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Effects of Split Application of Nitrogen Fertilizer on Vine Growth,

Yield and Quality of Delaware Grapes in Relation to Soil Properties
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Table 1, Mechanical compositions of applied
soils, percent in air dry matter

Separate and particle size (mm)

Corse Fine .
Gravel sand sand Silt Clay

2.00 0.25 0.05
<2.00 Zplos ~0.05 ~p.01 <<0-01

Sandy soil | 1.2  71.7  23.8 0.6 2.7
Clayey soil | 4.8 17.3  14.¢ 6.5 54.8

Kind of

soil
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Table 2, Times and amounts of applying nitrogen fertilizer in the split schedule.
Time of Amount of applied nitrogen in each time g per tree
application | Feb.1 March { Apr.5 May 10 June 5 June 25 July 15 Aug. 5 Aug. 25 Sep. 10 Sep. 25 Oct. 10
3 10.0 6.0 4.0
6 5.0 5.0 3.0 3.0 2.0 2.0
12 2.5 2.5 2.5 2.5 1.5 1.5 1.5 1.5 1.0 1.0 1.0 1.0

Note 1, Phosphorous and potassium were applied uniformly in all plots, i. e, 7gof PoOs and 7 g
of K30 on Feb. 1, 2g of P2Os and 10 g of K20 on June 5 and 3g of KsO on Aug. 30.
2. Sourses of nirogen, phosphorous and potassium were urea, super phosphate and potassium

sulfate, respectively.
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Fig. 1. Seasonal trend of the rainfall at

Matsue in 1942

BicHskd 3 DO

W+ TREEZREL - 2MM2E K OFRFEWED 3 [
KBLUSEREDPPEL, SOKRABH, 1 REE
1BEY Y OREREDNI N S AHEE Huc ) LTHEm
FTREMICH o7z, Lich o TS50 AIBE LTI,
Bt L THEREO BT UABOEEERITT
CEMBESMER ST

—%, BEBIUHEIOWTNICBOTHREH PO
SREBWERETEENL D - 702, WEEELDEE
RIEETESERL, $REHOBREDIEELELS
B Anthocyanin 48 & BRI OO IE
D EEMICH o7z,
HBREONE - REICOWTHER TS L M2
BWH T, THHLLERENE, £EH 1 2FE, 1
BYDORNE, 1BHEOOThGELTELLTS
e, UL LEH O EEEEEE B L UCREHROD
Anthocyanin 48R WL TE<L, BEOREICEBL
PIFEEEF O LRI NI,

Table 3, Growth of grapes on December 13 as
affected by split application of nitrogen
fertilizer in relation to soil properties.

Kind Time of
of application
soilc)| 3 6 12

L.S.D.
at 5% at 1%

Vine length S 381 377 405 N.S.
cm! C 379 399 384 N.S.

Top fresh S 99.8 112.7 133.8 20.5 N.S
weight gl C 81.9 118.4 114.0| N.S.
Vine diameter| S 0.70 0.75 0.80| 0.06 0.08

cm a)| C 0.70 0.75 0.73| 0.03 0.05
Internode S 9.68 9.87 10.08 N.S.
length cm b)| C 10.52 10.52 10.57| N.S.

a) measured at the middle portion of vine.

b) mean length of internodes from third to
thirteenth.

c¢) S.;Sandy soil, C.;Clayey soil
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Table 4, Fruit growth and quality at harvest
time (August 20) as affected by split
application of nitrogen fertilizer in
relation to soil properties.

Kind | Time of
of application L.S.D.
soil a)] 3 3 12 |at5% at 1%
Yield per tree S 251 142 85| 114 N.S.
gl C 329 330 438 | N.S.
Bunch number S 7.6 5.6 5.6 | N.S.
per tree] C 7.0 7.3 8.0 N.S.
Bunch weight S |33.225.4 15.1
g C |47.045.2 54.7
Berry number S |[20.116.8 9.9| 2.9 4.1
per bunchl C | 30.129.0 33.0 | N.S.
Berry weight S | 1.64 1.58 1.40 | N.S.
gl C 1.73 1.79 1.92 | N.S.
Soluble solids S 18.4 17.4 17.6 | 0.6 0.9
%l C 18.2 17.7 17.1| 0.9 N.S.
Free acid S |1.09 1.10 0.99 | N.S.
% of C4HgOs| C | 0.74 0.71 0.71 | N.S.
Anthocyanin mg| § 1.14 0.93 0.84 | N.S.
of KMnOy per C |0.810.74 0.59 | N.S.
unit skin area

a) S ; Sandy soil, C ; Clayey soil
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Fig, 2. Amounts of foliar nitrogen at various
sampling dates during growth as affected
by split application of nitrogen fertilizer
in relation to soil properties
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Summary

Using 3-year-old fruiting Delaware grapes planted in pots with sandy and clayey soil,
respectively, experiments were conducted to examine the effects of split application of a
given amount of nitrogen fertilizer on vine growth, bunch yield and quality.

1. In sandy soil, vine growth increased and bunch yield markedly decreased with the

increasing time of nitrogen fertilization from 3 to 12.

Particulary, berry number per bunch

which had the high conection with bunch yield was detrimentally affected by the increasing

time of application.

2. In clayey soil, 4 times - application resulted in the best vine growth, though bunch
yield tended to be a little higher with the increasing time up to 12.

2z In both soils, bunch quality based on soluble solids conient and skin color became
inferior in proportion to the fertilizer timing, accompanied by an increase in per cent foliar
nirogen at both the stages of flowering and harvest.



