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BETTO/KEBICL A A FTOESLEET
WRIZTHRAZZREDOZE

.E./\

I # -1

AFIDORFEMEAEREERICEI VAR &
L {HonTEH (Darrow 5, 1934, L, 1936,
WENTI957), BIRBICHLFAL -HTHERCHSHEY
TYCRERILEhTWS., LaL, FHRB3CH
BOBRERTEFSMEETHOEL Ry FPEHLHRTS
L, BLUTPHRE0CHFEL 22ES®EFEHE CRIE
FEEAEOBICERNBERESMES T 5 EnBRES K
Twa (KFo, 1981, &, 1977, o, 1981, Ji
B .ol 1977). 4, ShiCERBEME (5~15C)
RBUCRFMEIMTERLEL O TWRERTYH, BF
BEEFTTRAEFMEEELZVEAMNBESALTVE
(RES, 1987). Tz Lz H % 7B
1BR%2), BEAATCRLZALSPORMER KB
LBEFESREBEBEL TBI L 2RET S,
ZOE) REFMUCRETAAMNERL LT, 2,

-~

XE - IT ERE- L %

KLY, EEEEPYRENZELONRD, Th TR
FHCRERGFLAEFMEEOMBEARERD 2 <,
BRI, KPR L ORGETIHIZIE AR SR T V2,
FICAHECIHPANERLE L THEROZERE I
hE, BHREHT COREBRICLLAFTORFESMLFE
WiZoWTHRET L.

I #RRUGE

1 #EHH

19876 A3l BICAF T LELDh DT v+ — (¥
B2~3HDK) *EE12m DBEBEYVZLEY + (B
TER700cc) (ZEEITL, MBROTORELA. &L
EOXERBLU7TH 2HHE CoERERLXLE
L, Tablel® BN L LA 48, BEIZ7HBE
IC3EDFHE L7

Table 1  The amount of nitrogen applied per pot
: **
Last time of Basal* Top-dressing Total
top-dressing  dressing 0 301y 22 Aug. 2 Aug 12 Aug 22 amount
mg mg mg mg mg mg
Jul. 22 80 60 140
Aug. 2 80 60 20 160
Aug. 12 80 60 20 20 140
Aug. 22 80 60 20 20 20 200

* : With quick acting compound fertilizer (N : 15, P,O5 : 15, K,0 : 10)
** . With liquid fertilizer (N - 5, P;05 : 6, K,0 © 4)

BRELBEHAE (BEBAZKTHI)

' ABE OB 63 FMEFAEFAZIIBVTIRELL,
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Table 1 IR L7 & 912, RFBERLERBHEY KiSMIBEIsAE: (8 22 H) & THE (9A7H)

TAXHILICLHERBABHCIBEROBNERIRES WE2ENESR, ENE & ELX71viHos
BREL, ENTOWMBESERAEOSRIANEZRE J—vr—%— BACGM1IIZEAHIEME, 757~
DEERLERL2EE L EEZLNLD (BED, FErEXR10KRICOWTHAE L. &b, REBLERT
1985) T &HSH, EWMOWMMBBEEE Y Wooly 5 o 2 BiEENEMABFICILRBRAETH - 2. &
(1960) D AEZ & » THHT L 725K, Table2 1I/RL BREREIENERLE L ICHERT L, HBLRE

72 & 3 ICBR I 15ppm 25 240ppm F TOH EOGWHRPE L. 4, 5 RT0% LY ) —
HOKERBEENEOLNL. 22T, UTOXHT VCEE LR, RFSLRELBELL. SLERE
HIERLERAEOEROMBERFAERE LS, WREEAE (0 b, 1 BNEH, 2 T4, 3
MFEX % 15ppm X, 70ppm X, 110ppm [X, 210ppm X MACRERB) #52, xRicLoFEMLEHLED
L7 B, RLECHEBERESREE R L ALEX L7

TOL5E EC 34 0.05mS/cm;, |HLEVIHMBEZERE

BiRLAMBE TOTIE EC 3 0. 1mS/cm Th o 72, TEFEMeisH=

3 feFHMEmNLE T/, 9A 8 BITHM 25cm, 5 4l 120em (a H7:
ZERIZ20T 5T, 10C, 12.5C, 15CO 4RO 06704k TEREX I0KEIIGIIEEL, MEBBLY

BAEYERELEMETCIT-7. AEMME8A28» INE*AELA. 4B, HRECHAELESEERD
59A7HEITHIEHME LT, AKEMz, 20 BRSO LkizllEL -

S (R E < EEE
EfE kK

Table 2 Effects of nitrogen application on soil EC and on nitrogen content in plants

Last time of Soil EC No3-N content in petiole

top-dressing Aug. 22 Sep. 7 Aug. 22 Sep. 7
mS/cm mS/cm mS/cm mS/cm

Jul. 22 0.057 0.055 14.7 17.6

Aug. 2 0.055 0.060 74.1 36.1

Aug. 12 0.065 0.077 114.0 174.0

Aug. 22 0.100 0.111 212.0 242.7

Petioles of the third leaves were used for analyzing NO3;-N content (per fresh weight).
On Sep. 7. plants chilled at 12.5°C were used for measuring NO3-N content.

Table 3  Effects of nitrogen application on growth just before chilling treatments

Levels of* Length of** Length of** Color of** Diameter
nitrogen leaf blade petiole leaves of crown
ppm cm cm mm

15 7.3 9.6 1.17 6.1

70 8.5 9.6 1.21 7.2

110 8.7 10.7 1.28 7.3

210 8.2 12.2 1.30 7.0

* ! Density levels of nitrogen were based on NO3;-N content in petioles on Aug. 22.
** 1 On Aug. 22, the second leaves were measured. Colors of leaves were measured with
greenmeter (GM1) made by Fuyjifilm Limited.
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oI B &ER

| ERABFRGEES JURTHOHOEFTRE

KROHEFMEHEOEF L BT 5 & (Table3), &%
BIROEIHAE CERTOMBEZEEN L VILERR,
EMRER( RN, BRIl L7 38, 259
43 70ppm X, 110ppm [X, 210ppm [X #% 15ppm [X &
HatRED o7 KIBLEHR S CHEL L2 EC
DVWTRBEEVEBE A% (Tavled), EHFEI
15ppm K TIAAIEEIZAD2D ST Tem BB TH - 7.
— %, 110ppm X, 210ppm ETOEERE I WTHI L
5T, 100CRREX L H~TI12.5C, I5CRERTHEL
LAEEASALNT. S LT, EHEREZERE
b oL TRBERENEGEVIIER 2 2HEA%E
TL, F7, BEEEUHBENELAII2hTHEL %
VY AEI b Y (A

2 BRERREFEFMECRETTIE

MEIREDSTEFMEICRITTEE S A5 L (Table 5,
Fig. 1), 70ppm [XTix 15C 3 THIRIZE B VEFSL

e ER L. 37, EMPOWMBESREENEDbD
T{&v 15ppm R T 10~12.5C TR OBV {EF 2 LiE
¥ERL, IBCTRLRIET LA SHHL, EFF
DIHBERERE R IBRE NS » - 72 110ppm X, 210ppm X T
3, STRENHEIBLKE L WOCULELOBETIR
FiRG CEFSMUERRET S 2Em LR L.
TabbENERRENEEMUCRITTERIZED
HTKEL, BRBESBVIESILEREMED DI
INEWBESLEL L. 272, BIEHIISWTLHY
BREERER L > TUHERENEBRA RV EL 572
(Fig. 2). %&b, 15ppm Kid 12.5C F TIILLHIR
EAaAmvI AR E @M %R LA, 15C Tl
HTENBRR, TOERIRKIOATH 72 F12,
70ppm X T2 10C LT D {fkig & e~<T 12.5, 15CHRHE
THIEFRTID, TOEIERISATH-/. —F
110ppm [X, 210ppm [X-Tix, 15, 70ppm XiZtt~TH
BRI 2 ~ 3AMBERNL, 2o EER T s0E
BENEEI—ENHEMERE 2L 7. %8, 15ppm
X8 &£ U 70ppm X 5 THIEOFEF LI KL 10C 8L
BL~NThswns, MAREERORMER OZETILE
Bi/hSholz, CRHIZSTRETRIOCABE T
R RPL T HIEF M LEROKEORS 22 D

Table 4  Effects of nitrogen content on growth during the chilling period

Levels of Last time of Chilling Length of Length of Color of Diameter
nitrogen top-dressing  temperature leaf blades petioles leaves of crown

ppm °C cm cm mm

15 Jul. 22 5 6.7 9.8 1.09 7.4

10 7.3 9.5 1.04 7.6

12.5 6.7 10.8 1.07 7.9

15 6.6 11.4 1.02 7.2

70 Aug. 2 5 8.0 9.7 1.12 7.7

10 7.6 11.1 1.12 8.1

12.5 6.4 10.4 1.01 9.0

15 7.3 12.0 1.03 8.3

110 Aug. 12 5 8.1 10.9 1.27 8.2

10 8.7 9.9 1.23 8.1

12.5 6.3 10.7 1.10 8.6

15 6.6 11.4 1.00 9.2

210 Aug. 22 5 8.4 10.6 1.20 8.0

10 8.6 12.5 1.25 8.2

12.5 7.1 12.1 1.10 8.6

15 6.7 12.2 1.11 8.7

On Sep. 7, the second leaves, which were emerging just before the chilling treatment, were investigated in

their unexpanded state.
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Table 5  Effects of nitrogen content on development of flower buds and flowering

Plant numbers by each flowering stage

Levels of Chilling Flowering
nitrogen temperature 0 1 2 3 period
ppm °C

15 5 8 2 Nov. 9
10 5 2 2 Oct. 29

12.5 2 5 Oct. 25

15 4 4 Nov. 23

70 5 6 4 Nov. 2
10 6 2 2 Nov. 6

12.5 3 4 3 Oct. 22

15 2 4 3 1 Oct. 27

110 5 6 4 Nov. 22
10 8 1 1 Nov. 8

12.5 7 1 2 Nov, 23

15 8 2 Nov. 16

210 5 7 2 1 Nov. 17
10 9 1 Nov. 21

12.5 9 1 Dec. 8

15 9 1 Nov. 23

On Sep. 7, 10 plants were observed for flower initiation.

Stage 0 @ vegetative apex, stage 1 : thickening apex, stage 2 ! broadened apex with first bract
primordia, stage 3 : sepal primordia visible in terminal flower

&—@® 15ppm

. 1.5}F B-—8 70ppm
% O—--0 110ppm
E O-----O 210ppm _n
&
o 1.0+
173
00
£
g
z
2 051
fx
.0

5 10 12.5 15
Temperature (C)
Fig. 1  Effects of nitrogen centent and temperatures

in flower initiation
a) Flowering stage index

_ 5 (Stage number X Number of plants)
- Total number of plants

Days from standard® (days)

Fig.

+20

=20

—40

& —@® 15ppm
®—-a 70ppm
- C—-—3d 110ppm
O----0 210ppm

5 10 12.5 15
Chilling temperature ('C)

Effects of nitrogen content and temperatures on
ealiness of flowering of terminal flower clusters
a) Earliness of flowering was shown by the
difference from the flowering period (Nov. 5} of
the control plants which were flowered without
chilling and by low level of nitrogen application.
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3 200 15ppm 70ppm 110ppm 210ppm
£ Dec.
B 150 g Nov.
o
= 100
=
2 50
2
=
5 10 125 15 5 10 125 15 5 10 125 15 5 10 125 15
Chilling temperature ('C)
Fig. 3 Effects of nitrogen content and temperatures in the plant on early yeild

b0, AEEBNKRORBREN D E D D EEZOND.
3 AEBOFENEERE L SHINEEOBE

LR B L UCERAR ORI ERIRE S RIS
CRIZTHEY Fig 3I2RLE. 11 AREBIUER
IRE 3 FFIRRE & & 15ppm X, 70ppm [X 4% 110ppm
X, 210ppm R EHNTHL M IZE P o/ 86142, 11
AR ITLEEEC A 20 5 ¥ 70ppm X A% 15ppm K &
RTHWEmER LA, 72, 15ppm X & 70ppm X
T 12.5CAEA 11 ANE, FANELLIIRLEL,
110ppm X & 210ppm X T2 11 AYNE, EANEE D
I 10CREPSMORERBRIZERTE D 5 7.
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Effects of Nitrogen Content on the Flower Bud Initiation Induced
by Chilling under Dark Condition in Strawberries

Shigeki FURUYA, Masataka YAMASHITA and Atsushi YAMASAK]

Summary

This study was carried out to clarify the role of nitrogen in the flower bud initiation in-
duced by chilling under dark condition, using strawberries (Fragaria X ananassa Duch cv.
‘Toyonoka') grown in pots.

Levels of nitrogen content in the plants were diversely designed by changing both the time
and the amount of nitrogen application. The above manuring treatments resulted in 4 levels of
nitrogen content, that is, 15ppm, 70ppm, 110ppm and 210pbm of NO3-N in the petiole of the
third leaf at the starting time of chilling. The NO3-N content in the petioles were used as the
index of nitrogen content. The chilling treatments were conducted at 5C, 10C, 12.5C and
15 for 16 days under dark condition in the refrigerator.

The plants of 15ppm and 70ppm levels differenciated flower buds most smoothly when
they were chilled at 12.5C or 15C. While, the plants of 110ppm and 210ppm levels dif-
ferenciated flower buds most rapidly when they were chilled at 5C, but their flower bud initia-
tion considerably delayed as compared with the initiation in the plants of 70ppm levels or of
lower levels than that which were chilled at 12.5C or 15C. These facts suggest that the
chilling sensitivity for flower bud initiation under dark condition considerably depends on the
nitrogen content in plants. In the flower bud initiation under the dark condition, it was consi-
dered that the plants of low level nitrogen are possible to initiate flower buds at relatively high
temperatures, namely, they possess high chilling sensitivity, and the plants of high level nit-
rogen request lower temperatures for flower bud initiation, that is, they have low chilling sen-
sitivity.

The delay of the flowering and a decrease in the early yield (yield in the year) in the
plants of high level nitrogen seem to be caused by deterioration of chilling sensitivity.
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