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Effect of Wind Machines on Rising Temperatures and preventing late frost
damage in a Japanese pear Orchard.

Kazuo TAHIRA, Fumio SAKUMA, Hironari HiyaAMA and Sumio KATAGIRI

Summary

The effect of wind machines on rising temperatures and preventing late frost damage in a Japanese

pear orchard was examined.

1. The minimum temperature in a pear orchard on May 4, 1991 was - 2 °C . The rate of damaged

pear fruit was neglible where wind machines were used, and was 7.1~57.4% in the control. Most

of the damage was in the upward spurs of the control.

2. The minimum temperature in a pear orchard on March 6, 1993 was - 2.4 °C . The increase of

air temperature at 1.8m above the ground surface ranged between 0.2 and 1.4 °C . The increase of

fruit temperature at 1.8m above the ground surface ranged between 0.8 and 1.8 °C . The rate of

damaged pear fruit was negligible where wind machines were used, and was 77.2% in the control.

3. The minimum temperature in a pear orchard on March 30, 1994 was - 3.8 °C . The rate of

damaged pear fruit was both 100% where wind machines were used and in the control.
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Table 1. Effect of wind machines on preventing late frost damages in 1991
Place zZ Y X W VvV injured fruit
treatment flowerbud direction @O© @ @ @ & total (@®+®) @)
Ueno spur upper 18 19 2 0 0 39 0.0
Wind Machines spur side 10 22 2 0 0 34 0.0
axillary bud  upper 5 21 0 0 0 26 0.0
axillary bud  side 16 13 0 0 0 29 0.0
Iimura spur upper 0 8 25 12 2 47 29.8
Control spur side 2 19 18 3 0 42 71
axillary bud  upper 3 12 14 4 0 33 12.1
axillary bud  side 15 13 8 4 0 40 10.0
Yamanaka spur upper 17 3 1 0 0 21 0.0
Wind Machines spur side 18 2 0 0 0 20 0.0
axillary bud  upper 17 6 0 0 0 23 0.0
axillary bud  side 20 3 0 0 0 23 0.0
Kuramoti spur upper 4 7 9 26 1 47 57.4
Control spur side 3 10 14 19 0 46 41.3
axillary bud  upper 1 2 15 20 0 38 52.6
axillary bud  side 7 13 7 14 0 41 34.1

Z)healthy fruit

Y)reddish fruit

X)peel puffing
W)lacerated wound
V)severe lacerated wound
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Table 2. Effect of wind machines on rising temperatures in 6 March 1993

position Temperatures( °C )
Treatment
(height) 3:00 3:30 4:00 4:30 5:00 5:30 6:00 6:30 7:00 7:30
Wind* airtem. 3.5m 02 -02 -0.8 -08 -0.9 -0.6 -1.4 -1.1 0.2 2.5
Machines airtem. 1.8m -0.1 -04 -0.8 -1.0 -09 -1.0 -1.6 -14 -0.2 1.8
airtem. 02m 03 -0.1 -03 -0.7 -0.6 -04 -1.1 -0.8 0.3 2.8
fruit tem. 1.8m 0.7 0.1 02 -0.1 -0.2 0.1 -0.7 0.1 1.3 3.7
Wind® airtem. 3.5m 0.2 -03 -05 -08 -0.8 -0.8 -14 -0.8 0.4 2.4
Machines air tem. 1.8m 03 -0.2 -03 -0.8 -0.8 -0.6 -1.2 -0.8 0.3 2.4
+ airtem. 02m 02 -0.2 -02 -06 -0.6 -05 -1.0 -0.7 0.3 2.2
burning fruit tem. 1.8m 0.7 0.1 03 -03 -0.2 0.0 -0.6 0.1 1.2 35
airtem. 35m -08 -1.1 -09 -08 -1.1 -14 -1.8 -05 -01 33
Control airtem. 18m -14 -1.8 -15 -12 -1.3 -138 -2.4 -0.8 -0.2 33
airtem. 0.2m -24 -2.7 -28 -24 -22 -30 -3.4 -19 -0.6 4.5
fruit tem. 1.8m -1.1 -1.3 -1.3 -1.0 -12 -12 -15 -09 -02 4.0

Z)The thermometer measured twenty meters from wind machines.

Y)3:27-12C—>-02C



Table 3. Effect of wind machines on preventing late frost damages in 8 March 1993

late frost damages

Treatment
reddish fruit peel puffing lacerated wound
(%) (%) (%)
Wind Machines 10.2 ab’ 0.4 0.0a
Wind Machines+burning 169 a 0.6 00a
Control 62 b 16.5 772 b
* % NS *%

Z) Mean values within a column followed by the same letter are not significantly different(p=0.05, Tukey’s multiple

range test)

Table 4. Effect of wind machines on preventing late frost damages in 31 March 1993

late frost damages

Treatment
Keloid slight severe
lacerated wound lacerated wound
(%) (%) (%)
Wind Machines 0.0 0.0 0.0a°
Wind Machines+burning 0.0 0.0 0.0a
Control 7.3 9.0 61.0 b
NS NS *x

Z) Mean values within a column followed by the same letter are not significantly different(p=0.05, Tukey’s multiple

range test)
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Table 5. Effect of wind machines on rising temperatures in 29~30 March 1994

position Temperatures(°C)
Treatment
(height) 23:00 2400 1:00 2:00 3:00 400 500 6:00 7:00 8:00
Wind* airtem. 3.5m 06 -1.1 -22 -23 -24 -23 -3.1 -2.6 2.8 6.6
Machines airtem. 18m 1.1 -04 -16 -1.7 -19 -19 -2.7 -23 3.0 73
fruittem. 1.8m 0.0 -12 -22" -19 -20 -22 -2.7 -31 -1.6 0.9
airtem. 3.5m -0.8 -20 -32 -33 -29 -38 -4.2 -39 12 58
Control airtem. 1.8m -14 -22 -32 -34 -3.0 -35 -3.8 -3.5 2.5 7.0
fruittem. 1.8m -1.1" -0.9 -1.0 -11 -1.3 -138 -2.7 -30 -12 0.0

Z)The thermometer measured twenty meters from wind machines.

Y) 1:05 -1.7°C—-1.1C
X)23:36 - 1.7°C—-0.7°C
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Table 6. Percentage of injured fruit in 1994

30 March 16 April
Treatment
lacerated wound black fruit the falling of fruit
(%) (%) (%)
Wind Machines 58 94.2 100.0
Control 0.0 100.0 100.0
* * NS

NS and * are nonsignificant and significant at P=0.05, respectively, by t- test.

Table 7. Percentage of injured vegetative shoot in 1994

Treatment Percentage of injured vegetative shoot
(%)

Wind Machines 53

Control 39.6
*

* are significant at P=0.05, respectively, by t-test.
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Effect of Shade on the Occurrence of Watercore in Japanese Pear
(Pyrus Pyrifolia Nakai cv. Hosui)

Fumio SaAkuMA, Kazuo TAHIRA, Takashi UMEYA and Hironari HiyYAMA

Summary

The effect of shade on the occurrence of watercore in Japanese pear (Pyrus Pyrifolia Nakai cv.

Hosui) was examined.

The fruit development and / or maturity were suppressed by the shade tree canopy. Fruits that

were affected by shading had lower Brix and higher acid concentration when compared with the

control fruits. They were affected clearly at the second year after treatment.

The occurrence of watercore was suppressed by the shade tree canopy.

Thus, the effect of shade on the occurrence of watercore was nearly negligible.
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# B
1989 R AR
A & - TREEAIMB S, F72, #
BEOES BN, HES L CEENS, BERE
Mofz(Table 1)y SO EMSHERMBIZL>THE
EORBITH S McHlH I hic, 7, ADOEDHKE

RECMEIC & > THEEZ UM -7, T
T2 AEAE U 54, BBk 144 B TIERER
EHOEERERFBERICEI L, #BIk 1588 Ti3iE
MHERXDERERFAEEN6.7% 120 L, LERXTIEEL
BEEROREER A SN o o (Table 1)

RO N5 2N U 12354 bR T, Mk 144
HCTRELHEK, LBRXOEFEERRERIIE 20%,
133% T b, #1588 TRFUERK 10%i2 LT
MEBXTREERIZEL S RE LD - 72 (Table  2),

1990 B R

HEHIERIT & - THIERBRERERSIHEH I N1,
B 24EH Tid 250g BEREENYE - 1o, HIHEPHL
HOEE BECRIIHELRET, FELIRED
BEALHE] X 7z (Table  3),

A ORED R B 150 H TREVERX TEIER
DS10% et Ui MR TR L d - 12, REBAH

Table 1. Effect of shade on fruit quality and the occurrence of watercore in 1989,
Treatment Days after Fruit Specific  Ground Flesh Brix value pH Avg.of Ratio of
anthesis  weight gravity color firmness (%) watercore severe
(g) (Ibs) index watercored
fruit (%)
Treatment® 144 389 1.034 29 4.3 12.0 4.72 0.10 0
Control 144 476 1.044 32 38 12.4 4.67 0 0
Treatment’ 158 449 1.021 3.7 29 12.2 4.73 0 0
Control 158 555 1.012 4.2 2.8 12.7 4.66 0.30 6.7
“Shade all tree canopy
Table 2. Effect of shade on fruit quality and the occurrence of watercore in 1989.
Treatment Days after Fruit Specific Ground Flesh Brix value pH Avg.of Ratio of
anthesis  weight gravity color firmness (%) watercore severe
(g) (Ibs) index watercored
fruit (%)
Treatment” 144 401 1.051 32 3.9 11.6 4.60 0.40 13.3
Control 144 452 1.033 3.7 53 12.6 4.55 0.67 20
Treatment® 158 453 1.014 4.0 33 12.0 4.61 0.10 0
Control 158 498 1.003 4.6 2.6 13.0 4.63 0.35 10
“Shade a half of tree canopy
Table 3. Effect of shade on fruit quality and the occurrence of watercore in 1990.
Treatment Days after Fruit Specific  Ground Flesh Brix value pH Avg.of Ratio of
anthesis  weight gravity color firmness (%) watercore  severe
(® (Ibs) index watercored
fruit (%)
Treatment” 150 194 1.018 20 52 8.9 4.66 0.10 0
Control 150 430 1.023 35 4.0 12.6 4.55 0.30 10
Treatment® 160 238 1.016 33 4.2 10.4 4.69 0.47 33
Control 160 483 1.013 4.4 35 13.4 4.64 0.50 6.7

“Shade all tree canopy
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160 H TRALEX T 3.3% BIERARAE Uz, UL L
RERX T3 6.7% BEAERAFEL: L7z (Table  3),
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(Mo HRS )13 Bk’ THEOEEMEIZ & - T 5
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BB & > TREPK S & RIS
N, BOERENEEEZH NN 12 &ig, BES
(O) REIEK D & CBBTE DB SEREDOER & 75
BEHE LA EE LT,

PUED &5 IENNE & B SRS OBIRIZED o
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SOMDBPARENEZIOSND, CHSDERE A
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m E

=RV BIK T OB OERE I RIS ERAE D
HEERIT LI,

EHLEIC & > TRERERPEEOLBAME = 1
oo Fio, WEEMMEL, HOEHIMMIIH, BOKE
THfE NI, ChoDZ LB 2EHTIE, b
—EEEICHN I,

HOEDOFRE BN & - CHBAS D -
72

SHOD I ED SENMBEH S SERE I RITTE
Bl eErohr,

#HEE  BELEY Y —HRRSTRE FrO8Es,
HELRE, MEE A ) SRS, BEchn <
DIBHEE N, Lk OBESN - LTS,

50 A x

LIRERS <50 7 - RBIESR  KIEEY 1989, 155

DERRUCBEEIZHT 2388, kDAL T47 4>
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SRR R 1:13- 31,
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%51%1;$>+9‘ﬁm’®60ﬁ®%¢§#®
FREIC A3 B WFSE . B .62:257- 266.

3Marlow,G.C. and Loescher, W.H. 1984. Watercore.
Hort. Rev. 6: 189-251.
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RRELE P.189-192.

6. ARSIt 462 B« BILRAIE « M i 101018
1.1995. =5k o K DB OIEREI RITT R
KEEMHoBEREIRNL Y L DEE RFEH
.64(2):243- 249,
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T 538 p90-107.



RBRBERS L s BRI REE $45 10— 15.

1996

—RyF Y EBK OADREFRAEICKIT TR - BIEORE
PR BSOHE * « FrARE e - ZHBRE - AR - LTSt **

F—=0—F : =k F e ke BDFE - MitR « HEAE

Effect of Root Pruning and/or Excessive Fertilizing on the Occurrence of
Watercore in Japanese Pear (Pyrus Pyrifolia Nakai cv. Hosui)

Fumio SAKUMA, Sumio KATAGIRI, Kazuo TAHIRA, Takashi UMEYA and Hironari HrYAMA

Summary

The effect of root pruning and/or excessive fertilizing on the occurrence of watercore in Japanese

pear (Pyrus Pyrifolia Nakai cv. Hosui) was examined.

1. Trees with pruned roots yielded smaller fruit with higher ground color, smaller specific gravity,

and more mature fruits when compared with the control fruit.

The occurrence of watercore was higher at the first and third year after treatment, but was unclear

the second year after treatment.

2. Trees fertilized excessively yielded heavier fruits with smaller specific gravity, smaller flesh

firmness, lower Brix, and higher incidence of watercore compared with the control fruit.

The occurrence of watercore was especially severe in trees with less vigor.

Thus, root pruning and/or excessive fertilizing led to severe cases of watercore.
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=k L K DA T-8 AEENEE, E
HEB, ZHOERBRET I ENFEZINTS
(13), #THEFORKE Q) &, HEIKCRICK IR
DEEG, INARELEREZELSH TS,

BEEIC L ZBOBEIIF LV DERQPYT v
b OLR EFRIE @4, 1025 %8I L, #HER
CEREALEZ L ERPEHONMIINTN S,

FE S IFBKOE PRI L > TRICEEEZS
Z, ‘K DAOEREICRITTHEERF LI (D.
2R, KB TRAOERENERTEY, &
BRI THOERENRS M- &b, KGO
SHEENSOEREO—ERENL D EBEL
foo AHMETIHEBEMBMEETIZ &iZL-T, ‘B

K DB OREREICRIZTEEBERITLI,
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1. EHRMEN S OEREICREITES

(BB EZEAE (PR ) IcHiR & h i 19894F
B 17464 <K 42 LR U, WTIR 28, S 2L
L7co RERIE 19894E X b 19914E % T 34EM, R—#
It LR CAER A S U 7o BPARLER I 34ERE b 5
A, %L 0 1m¥EL THE 40cm, ZEX 60cm il

« BEFRREBBELS Y ¥ - EWTFEHRR
(1} lgm



ERBXHE D =k v F v 8K OB DERAEICRIT IR - RIIE O 11

PLyF+—THETE—BLTHEY, 20%ED
EHctt2z 0 WHRE L, UE1ER BN
D15, BER3~5cm DA SAIREYING L4, 0
2, FEHRYIBEET L D MRS E AL, oM
REGMT LI, ik, HRBBREFOS®MITL
HFIKALAY 40cm BEOHIKABETH 3,
2. FEENAOEREICKRITTE

(2R B 23R8 (BT RET ) Ic ki X h 7= 19904F
BPI84E4E Bk 2 M2 A L, WG HSH) =
F#, U CB MEERKS 18kg/10a MR ZE MRX & L,
ZOfc5A7H, 64 6H, 7TH18H, 8A2HD%
HIZ NKALR (17-0-17) # B F 18 L1 (78 18
H, SH2HBHEEEL:)EE NMERSBET
48.9kg/10a DB EX £ BB L7, ZIERITHER%
BR2R /)LD 38EL L1,

T, 191 EREER, TREER, EPRERR
DIXEHRE L1, EERIZLEBTIET, KOR =
. MEE 20kg/10a, Y M 10kg/10a 2 HEIE U7,
TESEXIILETIET, KO8R EH VLB I
ERFEXOEREEHIE L2, BREEXIITIEE
FEX EFBMIEL, £0MtucsH 170, 68170,
7H17H, 8H 17H®4% HiZ NK{LEK (17-0- 17)1kg
ERETIGERE L, ARTIR, 2%, mMES
40kg/10a TH 3,

AEITHBA 145 B O VLA, B34 155 H O

HERE, BiBAt% 165 B O IHERIIC 1), RBX &
I 1-3 BN Ui, X 1EICS S 14247- 9 30
REERICEML, FHRICLAN > TREE-HE
OKFEAL OB >t (RBRAA T —F v — b )e
BE(RI7RRTF -5 -HREGEES B
(Brix)*PH* & D458 % HIE U 72,

HOMPORBERBEIRDOEEY TH B,

IR0 BT b O RRIEED & Btk
HTWE 9 -9 5 & LicaofERES
b0,

HOEBLREETICS 295 & L 5EHRM
FBHohah, FriFlewkiFoER
PREETL A OFERPBH SN 3,

B DIEH 2:1c bl OB THERAB Y A SREHk
NBDONBEM, FIEAOERDN
BESAIME O, ) OFES E» 3,

BOIEMI2DMERNE SIHEAL T, HEhHE-&
SEWTYMFED 1/4LL -, FELTiL
/8L b DIERBAME A B DFERHEED &
h5,

OENOOYIME ISR IORENS SN BIS
B33, TR TOYIME TA DI 012 DIF S I Ty
U7l UMBLELITF IS0 BiF) & L, a8 2
UbLoREA2BSFEEFRE L.

Table 1. Effect of root pruning on fruit quality and the occurrence of watercore in 1989,

Experiment 1

Days after full bloom
Experiment 2

Treatment Fruit quality 144 158 144 158

Treatment Fruit weight(g) 438 500 398 420
Specific gravity 1.034 1.006 1.042 1.007
Ground color 3.6 4.6 4.0 4.7
Flesh firmness(Ibs) 3.7 2.8 4.0 2.9
Brix value(%) 134 13.6 12.8 13.8
pH 4.67 4.80 4.58 4.70
Avg. of watercore 0.10 0.57 0.33 0.27
index
Ratio of severe 0 133 13.3 10.0
watercored fruit(%)

Control Fruit weight(g) 476 555 442 508
Specific gravity 1.044 1.012 1.044 1.008
Ground color 32 4.2 3.6 4.1
Flesh firmness(lbs) 38 2.8 3.7 2.8
Brix value(%) 12.4 12.7 12.4 13.0
pH 4.67 4.66 4.59 4.70
Avg. of watercore 0 0.3 0.23 0.43
index
Ratio of severe 0 6.7 6.7 16.7

watercored fruit(%)

“Root pruning
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Table 2. Effect of root pruning on fruit quality and the occurrence of watercore in 1990.

Experiment 1

Days after full bloom
Experiment 2

Treatment Fruit quality 150 160 150 160

Treatment’ Fruit weight(g) 331 347 310 324
Specific gravity 1.027 1.014 1.026 1.015
Ground color 4.1 4.6 3.7 4.8
Flesh firmness(lbs) 3.8 3.8 4.0 33
Brix value(%) 12.5 13.0 12.2 13.0
pH 4.76 4.60 4.76 4.67
Avg. of watercore 0.37 0.33 0.27 0.47
index
Ratio of severe 6.7 33 6.7 10.0
watercored fruit(%)

Control Fruit weight(g) 430 483 395 417
Specific gravity 1.023 1.013 1.024 1.015
Ground color 35 4.4 33 4.4
Flesh firmness(Ibs) 4.0 35 3.7 3.2
Brix value(%) 12.6 13.4 12.0 13.3
pH 4.55 4.64 4.77 4.70
Avg. of watercore 0.3 0.5 0.33 0.47
index
Ratio of severe 10 6.7 13.3 6.7

watercored fruit(%)

*Root pruning
w R

RN S OERECREITRE

WHRALE I & > TRERBANPPHREH, LE
DPPIE, HEMEAKE G- THRRAMRES h
720 HEIX1%BEE » 7o N 14 B ISMTHRAEIC
Lo THIERENE (-1 THb LMK
144 H CREFERRERBHINERX 6.7% 1<% U HALE
K34% Th -1 LML, #iBik 158 B TRRENR
» SNIEH - 1o (Table 1),
NE2ERICEVWTRERERZS Siflah, 1
BEICHOLT 100g BEMEX AL >, LvL, fi
DBRESBITERSLONEN T, i, HOESR
HIz DT HENTED SN > 72 (Table 2), JLE
IEATHUBRORERPP/NE L, LE, FE,
BERERPOEN » 2. HOAEIRHIFEK 141 H OELE
BRTIHNEK 16.7% <3 UEREX 6.7% & ML
Bz & > TH K R4 L/ (Table 3)o

2. WIENAOERECRITES

1990 E DAEHER TR BIEX DO REBEKIMEE
ah, HfaENKEC, LE BEMET L. 472
ERZERICE R L, EERRERIMEE 154
HTIBEX30%IcH L, HBRIZSRTH -7 &
7=, #BA% 161 H T3 25%, 12.8% THIEXTWT
h b &b - f2 (Table 4),

1914 TERERR O REH K E <, HE-Fah
B o foo HOERTIEFERICE ( RREL, BEIE
BERAGEEA% 144 H TRICEERX 26.7% 233 L, 5
#[X 13.3%, %1520 TiE%K133%, 0% TH-
7z (Table 5), EREBEX CRBFAEHICL » TESS
bhitc, $7b bl 159 H TIIEHEXIC A DfE
BRERENE { Fetk L7cas, Wbtk 166 0 TiBEEE
X MR% i - 1o (Table 6)o

BEEER O THHBEMET Lcsics SiEE
HEENBCRE LI, THbLL, BBRVETE
BOMEBREORERA SN, HWELPOHTRH

Table 3. Effect of root pruning on fruit quality and the occurrence of watercore in 1991.

Treatment Fruit Specific ~ Ground Flesh Brix value pH Avg.of Ratio of
weight(g) gravity color firmness (%) watercore  severe
(Ibs) index watercored
fruit(%)
Root pruning 1 418 1.019 4.6 15.2 4.72 0.73 23.3
Root pruning 2 445 1.019 4.6 12.9 4.74 0.60 10
Control 457 1.010 4.7 13.0 4.72 0.40 6.7

?141 days after full bloom



VEARIXHEZ D = v F & <8R DB OIERAEI RIT T4 TR DR 13

ez WER > TRET B ENHSMIINTOS (1) L
Table 4. Effect of excessive fertilizing on fruit quality and the occurrence of watercore in 1990
Treatment Days after Fruit Specific  Ground Flesh Brix value pH Avg.of Ratio of
anthesis  weight gravity color firmness (%) watercore severe
(8) (Ibs) index watercored
fruit (%)
Treatment® 154 408 1.018 4.6 28 13.2 4.80 1.03 30
Control 154 411 1.022 3.9 32 13.8 4.66 0.38 5
Treatment” 161 555 1.008 4.7 2.8 13.0 4.69 0.98 25
Control 161 406 1.014 4.4 31 12.9 4.72 0.56 12.8

"Fertilizing side dressing.

Table 5. Effect of excessive fertilizing on fruit quality and the occurrence of watercore in 1991,

Treatment Days after Fruit Specific  Ground Flesh Brix value pH Avg.of Ratio of
anthesis  weight gravity color firmness (%) watercore severe
(8) (Ibs) index watercored
fruit (%)
Treatment’ 144 495 1.004 45 2.7 13.7 4.79 1.03 26.7
Control 144 489 1.011 4.6 2.8 13.0 4.81 0.53 133
Treatment* 152 529 0.996 4.1 2.4 13.0 4.74 0.50 133
Control 152 478 1.006 3.9 2.7 12.3 4.64 0.13 0

"Fertilizing twice as much amount of basal fertilizer.

Table 6. Effect of excessive fertilizing on fruit quality and the occurrence of watercore in 1991,

Treatment Days after Fruit Specific  Ground Flesh Brix value pH Avg.of Ratio of
anthesis  weight gravity color firmness (%) watercore severe
(8) (Ibs) index watercored

fruit (%)

Treatment” 159 495 1.014 4.1 2.9 12.7 4.67 0.13 1.1

Control 159 444 1.006 43 2.6 12.8 4.70 0.10 33

Treatment” 166 511 1.006 42 2.8 11.4 4.69 0.22 6.4

Control 166 405 1.002 4.4 2.8 11.9 4.64 0.10 0

*Fertilizing twice as much amount of side dressing.

Table 7. Comparison of tree vigor and fruit quality , the occurrence of watercore among trees fertilized twice as much
amount of side dressing in 1991.

Tree vigor Days after Fruit Specific  Ground  Flesh Brix value pH Avg.of Ratio of
rating anthesis  weight gravity color firmness (%) watercore ﬁ;i;ZOre d
(g) (Ibs) index fruit (%)

High 152 510 1.014 4.1 3.0 12.3 4.61 0.10 0

159 461 1.007 4.2 2.9 11.5 4.59 0.03 0
Medium 144 425 1.023 4.5 3.0 134 4.77 0.03 0

152 468 1.016 4.3 29 12.5 4.66 0.06 0

159 515 1.010 4.2 2.9 11.4 4.68 0.23 33
Low 144 466 1.013 4.2 2.6 13.2 4.83 0.46 10

152 508 1.011 3.8 2.9 12.3 4.75 0.23 33

159 478 1.002 43 2.5 11.3 4.79 0.40 16

%159 Hi23.3%, #EHE5H T #EI% 144 H A MU, AICEOHFTHADENFL T B8 &Rt L
SREL, FBIH 159 BiTid 16% ERER AT L1 WIS B EHhS, BEMICIZBOBEE T ICRE
(Table 7), FRNH 2 EEZ 5h T3 (11),
EFE S WK BhoBkS & BRI S L 1
5 =B B, BOEDOREETHMHET 5 LI TELI -
7= (Mo
=RV F Y BIK DA OEREFORENA S LE TITERETRIEBEREMNL, somRtE IR
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Comparison of Physical and Chemical Properties of Soil between Replanted
and Newly Planted Chestnut Orchards

Yoshiyuki ORIMOTO and Tsutomu OYAMADA

Summary

Due to aging, replanting is necessary in a large number of chestnut orchards in Ibaraki prefecture.

But it has been pointed out that the productivity of replanted orchards declines due to continuous

cropping. In an effort to prepare counter measures against the decline, the physical and chemical

properties of soil of the replanted and newly planted chestnut orchards were investigated. The results

revealed that available phosphate, exchangeable calcium and magnesium were considerably deficient

in replanted orchards, and it was recognized that application of soil conditioning materials to increase

such elements was necessary.
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I. &RRUEBER

1. REEOHE

AEROBIES Tab.1i1Z/R L7z, LIBISHE ~EEIE
HEERs LT, B mlRcESs BRLTBTEE,
W TFKGLE EROEF 2 HET 2 EREZZD ohih
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EER, 18HIZ5~18mm O#EHE T¥H 11mm,
2BHIZ17-21 THEH 19mm TH » 72,

ZHahGErABsE, 1EHOBHRER
18.3~27.9% T4 24.4%, IR 30.9~452% T
1 39.2%, KR 27.0~50.8% TEH36.5% T
bote, 2EBEHOBEMEII 18.1~31.0% TEY

S o 25.5%, HHIHIL 42.7~53.2% TEH 46.6%, SHH
Table 1. Outline of investigated orchards
Orchard® Preceding No. of Age of Cultivars Age of Soil surface Fertilizer Soil conditioning
crops replant. orchard tree  management N-P;05-K,0(kg/a) materials(kg/a)
Re- A Chestnut 2 50< Tsukuba, Ishizuchi 13 Weed sod 0.9-0.9-0.9 -
planted B, Chestnut 2 50< Tsukuba, Ishizuchi,etc. 10 Weed sod 0.9-0.9-0.9 -
Ll Chestnut 1 21  Tsukuba, Ishizuchi, etc. 6 Weed sod 1.2-1.2-1.2 Barnyard manure
L2 Chestnut 1 33 Tsukuba, Ishizuchi,etc. 13 Weed sod 0.7-0.8-0.7 Fused phosphate 4
D Chestnut 2 50< Tanzawa, Oomine, etc. 7 Weed sod 0.6-0.6-0.6 -
E Chestnut 1 14 Ishizuchi,Oomine, etc. 3 Bare 0.5-0.5-0.5 Barnyard manure
E Chestnut 1 20 Tanzawa, Kunimi 5 Upland rice 0.9-0.9-0.9 Fused phosphate 4
Mean 1.4 8.1 0.81-0.83-0.81
Newly A Cryptomeria, etc. 0 13 Tsukuba, Ishizuchi 13 Weed sod Table -
planted _B_ Tiny bamboo 0 20  Tsukuba, Ishizuchi,etc. 20 Weed sod 0.6-0.6-0.6 Barnyard manure
L. Red oak 0 15  Tsukuba, Ishizuchi,etc. 15 Weed sod 1.0-0.5-1.0 -
D Nursery stock(Fruits) 0 7 Tanzawa, Oomine 7 Weed sod 0.6-0.6-0.6 -
E Upland rice, Soybean 0 2 Tsukuba, Kunimi 2 Bare 0.5-0.5-0.5 Barnyard manure
N Upland rice 0 5 Tanzawa, Kunimi 5 Upland rice 0.9-0.9-0.9 Fused phosphate 4
Mean 0 10.3 10.3 0. 75-0.75-0.75

"Same alphabets show one-to-one correspondence. Linear underlines show that cultivators are same. Waved underlines show that

orchards are adjacent.

Wiz 2~3fRET/7 VEE L TRE 14~5042 0 |
EREBL T, FHBEERF, 7 2FE0HADH
BRUY o O, 7VEOER, VI Ny EOMHIC
HEEhicbDTH -1,

RER O SEIIHHE, GRS, HAEROREER I
FER A 3~134F, FMEH2~205ETH » o

ool, A E VHEEFEDO LONKEFTHD, V)
7 b LN 2B TH -7, ARBOMIERIZZE
FEs TOOHEE A 0.81kg/a, PHEEAH%0.75kg/a TH b,
LTI LEDNSHHEDEZ N EMS hdibhl, Vv
B mEC->LTHLERLAKSEROKAROZ W
eI pkbhic, Bk, MIERREIERS Y RKEE
FUE SN HE U T OB 3IAF, DB 1047
S THU D o1, TRUBEMIZ 4B THI A
BB, 3ETEL D hADBASIN T,

2. WHEE LIRS DO KRS
1) YE#
SOHEE O A Tab2 ISR L, 1BHOES
12 7~29cm OHFEH TEHH18em TH - 12 0 — LB
(75YR44A L LB, RE)DOHBAME I,
20~44cm D EEFH T 31em TH » 1o
F+HF1BEREL Q) 2BEIEL o 3E
Bt (CLYTH -1,

13 26.4~32.1% T 28.0% TH » 1=, EHERIZ 1,
2R L HIFIFRAETHREDOER S LO®HEAN (13)
TH -7 2BE I 1EH ICHE L THRMARISPP
L, [HERMMED - 72,

REEIZ1E, 2BEL 078 THY, AR
BRI )OFEEANTH - 72,

R0 ) BLERREEE (5) T, HRIH 60cm
LIk, #F/KAL 100ecmLLF, #8 R 20mm LT A EE
HORBEEMEEL > T3, RIR, HTFKE, B
Bl EEO#HENT, SJUHEDSHH (16) 48
FREEUTEBTS 23U T2 EE->TED
TEYEEICREINBEEIRD oW, - 1,
2) ¥t

YHEE DL ¥ % Tab3 1R L7c, 1EHO pH
124.0~4.9, 2/EHZ4.1~-5.0, 3/BHIL4.3~-53D%
FT&BOFEHEIZE ~ 44, 45, 49THY, T
Birw K- TEZ 2EMrA LN, HES
G)OFMEICENIE, 7V DREPHIZ42~46TH
b, 54l ki3 tEFEFEFEEhZELT
3, ShhoAsT, 1-3BHE TORERE® pH T
BREEEOBENTSH 3 EL@H 5N 5,

1~3[ BB COLRFEIR1T-TTgDFEHT1, 2,
3BHOESILIE # 60, 45, 23gThH b, 2EHI
1.5~57g DFEHET 1, 2, 3BHOFEHIIE « 4.6,
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35, 203T, FETHONBZ—BHINEKRI LD
R ER LU T (15)

FHEY VBIZ1EHE I 1~34mg, FHMER
BmgTHH, BTk > TKRIBICRU -7, F1,
2BEICEYR) VEBLGEdoNORTET2E
DATHY, 3BEHTRLEL O BBIhUED -
oo #-T, 1BEKBVTHL2E, HBE%D
S0mg(S) U T OIKBETH » 12,

FHEIE& 2 132, 136, 208mgThH b, 7P 6
BEAWRERED 300mgS)LITT, i/ VRS L
TSOFEL BB U 3@iE 1, 2/EE A 50mg AT
EELLED -T2,

ZHPEEIE 156~1,45Tmg OFHE T 1, 2, 3§
HOF#HI3K % 394, 401, 641mg B EHED
300mg(5) LU L DB E D - 120

TIHAHERL 12 17.4~38.5mg DHF T, 2 & b—#%

Table 2. Physical properties of replanted and newly planted chestnut orchards

Orchard Soil  Depth Soil Soil Hardness 1 layer Humic layer Three phases distribution{%) Porosity Bulk
horizon (cm) colour texture (mm) depth(cm) depth(cm) Solid  Liquid _Gaseous (%) density
Replanted A 1 0-10 7.5YR3/2 L 10 10 28 23.7 37.4 38.9 76.3 0.63
2 10-28 7.5YR3/2 L 21 31.0 42.7 26.4 69.0 0.80

3 28- 7.5YR4/6  CL 20 26.7 44.8 28.5 73.3 0.74

B 1 0-28 7.5YR3/3 L 17 28 28 25.5 40.1 34.4 74.5 0.68
2 28-58 7.5YR4/4 17 27.8 44.0 28.2 72.2 0.72

3 58-  7.5YR4/6  CL 17 21.4 51.7 26.9 78.6 0.59

C-1 1 0-7 7.5YR3/2 L 7 7 23 - - - - -
2 7-23 7.5YR3/2 L 21 27.8 45.7 26.5 72.2 0.71

3 23- 7.5YR4/6  CL 18 21.2 48.9 30.9 79.8 0.56

c-2 1 0-20 7.5YR3/2 L 11 20 20 26.5 43.6 30.0 73.5 0.70
2 20-  7.5YR4/6 CL 18 18.1 49.9 32.1 81.9 0.56

D 1 0-17 7.5YR3/3 L 6 17 43 24.4 37.8 37.8 75.6 0.68
2 17-43 7.5YR3/3 L 21 25.3 46.3 28.5 74.8 0.67

3 43- 7.5YR4/6  CL 21 20.9 4.0 25.1 79.1 0.59

E 1 0-29 7.5YR3/3 L 18 29 29 21.9 45.2 27.0 72.1 0.76
-2 29-  7.5YR4/6  CL 18 20.3 53.2 26.6 79.7 0.59

F 1 0-14 7.5YR3/3 L 5 14 44 18.3 30.9 50.8 81.7 0.55
2 14-44 7.5YR3/3 L 19 27.9 44.3 27.8 72.1 0.75

3 44-  7.5YR4/6  CL 19 20.4 50.6 29.0 79.6 0.60

Mean 1 (7.5YR3/2 L 1 18 31 2%.4 39.2 36.5 75.6 0.67
Max. -3/3) 18 29 44 27.9 45.2 50.8 .81.7 0.76
Min. 5 7 20 18.3 30.9 27.0 72.1 0.55
Mean 2 (7.5YR3/2 L-CL 19 - - 25.5 46.6 28.0 74.6 0.69
Max. -4/6) 21 - - 31.0 53.2 32.1 81.9 0.80
Min. 17 - - 18.1 42.7 26.4 69.0 0.56
Newly planted A 1 0-51 7.5YR3/2 L 20 51 51 26.9 50.3 22.8 73.1 0.65
2 51-  T.5YR4/6 CL 20 22.6 52.1 25.4 77.4 0.59

B 1 0-56 7.5YR2/2 L 21 56 56 4.9 53.9 11.3 65.1 0.81
2 56-  7.5YR4/6 CL 18 25.4 50.5 24.2 74.6 0.66

C 1 0-22 7.5YR3/2 L 22 22 22 29.7 43.5 26.9 70.3 0.74
2 22- 7.5YR4/6  CL 22 22.9 53.0 24.1 77.1 0.63

D 1 0-12 7.5YR/2 L 12 12 26 23.5 33.1 43.4 76.5 0.60
2 12-26 7.5YR3/2 L 16 30.3 4.7 25.0 69.7 0.75

3 26- 7.5YR4/6  CL 17 27.5 51.8 20.7 72.5 0.71

E 1 0-30 7.5YR3/3 L 19 30 30 28.3 43.9 27.8 71.7 0.75
2 30-  T.5YR4/6 CL 20 24.2 49.2 26.6 75.8 0.55

F 1 0-10 7.5YR3/3 L 5 10 58 18.5 28.0 53.5 81.5 0.56
2 10-33 7.5YR3/3 L 13 31.0 40.6 28.4 69.0 0.82

3 33-58 7.5YR3/3 L 17 28.2 41.0 30.9 71.8 0.76

4 58- 7.5YR4/4  CL 17 22.1 45.4 32.5 77.9 0.62

Mean 1 (7.5YR2/2 L 17 30 41 27.0 42.1 31.0 73.0 0.69
Max. -3/3) 22 56 58 34.9 53.9 53.5 81.5 0.81
Min. 5 10 22 18.5 28.0 11.3 65. 1 0.56
Mean 2 (7.5YR2/3 L-CL 18 - - 26.1 48.4 25.6 73.9 0.67
Max. -4/6) 22 - - 31.0 53.0 28.4 77.4 0.82
Min. 13 - - 22.6 40.6 24.1 69.0 0.55

EHBMARIL 16.4~28.6cmol OGH T, BED
BEX7+0 05 DFEHATH - 12,

THMEAKIE 41~2,520mg DT 1, 2, 3/EHE
DFHHEIZE % 607, 698, 702mg TH b, TEF
CEMNHBEXED 1,700mg(S)LITF T, Bic7 VEE
UTSO4EL, 5@ U7 3@I3 1, 2/EH A% 100mgL]
—F&%b { 1&7)‘? 7o

TP LIL 12~465mg DEEHT 1, 2, 3BEHO

WKWRZHEDH Sh 5 8mg(14) % EE » Tiric,
0.INIERRB SR IS 0.6~18.3mg DHHT, 1, 2
8B i3t —RicBIEE Sh 5 1~100mg(15) D Fi
BHNTH -7, 3SBRRIBAEMBUTORNRE N, -
7o
0.1NIEREE 512 0.5~2.9mg DHF T, 2B & b
—ARICHEIE & 3N B 0.5~125mg(15) DEEA T H

')'/’Co
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Rt~ oA i 23-142mg O T, 1, 2fE Ukbdho, REUCBHBEIZENEY B, Tk
HE—BRICRZENEAD SN 3 3mg(14) LI ETH HAK -FLREFLLREL T,

272 3BHEIE 3Smg L TOBENEMN - 720

Table 3.  Chemical properties of replanted and newly planted chestnut orchards(mgkg™")

Orchard Soil  Depth pH T-C  T-N Truog- CEC Exchangeable base Fe In Cu Exchange-
horizon (em) (KCL)  (gkg™) Py0s (cmolkg™) Ca0  Mg0 K0 able Mn
Replanted A 1 0-20 4.0 63 4.8 19 20.2 55 19 362 24.8 5.9 2.5 12.3
20-40 4.1 4 3.4 0 16.9 66 12 352 34.9 2.7 1.5 7.7
3 40-60 4.3 17 1.5 0 17.3 800 163 1457 18.4 1.7 2.9 11.7
B 1 0-20 4.2 53 4.1 7 17.4 41 13 186  29.8 2.9 2.0 6.8
2 20-40 4.3 45 3.4 2 16.4 71 18 221  28.6 2.4 1.6 7.4
3 40-60 4.5 24 1.9 0 17.8 80 27 295 29.8 0.6 0.9 5.7
C-1 1 0-20 4.4 77 5.7 20 28.6 491 104 427 38.4 2.5 1.6 8.9
2 20-40 4.7 58 4.0 0 23.6 1057 140 628 37.4 1.2 0.8 5.6
3 40-60 5.2 29 2.2 0 21.9 1325 230 869 38.5 0.6 0.5 2.4
c-2 1 0-20 4.5 71 5.3 6 22.3 519 125 271 26.2 5.8 1.0 14.2
2 20-40 4.8 43 3.2 0 17.7 551 172 286 26.1 2.1 0.7 5.7
3 40-60 5.3 18 1.7 0 16.7 770 331 362 33.4 1.0 0.7 2.3
D 1 0-20 4.2 51 4.0 2 20.3 69 31 471 21.5 3.6 1.0 7.5
2 20-40 4.2 39 3.2 0 20.7 84 29 423 27.7 0.7 0.7 5.9
3 40-60 5.2 22 1.9 0 19.8 712 138 548 32.3 0.6 0.8 2.9
E 1 0-20 4.5 50 3.9 1 21.0 613 164 337 27.7 3.0 1.5 6.0
2 20-40 4.5 38 3.1 0 19.6 540 132 221 32.5 1.7 1.0 4.2
3 40-60 4.7 28 2.3 0 20. 1 290 158 156 37.7 0.6 0.6 3.0
F 1 0-20 4.9 52 4.5 34 26.0 2462 465 703 17.4 18.3 2.9 8.2
2 20-40 5.0 46 3.9 11 24.4 2520 449 678 18.9 11.8 2.3 5.3
3 40-60 5.2 22 2.2 0 21.2 934 409 799  34.0 0.9 0.9 2.9
Mean 1 0-20 4.4 60 4.6 13 22.3 607 132 394 26.5 6.0 1.8 9.1
Max. 4.9 77 5.7 34 28.6 2462 465 703 38.4 18.3 2.9 14.2
Min. 4.0 50 3.9 1 17.4 4] 13 186 17.4 2.5 1.0 6.0
Mean 2 20-40 4.5 45 3.5 2 19.9 698 136 401 29.4 3.2 1.2 6.0
Max. 5.0 58 4.0 11 24.4 2520 449 678  37.4 11.8 2.3 7.7
Min. 4.1 38 3.1 0 16.4 66 12 221 18.9 0.7 0.7 4.2
Mean 3 40-60 4.9 23 2.0 0 19.3 702 208 641 32.0 0.9 1.0 4.4
Max. 5.3 29 2.3 0 21.9 1325 409 1457 38.5 1.7 2.9 11.7
Min. 4.3 17 1.5 0 16.7 80 27 156 18.4 0.6 0.5 2.3
Newly planted A 1 0-20 4.4 72 5.5 14 25.8 1340 174 533 58.4 12.8 1.6 11.5
2 20-40 4.6 52 3.6 0 19.0 757 120 281 27.4 1.6 0.7 4.4
3 40-60 4.8 42 3.1 0 19.5 826 251 221 31.5 0.6 0.4 2.6

B 1 0-20 4.4 73 5.1 17 27.6 609 138 347  33.3 4.4 0.9 12.
2 20-40 4.4 65 4.0 0 27.2 403 64 347 36.6 0.9 0.3 4.2
3 40-60 4.5 57 3.2 0 28.0 522 81 553  43.3 0.8 0.2 1.7
C 1 0-20 4.4 65 4.6 0 23.0 134 55 247 24.1 3.3 1.9 6.8
2 20-40 4.9 37 2.9 0 19.3 378 96 327 25.2 2.6 1.7 6.1
3 40-60 5.2 25 2.0 0 20.0 803 160 377  47.2 0.6 1.0 2.7
D 1 0-20 4.6 45 3.5 5 21.3 1050 189 1080 30.2 2.2 0.7 6.5
2 20-40 4.7 42 3.3 2 21.3 1837 259 949  36.3 0.5 0.5 3.5
3 40-60 4.9 24 2.2 0 19.8 1282 183 1155  40.1 0.5 0.5 2.3
E 1 0-20 5.3 38 3.3 0 17.2 2018 196 733 17.7 2.7 1.3 1.7
2 20-40 5.4 35 2.9 0 17.5 1973 108 749 23.2 1.8 1.1 1.4
3 40-60 5.5 20 2.0 0 20.5 2000 127 688 38.2 0.6 0.9 0.5
F 1 0-20 4.7 43 4.1 224 25.7 2245 435 794 14.1 35.0 4.9 13.7
2 20-40 4.8 37 3.4 79 22.9 2245 452 738 14.9 18.8 3.6 6.2
3 40-60 5.2 32 2.6 0 19.6 2738 395 1140  18.1 1.2 1.6 1.4
Mean 1 0-20 4.6 56 4.4 43 23.4 1233 198 622 29.6 10.1 1.9 8.8
Max. 5.3 73 5.5 224 27.6 2245 435 1080 58.4  35.0 4.9 13.7
Min. 4.4 38 3.3 0 17.2 134 55 247 14.1 2.2 0.7 1.7
Mean 2 20-40 4.8 45 3.4 14 21.2 1266 183 565  27.3 4.4 1.3 4.3
Max. 5.4 65 4.0 79 27.2 2245 452 949 36.6 18.8 3.6 6.2
Min. 4.4 35 2.9 0 17.5 378 64 281 14.9 0.5 0.3 1.4
Mean 3 40-60 5.0 33 2.5 0 21.2 1362 200 689  36.4 0.7 0.8 1.9
Max. 5.5 57 3.2 0 28.0 2738 395 1155 47.2 1.2 1.6 2.7
Min. 4.5 20 2.0 0 19.5 522 81 221 18.1 0.5 0.2 0.5
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3. HiEEoTIERLEHEORE
1) #HEHE

PHE O +IEYE M £ Tab.2 IR L, 1EBO
B X 3 10~56cm O #i P T¥4# 30cm TH » o,
O — LJ& (7.5YR4/4L, L OB, RE )0 HBMLER,
22~58cm O EE TEE 4lcm Th - 7o

T 1EEEEL Q) 2EBEIEL
B (CL)TH -1

FEEEI, 1/8H i 5~22mm O #EH TFH 17mm,
2@ H i 13~22mm T 18mm TH » 2o

—HAaTmAEASZE, 1EBOBBHEER
18.5~34.9% TY-4527.0%, #KAEEIL 28.0~53.9% T
SEH42.1%, SHEIZ 11.3~53.5% TFH31.0% T
Hoto 2/EHOEMEBIL 22.6~31.0% TFL
26.1%, HAEFRIL 40.6~53.0% T 48.4%, THHE
12 24.1~28.4% T 25.6% TH - 12, BRI,
2BH & bIRIIASETEAE ORA 7 Lo (13) Ok
NTH -1, 2MBEIZ 1EHICHE U TRARNP
PEL, [MHBHIEN - T,

WEEIZ1E, 2L H0T7RBTHD, BHO
X740 13)OHENTH - ko

YUEd o, BEEEIEMEG) oBEATS
D, KHERL1AFRERNT232(16) L &L, L
BYEHICKENBEEIBDONLAN T,

2) {bE

HHIE O{LEM % Tab3 1Z;R LT, 1EEH D pH
124.4~53, 2/BHI344~54, 3[BHIL 4.5~5.50D%
ETHABOFYMEIIE~ 46, 48, 50THH, T
BichICHE» TRPE E 2HMAS SN,
S EE 3) DN TS - 72,

1~-3BH  TcoODLREIZ20~-3g 0fHT, 1,
2, 3BHDEHIIEK 56, 45, 33gThyH, 2%
F1320~55g 0&HE T, 2, 3EEOFHIIE~
44, 34, 25T, KBTAONZ—BENLERLRS
+o#RERL T (15)

YR CBRIZ 1 AR (FIE:BER) TLERN
224, 2EEH T9mg &L HBETH - 12, TOMD
B2 0~1Tmg OHHTH b, ARBEEMG)UTT
H T

EEEREEIT 17.2~28.0cmol OFIF T, BKY
T oKtk (15) BN TH - 72

LKL 134~2,738mg OEET 1, 2, 3/E
B O34~ 1,233, 1,266, 1,362mgTH D, 6
B 4BrKBEEMG)UTTH 70

T+ 1E 55~435mg DEE T 1, 2, 3EHOD
FEH12%4 4 198, 183, 200mg TH b, 6ETSH
DUBEREME ) UTTH > 1o

ZHPE MR I 221~1,155mg OFEEHT 1, 2, 38
HOFE#I24 ~ 622, 565, 689mg & Bt RIELHEME
GYULDOBEMED > 12,

THARERK 1L 14.1~58.4mg DEEIF T, £F & bHIE
(1) TH-1o

0.1NIEREE B TEN 0.5~35.0mg DEIE T, 1, 2
J& B i3l EM (15)OFEANTH - 1, 3BHI
HBEMLL T OREME D - 7o

0.INIEEEE 1 88 0.2~4.9mg D F5FH T, LB IEE
(15) DFHHANTH » 2o

k< o4 Vi3 05~13.Tmg OFEE T, 1, 2/&
Bidlh—RIcRSENED 5h 3 3mg149) U E
Thote 3BEIZELEAE L 3IMgUTTH -7

DEMS, AELFHERIEDE) Y BIE
LSARRLTH Y, [EHAK-FLBTRLTY
7o

4. BHEE & FHHEE O HE

1) tHEMH
WA & OB £ T 5 &, R
O 1EHOE S Pz k8t U T#H 10cm & 75
>Thbh, BHEOES L 10cmE > T
%, Chigdt> ADRE LRI,
EECOVLTRFEEO 1BERPPE LD
®, 2BEE 17~18mm THHER L RAETH - 72,
AR TR EARRY 1B H OUEE, FridkE i
&% 244, 270%, 2JEHI13255, 261%THHK
ERFEHoIT, BEIRELALIERTES,
zofht e, i, KERIHAEHENE-TH
by, HROEVEEDohEhoT, THbL, W
BHebtBEo—RrmEkTs 53Ry, EEHEE
BREULZbORBHONT, KEUFEOLLAL
ZENIDNbh,
2) bt
pH i3 Oh, ¥R & b 1/BE TE ~ 4.0-49,
44~53 L KEREVLHOO, FHENLTHIIN
SEWAMARED SNl 2, 3BHICOVLTHI
JBH ERBOBEATH -7, 72120, FriBE Tl
H2EBOED pHA 1, 2BEELSATHD, H
R0 BEROEELBEbh IEIRLTY
B3I ENRIDMbhi, UL, Bl FEONd
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hoBEb 7Y OEEEEMOEENT, LEME
BRICEAE S M0, —F, 19657), 1969(2),
19894E (6) D 7 U BHIEERABTER Ic L hiT, 1
BEHOFEENE % 4.8, 45, 45ThHbh, EREE
BROZFFAET, H30ERERDLLI &S
hMibhiz,

R L BRIIUHEE D 184 1~34mg, FrHHE
i3 0~224mg THREMEIE ) LIT OB KIS T
Ho, YiE, FHEREL L, FEHETOERICEY
9B EMNIDhbh, 512, oS
Y FNREC, FABMOER®ROFEH, BHEEDE
WIZE > TRELS RN -7, 1965FEDME (7) & Tkl
B E % 5 &, pHREBER S IENIED
Shiiin, LA L, 1989 4EDIHA (6) Tid 0~444(
SE#9)mg TRICL BNV EHKEL, 4D
FHE B Ui, 405, FURY VEBOE
ALRBHERICL > TRESHEIN S 2 EHHER
Ihi,

ARG, 2BH2FHT 5 SUEBE N
669mg, FHEE IS 1,287Tmg & Th b B AR
GCUTTH 712 FIcSHEOSENE L K
(, 7VBRELTSOEL ED3ETIEL, 2/AM
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Influence of Seedling Size on Growth,Especially, Fruit Weight of Netted Melon
(C.melo L.var.reticulatus)

Masahito Suzuk!, Masaichi NAKAHARA and Nobuyuki ASANO

Summary

The objective of this study was to analyse the influence of the seedling size on the growth

especially fruit weight of netted melon cultivars, ‘Andes’, ‘Allus Mone - seikakei’ and the like.

The period of nursing seedlings was so short as to be in small pots. Especially, in small pots

having a diameter less than 7.5cm, the seedlings were extremely small.

In semi- forced cultivation, as the seedlings were small, the growth after planting fell. On the

contrary, the small seedlings were superior to large ones in retarded cultivation.

The early vegetative growth was so good, so as to have large fruit weight, but the equality of the

fruits did not changed.

These results suggest that the growth is closely related with the pot size. And it is possible to be

miniaturized with a few controls during early vegetative growth.
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Table 1. The influence of pot size on the seedling size

Cultivar ~ Seeding  Potsize  Seedling’ Stem lengthNo.of Hypocotyle Lamina” Lamina” Petiole®
date duration leaves diameter  length width length

(cm ¢ )  (days) (cm) (mm) (cm) (cm) (cm)
‘HN-21" 20 Jan. 10.5 36 11.3 4.5 5.0 8.7 10.2 5.6

9 30 7.6 3.2 38 0.6 7.5 3.9

7.5 24 39 2.6 24 39 44 1.5
‘Mone- 9 22 6.2 2.8 4.5 7.0 9.2 7.9
seikakei’ 2 Jul. 75 17 53 22 3.8 5.8 7.0 53

6 12 4.2 1.1 2.1 4.2 5.3 1.8
1) Seeding ~planting  2) The lergest leaf

AR
<«
Scm ¢ 32cells 6cm ¢ 32cells Tem ¢ 2lcells 8cm ¢ 12cells 10.5cm ¢ pot

Fig.1. Plant size of *Andes’, under semi- forcing cultivation of plugs and pots planting.

a: Stem length , b: No.of leaves, c: Petiole length, d: Lamina Langth, e : Lemina width,f: Hypocotyle diameter

Seeding date: 20 January, Sampling date: 25 February
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Table 2. The influence of the seedling method on the growth of'HN- 21" in semi- forcing cultivation

25

Planting  Seeding  Potsize  Flowering” Bearing  Ratio, Stem” No.of ’Stem”  Lamina’
date date date Flower Fruit length leaves length length
(cm ¢ ) (%) (%) (cm) (cm) (cm)
5 10.5 30.8 Mar. 75 60 145 23.1 157 15.2
11 Feb. 12 9 0.5 Apr. 80 55 148 23.4 170 15.9
19 7.5 4.5 Apr. 85 75 108 20.7 168 15.5
19 10.5 3.0 Apr. 85 65 134 21.6 167 14.6
23 Feb. 26 9 4.8 Apr. 95 70 134 21.7 171 15.7
2 7.5 7.8 Apr. 100 85 111 18.7 181 15.1

1) Hermaphrodite flower in 1st node of lateral branch on 10th node of main stem
2) The average data between 10th and 13th node

3) The stem and the leaf at flowering stage

4) The stem and the leaf in 25th node at picking stage

Table 3. The influence of seedling method on the growth of* Allus Mone - seikakei’ in retarded cultivation

Planting  Seeding  Potsize  Flowering” Bearing  Ratio, Stem” No.of *Stem”  Lamira®
date date date Flower Fruit length leaves length length
(cm ¢ ) (%) (%) (cm) (cm) (cm)
22 Jun. 9 0.6 Aug. 80 60 113 23.7 88 20.4
27 Jun. 1.5 2.8 Aug. 90 65 109 22.1 90 22.0
14 Jul.
9 7.2 Aug. 75 50 90 20.4 89 222
2 Jun. 7.5 7.0 Aug. 85 60 109 21.7 92 20.8
6 6.8 Aug. 100 95 121 21.6 94 21.2

1) Hermaphrodite flower in 1st node of lateral branch on 10th node of main stem

2) The average data between 10th and 13th node

3) The stem and the leaf at flowering stage

4) The stem and the leaf in 20th node at picking stage
2. HORNEEHBROEE

BRI ICH S HN - 21 OB O L E *
Table2 IZ/R L7co REMBEMOEEORE S IE
10.5cm Ay hH KT Iem Ry b EHRTET.Sem R
v b TIRPRME L, 1 10HBHIEH A 3~4 HiBN S
BEGHPEBENE » 120 OMMIZ2B 23 AERL D
2HNEEMTLOBEECEYSh, LHL, &

7.5cm R v b i3 9em B KX 10.5cm & D METEEEFRL &
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EEIRSU LOMEER LI,

WHEHZ BT 5 ERBEEFR OEE %L Table3 IR
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Table 4. The influence of the seedling duration on the fruit weight and quality in summer cultivation

Cultivar  Seedling” Fruit Shape” Net of Fruit’ Pericarp  Hardness of Suger
duration  weight index Density  Rising width pericarp  content
(days) (g) £ SD” (mm) (kg) (Brix%)
‘Temuzu- 21 1407+ 96 1.07 3.6 4.6 36.5 1.51 13.5
haru I > 26 1323+ 85 1.06 3.8 4.6 35.9 1.45 13.6
‘Mone- 21 1085 £ 89 1.09 3.6 4.8 31.1 1.45 14.1
shynzyukei’ 26 1097 £ 73 1.08 3.5 4.7 30.8 1.43 13.2
‘Kuresuto- 21 1039+ 92 1.06 3.7 4.8 30.9 1.40 13.9
shynzyukei’ 26 969 + 84 1.06 35 4.8 29.7 1.35 13.3

1) Seeding ~planting

2) Standard deviation

3) Vertical diameter /Horizontal diameter

4) Density :Close(5) — Rough(1), Rising:High(5) — Low(1)
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110 =
]
n . -
Z 100 - ?-.—l
H U Large
: E_ 9 b - seedings
:-; Small
c 8 | seedings
s
o . S
;) [Spring cultivation] [Summer cultivation] [Autumn cultivation)
4

b Feb.—>j— Mar. —pje—— APr.—pfe— May —>fa—— Jun.— e Jul. |
Planting date
Fig.2. The influence of planting date on fruit weight of large and small seedlings.
1) Without distinction of cultivars and growing methods
2) Large seeldings: Spring cultivation 10.5cm ¢ pots Summer and autumn cultivation 9cm ¢ pots
Small seedlings : respectively, 7.5cm ¢ and 6cm ¢ pots
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The influence of the cell size on the fruit weight and quality

Cultivar  Seedling Cell Fruit Shape” Net of Fruit” Pericarp  Hardness of Suger
date size weight index Density  Rising width pericarp  content
(No.of cells) (g) £ SD” (mm) (kg) (Brix%)
5,32 856 =94 0.94 4.2 4.6 329 1.24 16.6
‘Ririka’ 5 Jan. 7,21 896 £ 90 0.92 42 4.6 328 1.25 17.0
10.5pot 1016 £ 97 0.92 4.1 4.6 34.6 1.23 17.0
‘Naito- 11 Jul. 5,32 2026 £ 112 1.01 4.6 4.7 41.8 1.31 17.4
seikakei 9pot 1968 £ 113 1.02 4.6 4.7 41.3 1.24 17.1

1) Standard deviation

2) Vertical diameter /Horizontal diameter

3) Density :Close(5) — rough(1), Rising:High(5) — low(1)
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Influence of organic matter application and grafting on root- stock for
depressing bloom on development of cucumber diseases,powdery
mildew,downy mildew and corynespora leaf spot

Tuneo CHIBA and Yasunori TOMITA

Summary

The difference in the incidence of cucumber foliage diseases was studied by comparing the
manure method, based mainly on compound fertilizers, with the ones replaced with organic
materials,that is those based mainly on 4 tons of dried swine dung or cattle dung compost. In addition,
the difference in the incidence of the diseases was also studied by comparing grafting on the root -
stock for depressing bloom on the cucumber fruit culture and so on root culture.

The results of the studies showed that no differences were found in the incidence of cucumber
powdery mildew, downy mildew and corynespora leaf spot among the manure methods compared. On

the other hand, it was shown that the grafting on root- stock for depressing bloom on the cucumber

fruit culture encouraged the incidences of cucumber powdery mildew and corynespora leaf spot.
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Table 1. Influence of organic matter application difference and grafting on root- stock for depressing bloom on
cucumber fruit or own root on development of cucumber and its yield (late raising culture No.1 1991).
applied grafting on Downy mildew Powdery mildew Fruit/stock

organic root- stock (disease severity) (disease severity) (mean of 2 stock)
matter difference 90ct 24 Oct 90ct 24 Oct weight number

Dried swine own root 221 742 17.6 38.5 1.02kg 10.0

dung stock - 11.0 542 30.1 55.5 0.55 53
grafting (16.6) (64.2) (23.9) (47.0) 0.79) (7.7)

Cattle dung own root 19.2  76.2 15.1 26.0 0.74 7.5

compost stock - 16.3 70.1 269 560 0.54 5.0
grafting (17.8) (73.2) (21.0) (@41.0) (0.64) (6.3)

Compound own root 238 879 20.5 41.6 0.86 9.3

fertilizers stock - 176 764 320 65.2 0.77 7.3
grafting (20.7) (82.2) (26.3) (53.4) (0.82) (8.3)

1) in ( )data is (own root data + stock - grafting data) /2
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Influence of organic matter application difference and grafting on root- stock for depressing bloom on

cucumber fruit or own root on development of cucumber and its yield (late raising culture No.2 1991).

applied grafting on  Downy mildew  Powdery mildew Fruit/stock Growth of node
organic root-stock  (disease severity) (disease severity)  (mean of 4 stock) (mean of 4 stock)
matter difference 5 Sep. 25 Sep. 21 Aug. 5 Sep. weight number Sth 15th 25th
Dried swine own root 9.2 90.2 36.7 16.9 1.63kg 14.8 29.3cm 106.3cm 202.5cm
dung

Cattle dung own root 114 918 38.3 16.7 1.84 163 29.0 106.8 205.2
compost

Compound own root 11.2 911 40.0 18.3 1.87 16.6 30.2 107.6 205.9

fertilizers

1) in( )data is (own root data + stock~ grafting data) /2
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Table 3. Influence of organic matter application difference and grafting on root- stock for depressing bloom on
cucumber fruit or own root on development of cucumber and its yield (semi- forcing culture 1992).

applied grafting on Powdery mildew Fruit/stock Growth of node
organic root- stock (disease severity) (mean of 3 stock) (mean of 3 stock)
matter difference 12 May 26 May weight number Sth 15th  25th
Dried swine own root 12.7 755 3.01kg 32.1kg 24cm 112cm 215cm
dung stock - 20.3  80.6 3.06 33.8 23 102 192
grafting (16.5) (78.1) (3.04) (33.0) (24) (107) (204)
Cattle dung own root 149 762 3.11 339 26 120 221
compost stock~ 244 78.6 3.18 33.1 23 111 202
grafting (19.7) (77.4) (3.15) (33.5) (25) (116) (212)
Compound own root 104 777 3.36 353 25 115 215
fertilizers stock- 274 799 3.47 36.9 23 110 209
grafting (18.9) (78.8) (3.42) (36.1) (24) (113) (212)

1) in( )data is own root data + stock- grafting data/2

Table 4. Influence of organic matter application difference and grafting on root- stock for depressing bloom on
cucumber fruit or own root on development of cucumber and its yield (semi- forcing culture 1993).

applied grafting on Downy mildew  Powdery mildew Fruit/stock Growth of node
organic root-stock  (disease severity) (disease severity)  (mean of 3 stock)  (mean of 3 stock)
matter difference 8 Jun. 10 May. 8 Jun. weight number S5th  15th 25th
Dried swine own root 51.8b 31.3 52.9b 2.7kg 25 3icm 112cm 202cm
dung stock- 69.3a 324 71.1a 33 28 22 107 198
grafting (60.6) (31.3) (62.0) (3.0) @27 (24) (110) (200)
Cattle dung own root 52.2b 311 58.2b 23 24 32 119 206
compost stock - 71.7a 30.8 67.0a 28 26 23 110 200
grafting (56.0) (31.0) (62.6) (2.6) (25) (28) (114) (203)
Compound own root 48.9b 289 54.0b 24 24 31 118 205
fertilizers  stock- 72.9a 338 72.1a 31 29 23 109 201
grafting (60.9) (31.4) (63.1) 2.8) 27 27) (144) (203)

1) in( )data is (own root data + stock - grafting data) /2
2) Values followed by the same letter are not significantly different according to Duncan test (P=0.05)
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Table S. Influence of organic matter application difference and grafting on root- stock for depressing bloom on
cucumber fruit or own root on development of cucumber and its yield (late raising culture 1993).
applied graftingon Downy mildew  Powdery mildew Fruit/stock Growth of node
organic root-stock  (disease severity) (disease severity)  (disease severity) (mean of 3 stock)
matter difference 3 Oct. 16 Oct. 3 Oct. 17 Oct. Sth 15th 25th
Dried swine own root 446 74.4b 35.2a 15.1ab 33cm 94cm  152cm
dung stock - 413 62.2a 57.8b 29.0c 31 82 136
grafting (43.0) (68.3) (46.5) (22.1) (32) (88) (144)
Cattle dung own root 47.5 76.6b 33.8a 16.9b 34 94 151
compost stock - 406 61.7a 60.6b 27.6¢ 29 78 139
grafting (44.1) (69.2) 41.2) (22.3) (32) (86) (145)
Compound own root 494 76.0b 34.5a 11.4a 35 94 152
fertilizers  stock- 443 67.0a 56.3b 22.6bc 27 77 130
grafting (46.9) (71.5) (45.4) (17.0) (31) (86) (141)

1) in( )data is (own root data + stock- grafting data) /2

2) Values followed by the same letter are not significantly different according to Duncan test (P=0.05)
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Studies on Gladiolus Brown Spot in Bulbous Production II . Chemical Control
Yasunori ToMITA, Tsuneo CHIBA

Summary

Chemical control of gladiolus brown spot is examined in bulbous production. The results were as

follows:

1. The repression effect of fungal mycelia growing in Curvularia lunata containing PSA was
recognized by various fungicides, mancozeb wettable powder, polycarbamate WP, milneb WP
andpropineb WP.

2. The control effect of several fungicides on gladiolus brown spot in the inoculation test of the
seedling being used was highly recognized by triflumizole WP and propineb WP.

3. In the field, puropineb WP had the best control effect of four fungicides. Propineb WP was
multiplied by one thousand four hundred ppm without chemical damage.

4. The spreader which was added to the fungicide, had a stable control effect. Especially,
propineb WP containing aiya 20 (0.4m £ / £ ) or newrinou (0.4m £ / £ ) was the most stable.

5. Propineb WP, mancozeb WP, captan+benomyl WP, chlorothalonil WP and polyoxins AL WP
were hopeful fundicides for disease damage of gladiolus. These fungicides have the possibility of

chemical damage except propineb WP in high temperature.
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Table 1. The repression effect of fungal mycelia growing in Curvularia lunata on PSA containing to several fungicides
(1995)
Fungicide Dilution ratio Length of colony
(ppm) after 3days after 10days
Mancozeb WP 1,500 - -
Polycarbamate WP 1,500 - -
Milneb WP 1,167 - -
Propineb WP 1,400 - -
Propineb WP 700 - -
Captan+benomil WP 1,000°167 * +
Captan+oxine - copper WP 333+500 + *
Zineb WP 1,440 - +
Fluazinam WP 500 - +
Ziram+thiram WP 1,000600 + +
Captan WP 800 + +
Coppersulfate WP 400 + +
Dithianon copper oxychloride WP 1304250 + +
Dichlofluanid WP 500 + +
Oxine- copper WP 800 + +
Iprozion WP 1,000 +
Dithianon WP 700 + ++
Benomyl WP 500 + ++
Polyoxines AL WP 1,000 + +++
Diethofencarb+thiophanate - methyl WP 125525 ++ +++
Untreated control - ++ +++

a)+++:The same length as untreated control, ++:The diameter of colony is 30mm < , +:The diameter of colony is
10~30mm, * :The diameter of colony is < 10mm, — :Non grow
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Table 2. The control effect of several fungicides to guradiolus brown spot in pot test (1992)
Fungicide Dilution ratio Lesion of one Protective Chemical
(ppm) leaf (piece) value” injury
Triflumizole WP 300 2.0 98* -
Propineb WP 1,400 71 93 -
Dichlofluanid WP 1,000 13.6 86" -
Chlorothalonil WP 800 18.9 81* -
Captan+fosetyl WP 1,000+1,000 23.8 76" -
Milneb WP 1,167 33.3 66" -
Captan WP 800 34.4 65" -
Diethofencarb+ 125 63.0 36° -
thiophanate - methyl *525

Untreated control 100 - -

a) Protective value is calculated by lesion of one leaf.
lesion of one leaf in treated
Protective value = 100 - X 100
lesion of one leaf in untreated control
Values followed by the same letter are not significantly different according to Tukey test (p=0.05).
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Table 3. The contorol effect of several fungicides to guradiolus brown spot (1993)

Fungicide Dilution Percentage Percentage Diseased Protective ~ Chemical
ratio of diseased of diseased severity”  value” injury
(ppm) plant leaf
Propineb WP 1,400 60% 8.1% 8.0 92 -
Triflumizole WP 300 95 15.6 215 79 +
Triflumizole WP 300 90 15.0 23.0 77 +
Chlorothalonil WP 800 90 219 455 55 +
Dichlofluanid WP 1,000 100 30.0 72.0 28 +
Untreated control - 100 100 100 - -
a) 10A+5B+C A:Diseased leaf is 3 < in a plant
Diseased severity = X 100 B:Diseased leaf is 2 in a plant
10 X Plant of investigation C:Diseased leaf is 1 in a plant
D:Non diseased leaf
b) Protective value is calculated by diseased severity.
Diseased severity
Protective value = 100 - X 100

Untreated severity
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Table 4. The control effect of several fungicides to guradiolus brown spot (1994)

Fungicide Dilution Spreader Percentage Diseased Protective  Chemical
ratio of diseased severitya) valueb) injury
(ppm) leaf

Propineb WP 1,400 - 32.9% 36.0 64 -
Propineb WP 1,400 A 17.5 16.3 84 -
Propineb WP 1,400 C 25.1 18.8" 81 -
Propineb WP 1,400 B 24.7 22.2% 78 -
Propineb WP 700 C 24.6 22,5 78 -
Dichlofluanid WP 500 C 31.8 31.2* 69 +
Iprodione+guazatine 300 C 30.3 39.3% 61

( I )iminoctadine WP 50

Triflumizole EP 150 - 40.5 51.5" 49 +
Chlorothalonil WP 800 C 30.7 58.3" 42 +
Iprodione 500 C 54.9 62.3 38 -
Untreated control - - 100 100 -

a) Spreader A:aiya20, B:Tokuace, C:New rinou

b)
Diseased severity =

10A+5B+C

10 X Plant of investigation

A:Diseased leaf is 3 < in a plant

X 100 B:Diseased leaf is 2 in a plant

C:Diseased leaf is 1 in a plant
D:Non diseased leaf

Values followed by the same letter are not significantly different according to Tukey test (p=0.05).

c) Protective value is calculated by diseased severity.
Diseased severity

Protective value = 100 -
Untreated severity

X 100
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10 X Plant of investigation
A:The area of diseased leaf is 1~ 5% in a plant
B:The area of diseased leaf is 5~25% in a plant
C:The area of diseased leaf is 25~50% in a plant
D:The area of diseased leaf is 50% = in a plant
E:Non diseased leaf

Table 5. The control effect of several fungicides to guradiolus brown spot (1995)
Fungicide Dilution ratio Percentage of Diseased Protective ~ Chemical
(ppm) diseased leaf severity” value” injury
Propineb WP 1,400 17.3% 4.7 91 -
Mancozeb WP 1,400 2.1 63" 28 -
Captan+benomyl WP 1,000°167 46.0 12.0" 77 -
Chlorothalonil WP 400 48.0 15.0¢ 72 -
Polyoxins AL WP 200 60.0 16.3* 69 -
Triflumizole WP 300 73.3 20.0 62 -
Polycarbamate WP 1,500 96.0 26.5* 50 -
Milneb WP 1,167 100 26.5* 50 -
Ziram+thiram WP 1,000°600 100 33.5 37 -
Captan+oxine- copper WP 333+500 100 37.0' 31 -
Untreated control - 100 53.3 - -
a) 10A+5B+C
Diseased severity = X 100

Values followed by the same letter are not significantly different according to Tukey test (p=0.05).

b) Protective value is calculated by diseased severity.
Diseased severity

Protective value = 100 — X
Untreated severity
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