HER. EFHEGNIC
T-oTWh, TNhoDEREAB E, NOFERMKINERII02a B/ BELZ10kg, Pl
2~3kg. Kid7~9kg, Cald7~8kg. MgldilkgThb, AEBRTHRALL ‘12
F— VAT RHIKIR, Sm. FIR 2 mTHBEL THWADT, 10aX2DIcB|ETN
. N:3, 4kg. P:0.6kg. K:56kg., Ca:40kg. Mg:1,2kg &1%, 5D
fEid. Mg 2B, ERORNEICHNTELLDEL, EENEPRWIBD L,
Caldfi2 D1 THb, . AEROEABIBPEI/M NIV EN—HTH
A9 DED. —EEREOT FYETEENLZNELZBABE. BPHEVLHE. KWIRDOY
A ZHUNIVEE . BHWRINEHIVDIE L TED, NI, #ekomE I h) 2R
(. £, £E) 0#EHE. EBIEORAK 'FS5ULT TRATIXTHAN (4) .
AEBROMERABHIMNTBH T, KELINEND S, 1. BESHENORINESH % LK 5
& AEROUABTRINERSBSERZDIZLAENINEH E TIIRNIN, ZORORK
R3HENTHB, i, BEFIREETCIREEORBBLIE., BEAEBEHMUNG
Wo(T, 9, 100 TEICEEL TV, NERS (1) 3, F@HEEOIFE FIU
7 Tl ERR ONE O DBRDZEBERNE. | . RICRRINE I EEHEL
T3,

AERTEOSNIABRFIR T FUBOERBIL S5 — U8, RENICH - & bIF#ENRL S
DTHBENENI. RFTORMMNS 5, —MII. Fi. B, BEOVEBTHICREE
AolE LB, REORBMICEERDEHEIA 5 2 L%, #BELET S
5L ENSREBRE I AHEDHDHELEEZ NS (5, 6, 13, 14, k. 2 C
TRONIZRI ST — U ERIEE LRI ORIE T 0 7S LA TERERREITS
CEICE-T VA VT RIDORBERBERX I SICH EXE 2 HEARIEIINE LD
EEZ LMD,



ASEV Jpn. Rep.,Vol.6, No.1 (1995) IR IE L 12 7 Koo B S IRIN

Z #

7 KR ORIRFIR - FEEETREASUNEEN SRERIONEEEFZ I ENT
23, COFEAKTIE. DAKRUHERER / AVERERBEMAKS 4 > 2FBLTIT
bbb, COBEORBHET 0SS LAHILTEI0IC, 3EED ‘T 25— VA
v OBERE LT RFH. M. XLV, WERicy LTy VoL, RS
TOEBEZRNEZR/E Lic, NORPUIBEMSBEML, B3 14 - 1 544
D28 bmghBNENtz, KECad3RFHEI OERICBRNIN, KRR ERE
D67, 3mg. Caidd8, dmgilZE L 7o MgV Y — L RICDOAHIER (18, 9mg) T
Hoted, PREATE S ETERF T2.5 ~4, 6mg DEHANTH » 12,

e

COMRBIXELUERT 3. T4 EEN S 6 EEFE TO 3 EfIchic 2RILRFEF
AREHE TRIFMOLESE - REICHT 2R 80HK ] 2B L TIT-> HEDHETH
%o RLLTRHDEZTRT 5,

X

LPER & - SEER, 1983, 7 FYOEEHMICET AR (B2H) | B¥ES
AB58%K : 88 —89,

2. NEIR % - &fEENE, 1985, 7 FUDEBRICHETAHME FEI3HR B¥EE
AB60%K : 84 —85.

8. hNEIR & - KHEME - MEFRRT. 1994 7KV ‘FSUT7 Itk 3ERESS
BROFEIZL, BE¥M. 63511 : 120121,

4, NEIR % - ZHIEE - BERIT. 1994, 7 FY ‘FS9L7 KRBT 2EMEED
FHEILAL, ¥4 63 511 : 122123,

5, Conradie, W,dJ, 1990, Distribution and translocation of nitrogen absorved
during late spring by two—year—old grapevines grown in sand culture,

Amer, J, Enol, Vitic, 41 : 241—250,

6, Conradie, W,J, 1991, Distribution and translocation of nitrogen absorved
during early summer by two-—year—old grapevines grown in sand culture,
Amer, J, Enol, Vitic, 42 : 180—190,

7. SF A ERBCL - EH VST - BESREK 1990, BEBIRTICHIFET FY



ASEV Jpn. Rep.,Vol.6, No.1 (1995) RIRAIRENE 12 7 Ny BESTIN

‘B OfEERERRERE ERTERR, 19 4449,

8. SHRiE - BFEZRA - HHXHE - BARE. 1991, BEFEIEFEOT FY BEE
DOEFER L RERTICRIET HEKSOEE, EYRIFRE 29 : 133140,

9. BWIAKES - PE - SRS - bz, 1993, Ny FEELAL2EE 1.5
« VIVHY (Vitis vinifera L. ) ORENELHKE, ASEV Jpn, Rep, 4 :2-8,
10, AL - FHES - 5HBE - BELRA 1991 BEFRLC 'BEE TFY0

AEEREORFICRIITRICBEORE, BILABYF| 78:27-33,

11, mAEER - DER &, 1982, 7 FU0EBRSICET R (F1H) BFEES
AB5THK : 50—51,

12, BBEME - /NER K. 1982, T3 U LTICHIT 2EEREBIOEBRIEFER.
EHBLEIUVBRNBIIOVWT, B¥EE 62K : 98-99.

13. Wermelinger, B. and W, Koblet, 1990, Seasonal growth and nitrogen distri-
bution in grapevine leaves, shoots and grapes. Vitis 29 : 1526,

14, Williams, L., E, and P, J, Biscay, 1991, Partitioning of dry weight, nitrogen,
and potassium in Cabernet Sauvignon grapevines from anthesis until harvest,
Amer, J. Enol, Vitic, 42 : 113117,

15, RHE#T. 1971, HMROLERESE, pp. 2237, FHEL, AL





