KINKBBEZEBTT L) =, +v, =2BLI007 Y
DEE, PERIOCERERECIITT ) CHBOER)

WA S fEft EE

BB TSI

[ &

il

BENT—S, MIEmc Ty vEBIEIROGE BRI v E b T 5 12310

Z, SFWK, AYBY vBRAIB LA LG E oKUKy v, v, TERBICSF
YOEMAREML, EECKTD Y vBOILSEHEA L, FOKR, £RELL, &Y v
RTHEEBRE LS TRRTHY, ) vBRIROWE FECR D b, £LT VvV
o, FYRICEERCEGTE, Y VEEODREIE (R0 ) VIR R O2 5% 4R
WL o THEFREL SR, b Th by vBEBEHL TATL, £F T
ULBEX hich eI L, 7 FoitsunwTil, v vBRINGROI0%HEYEE ¢, v
VERMEFRE e SAFMEE SR, L3R X 5 RIESOEITE S AR bhiih o
ol EEHE LA,

CORBL T OB L I bIcbiL, BAROEBTOAR TR, REOWER LOWEICDOWL
THLHRHEEXT 5700 SENLF DR OV THRET 5,

I ##&LvHE

PEEl- T, BINREESEIRE P o R B s B, KUK S0 3 /8 GRBOEEL) %
B L CHV e, S bR, T ORI CRLICO TEIET 5,

SERURERLL, Vv ik in g FYBELE, Fridta T, e sk Ak A,
FTLT7 VORI F 7 v =7 ThHb,

REXIE, U VEBERIEE Loy ViR (OP) K, UV vBE IR0y vEERILGRE
D25 BHYEHA LT (1P) K, AU SZHEYEHALE (2P) K, BIOFELLL
W0%HLBERME L (4 P) KOAEF4REHRT 1,

Y, 1964%EIC, REENHM 1B L, 1ERDD 6B THRBE L, 1551
oA B CRASRA L, 10 0 ogud, ERES0cm, W34bemoMEE=v 7 ) — v g
s, VY FO®RIER, Fv, EERI0T P VIR 0% 2 EE, R L
o

19664EF TOARIC BT A MEEL, B1CRTEED THDH, vl 5k

TAFIS24FE 4 B30 H %A



2 EMAREREROE H14%8 15 (1977)
Table 1. Amounts of fertilizers applied per tree for three years.D (g)
Treatment N P.0s K,0 Ca0 MgO
0P 36 0 30 87 26
1P 36 402 30 87 26
2P 36 80 30 87 26
4P 36 160 30 87 26

1) 8g of N and 5g of K,;O were added to the apple tree in the 4th year.
2) Equivalent to 2.5% of absorption coefficient of phosphoric acid of the soil,
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plot (upper left),
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Fig.2. Effect of phosphate application on the tree growth of Jonathan apples,
Nijisseiki pears, Okubo peaches and Delawere grapes. (I:1-year-old
shoots, II~IV :2~4-year-old branches, Tr:Trunk, RC: Root crown,
LR : Lateral roots, FR : Fibrous roots)
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Table 2. Effect of phosphate application on the number of flower buds
in Jonathan apples, Nijisseiki pears and Okubo peaches,

1965 (3-year-old) 1966 (4-year-old)
Treat- ~
ment Jonathan Nijisseiki Okubo Jonathan Nijisseiki Okubo
apples pears peaches apples pears peaches

0P 0 0 36 0 10 70
1P 0 20 482 33 51 1,351
2P 0 21 621 68 54 1,491
4P 0 34 752 78 87 1,452

1 PE2Mbho 2
Y VIR D

R, 3EOBICKERMGA, 1 PEACPERETHD, EEHETL,
R R TReE G, EEERGEED, 1 PEALLE L, BERE,
R RV, L THBREE, v VBB DSV EKIZ EEL,

RERBAR SEHOF Y BT 2 ERONER IORRMHEL, BL4CRTE B Y TH
Bo WE, OPXCHEETHD, V vBEAECLLWRIZELMHANEDBREHN 3
R OMIC AR oV BATER, 1 PRALLE G IRET oV, AEEERYESE D,
3ROMIIZE A EEN L, BEREY, V)V vBIEREDOS R OB, Lichis THIR

g, ) vRIEBEOZWRKIE @&,
Table 3. Effect of phosphate application on the yield and fruit quality of
Jonathan apples, (5-year-old trees)
No. of |+, 4 Average Skin color Firm- | % of | % of | Soluble
Treat- Yield "% = T p
} fruit |Dominant . . solids
harvest p : Lumi- ness | soluble jacids as
ment (kg) weight | wave | Purity nosit _—
fruits | 8 () length | (%) %) Y(kg/cm?)| solids | malic | Acids
(my) ¢
opP 0 — — — - — — — — —
1P 26 3.90 152 607 66 11.0 3.13 | 14.4 0.89 16.2
2P 31 5,34 174 601 67 13.0 2.93 13.8 0.83 16.6
4P 47 7.74 164 602 64 12.5 2.91 13.7 0.75 18.3
Table 4. Effect of phosphate application on the yield and fruit quality
of Nijisseiki pears, (4-year-old trees)
Treat- No. of Yield Average Firmness % of % of ggﬁzle
harvest fruit soluble | acids as e
2
ment fruits (kg) weight (g) (kg/cm?) solids malic Acids
oP 0 — — - — — —
1P 18 4,43 246 4.5 11.6 0.179 64.8
2P 21 5.19 247 4.3 11.8 0. 166 71.1
4P 23 5.43 236 4.2 11.7 0.163 71.8
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Table 5, Effect of phosphate application on the yield and fruit quality

of Okubo peaches, (4-Year-old trees)
Treat- % of |No. of Yield Average| % of pit| Firm- % of 9 of Soluble
fruit set fruit i - solids
on harvest weight splitting ness |soluble | acids as
ment | yne 6| fruits | %% | (g) fruits |(kg/cm?)| solids | malic Acids
opP 11 2 0.15 88 0.0 0.79 9.9 0. 256 38.7
1P 38 20 3.57 178 11.5 0.73 11.5 0.252 45.6
2P 30 19 3.50 184 17.5 0.60 11.6 0.259 44.8
4P 33 24 4,58 191 31.9 0.55 11.3 0.240 47.1
Table 6. Effect of phosphate application on the yield and fruit quality
of Delawere grapes, (4-year-old trees)
No, of | No. of |+ Average No, of | No, of | SkinD)| % of % of | Soluble
Treat- Yield R o 4 !
chi)setrers harvest cluster be;é;es Sgijs color | solube |acids as solids
ment | ghoot | clusters (g) weight | cluster | berry | index | solids |tartaric Acids
oP 0.0 0 — — — — —_ e - —
1P 1.5 5 140 27 19 1.24 39 16.2 1.24 13.1
2P 2.3 14 850 61 38 1,32 34 17.1 1.02 16.8
4P 3.5 19 11,210 63 48 1.34 30 18.7 0.82 22,8

1) Percentage of reflection of green light of 560 my,
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Table 7. Effect of phosphate application on the nutrient contents in the

leaves of Jonathan apple, Nijisseiki pear, Okubo peach and

Delawere grape, (dry matter%)

Treatment N P K Ca Mg
Blades of Jonathan apple
op 2.36 0.087 1.94 1.20 0.27
1P 2.32 0.148 2,12 1.03 0.22
2P 2.35 0.171 2,05 1.10 0.31
4P 2,35 0.182 2.05 1.33 0.36
Blades of Nijisseiki pear
0P 1.97 0.074 2.08 0.96 0.33
1P 2.13 0.138 2.01 1.14 0.31
2P 2,18 0.169 1.94 1.17 0.34
4P 2.21 0.177 1.84 1.27 0.36
Blades of Okubo peach
0P 2,83 0.086 1.90 1.73 0.35
1P 2.40 0.103 2,04 1.51 0.34
2P 2.27 0,117 2,04 1.54 0.35
4P 2.29 0.151 1.96 2,07 0.40
Blades of Delawere grape
oP 2.23 0.070 0.94 1.14 0.32
1P 2.06 0.095 0,95 1.22 0.24
2P 2.13 0.113 1.42 1.27 0.25
4P 2,21 0.129 1.20 1.30 0.29
Petioles of Delawere grape

op 0.61 0.060 2.63 1.00 0.37
1P 0.52 0.074 3.01 1.03 0.28
2P 0.59 0.098 2.54 1.09 0.30
4P 0.58 0.122 2.24 1.17 0.31
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Table 8. Content of available phosphoric acid and absorption coefficient
of phosphoric acid in the soil of each treatment,

Available P,0O; D Absorption coefficient

Treatment (mg,/100g) of PO,
0P 0.15 1,870
1P 0.92 1,830
2p 2.01 1,800
4P 4.23 1,790

1) By the Truog’s method.
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Effect of Phosphate Application on the Tree growth,
Yield and Fruit quality of Apples, Japanese pears,
Peaches and Grapes

By Shigeaki TATEISHI and Katsumi KUMASHIRO
Laboratory of Pomology, Fac. Agric., Shinshu Univ.

Summary

Trees of Jonathan apple, Nijisseiki pear, Okubo peach and Delawere grape were
planted in large-sized pots with phosphorous deficient soil originated from volcanic
ash, and the effect of phosphate application on the tree growth, the yield and the
fruit quality of them were investigated.

The results obtained were summarized as follows :

1. The growth of trees which applied no phosphate was very poor, and the
symptoms of phosphorous deficiency appeared in the late season of growth.

2. The tree growth of Jonathan, Nijisseiki and Okubo was strikingly promoted
by the light application of phosphate which was equivalent to 2.5 percent of absorp-
tion coefficient of phosphoric acid of the soil, but it was promoted slightly by the
further application of phosphate. On the other hand, the tree growth of Delawere
was promoted proportionally to the further application.

3. The formation of flower buds was remarkably promoted with an increased
application of phosphate in the all species.

4. Jonathan, Nijisseiki and Delawere which applied no phosphate yielded no fruit,
and Okubo which applied no phosphate vielded much poorly. The vield increased
with an increase of phosphate application in the all species.

5. The fruit quality of Delawere was markedly improved with an increased
application of phosphate. The firmness and the content of acids decreased, but the
ratio of soluble solids to acids increased with an increase of phosphate application
in the all species.

6. Phosphorous content of leaves increased markedly with an increase of phos-
phate application in the all species. Nitrogen content in Nijisseiki, Okubo and
potassium content in Nijisseiki decreased, but calcium content in Nijisseiki, Delawere
and magnesium content in Jonathan, Okubo increased with an increase of phosphate
application.

7. Available phosphoric acid in the soil increased considerably and the absorption
coefficient of phosphoric acid of the soil decreased slightly with an increase of
phosphate application.



