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Table 1. Investigation of yield reduction of pear at high altitude
areas of Taiwan in 1988

i & BIREERR) | & B W oE B 9 L%
Locatian Altitude(m) Cultivars | Percent of yield reduction
B &L B % 2,200 ® + BB ®mx90
Fu So Shan Farm Chojuro
i B %70
Shinkow
= K| %350
Kosti
o &2 mx35
£ K Shinseiki
Li Shan T o & ¥%20
Nijuseiki
te H 10
Ya |1
A = 5
Tai Pai
% Mo’ 5
La France
F B E 5
Spring Sun Farm 1,700 B + BB| mx95
Chojuro
5 Bl x%90
Shinkow
;O | wx70
Shinseiki
R KB B B 1,740 #OE £2| x40
Wu Lin Farm
AOB | x B OB B 1,800 oM | mxes
Wu Fong { Yuan Sun Farm Shinsetki
% A %70
Kikusui
E it|Z e 3 1,700 B O &2 e xa0
Wu Sir Wong Young Shinseiki
& 1+ BB| xx95
Chojuro
T 2| w70
N1 juseiki
B k 4 8 1,900 & B %95
University Farn Shinkow
g TIH KB E ) il 0
Taichung [ University Campu BDb Shinkow

i a . BARSESHREE R L
b.)\j:ﬂﬁﬁﬁ$§36(8h111ing Satisfied)
X % 195 BRFE K EE (Significant at 194 Tevel)
% E9BHE K HE (Significant at 5% level)
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Bud Break %
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fE19884F 4 H29H s HOE B AR B N — BN

Fig 1.The variation of bud break (Apr. 29, 1988)of
nchinseiki” pear in Wu Sir Area(E1. 1700m)
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2. it (R 1800 R ) BT HAC K KT ELSI7E 1988
R~ 19865 R M A TR E RS 2 R RILE

Fig 2.The comparison of percent of bud break of
nshinseiki®” and "Shinkow" after warm winter
(1988) » cold winter(1986) and artificial
chilling in Wu Sir area(E1.1800m)
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Mean Temperature (C’)
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H% % (1987 - 1988) 7 58 Vi9fk & R KB E L&
Fig 3.Five-day mean temperatures recorded at Wu

Lin Farm(ET. : 1740m) during a cold (1986—
1988)winter

— 272 —




BEWEASSAESNRRRE » KfRrh » 578 HAR S 1988 E 5 & A6
RS » TS KE o LK THABHE 1987 ~ 1988 EMEX » HufimE= o

M- RSB ARNERR 2% » HIFIEN » WIE 1 » KHBIEFIE » RGBT
R B WETREMER » HHER » A MALEL  EFENFREE
JERES  ABHBLMEE » HF—NWEE « N AERENTIEIANLEE
g ” s E (1981 ) B HT I AR EE B KRBT S BHEEH - FH
BRI X BRIERD » BEHE4L ~6584.3°C FAE » BN BRFERTE 0 1987
~1988 A FAKKEREE » EARZHEKE

BAER AARRENS - MBS HaEEERIEE £ E  TEATKSRE
HoB:f7E3L ( La France ) ~ M3~ KB~ IBAUEZE 1987 ~ 1988E X | + E & IR
HEZE T 2B EEL > HERAKE » AERE AT RENEEEX
B (hEERER IR AL B o

AR AR B S TG E A ARMEP » R 1988 £2 12 HIRHFE
AERHES s LEBE LSS HE” e ROBEGAATEBE » B 2n s
ks HEEEE R eeikE RS o A0 AR 2 WE » ¥ IESEZRTHI MR R B
Bl o 5% (1980) WAMKHMBHE KL » AEERMHEE » FHEHTHKE o

BTHIFSBREEE RN EENEARE  SEIFLETAREEERERER
$ EMEEHEBES . RCAFD . BREE s RIUEBEE - L TRERBWS
A ATKEREBE s REATSBERE (S 781979 ) LU ERZF
B (R 1986 ) » (EHERUEREEL  BESE—SRBTR o

— 273 —



10.

12.

13.

14.

15,

CRIER S BE 0 1981 5 FHCARFEEFTRELHE - BEEE > 170) . 43

—46
fRIEAE » 1980 » AEEHEDGHEIS AR EEES 2% - BRRKEE 5138
—41 -

CETFAS s 1981 » BEILALE SRR R ERMEGZHT c BRXEZE 6 1 50—60

SR ~ RIER: ~ BES > 1979 » AEFHEAERFEREBIMNAEERR -

BARE 4 :28—-2%-¢

Bennett, J. P. 1950. Temperature and bud rest period. California Agr. 4: 11, 13,15, 16.

Black, M. W. 1952, The problem of prolonged rest in deciduous fruit trees. p. 1122-1131.
In: Proc. 13th Intern. Hort. Congr., Vol. 2, London.

Brown, D. S., W. H. Griggs, and B. T. Iwakiri. 1967. Effect of winter chilling on ‘Bartlett’ Pear
and ‘Jonathan” apple trees. Calif. Agri. 21: 10—14.

Campbell, R. K. and A. L. Sugano. 1975.. Phenology of bud burst in Douglas fir related to pro-
venance, photoperiod, chilling, and flushing temperature. Bot. Gaz. 136: 290—-298.

Chandler, W. J., M. H. Kimal, G. L. Philip, W. P. Tufts, and G. P. Weldon. 1937. Chilling require-
ments for opening of buds on deciduous orchard trees and some other plants in california. Bull.
Cal. Agric. Exp. 8tn. 611.

Coville, F. V. 1921. The influence of cold in stimulating the growth of plants. J. Agr. Res. 20:
151-160.

Doorenbos,J. 1953. Review of the literature on dormancy in buds of woody plants. Mededelingen
van de Landbouwhogeschool te Wageningen/Nederland 53(1): 1-24. ‘

Erez, A., S. Lavee, and R. M. Samish, 1971. Improved methods for breaking rest in the peach and
other deciduous fruit species. J. Amer. Soc. Hort. Sc¢i. 96: 519522,

Erez, A., G. A. Couvillen, and C. Il. Hendershott. 1979. Quantitative chilling enhancement and
negation in peach buds by high temperatures in a daily cycle. J. Amer. Soc. Hort. Sci. 104: 536—
540.

Fuchigami, L. H., C. J. Weiser, K. Kobayashi, R. Timmis, and L. V. Gusta. 1982. A degree growth
stage (°GS) model and cold acclimation in temperate woody plant. pp.93—116. In P. Lietal
{ed) Plant cold hardiness and freezing stress. Academic Press. New York.

Gurdian, R. J. and R. H. Biggs. 1964. Effect of low temperature on terminating bud dormancy
of ‘Okinawa’, ‘Flordawon’, ‘Flordahome’, and ‘Nemaguard’ peaches. Pro. Fla. State Hort. Soc.
77:370-379.

Nee, Cheng-Chu, 1986. Overcoming Bud Dormancy with Hydrogen Cyanamide, Timing and
Mechanism. Ph.D. thesis. Oregon State University, Corvallis, OR. U.5.A.

— 274 —




17.

18.

19

20.
21.

22.

23.

24.

25.

26.
27.

28.

29,

30.

Nee, Cheng-Chu, 1988, The effect of rootstock on the chilling requirement of ‘Njjuseiki’ pear
(Pyrus pyrifolia). The symposium of third international workshop on temperate zone fruits in
the tropics and subtropics. Chingmai, Thailand, Dec. 12—16, 1988. being published in Acta
Horticulture.

Hill, A. G. G. and G. K. G. Campbell. 1949. Prolonged dormancy of deciduous fruit-trees. Empire
J. Expt. Agr. 17: 259264, |
Nienstaedt, H. 1966. Dormancy and dormancy releases in white spruce. For. Sci. 12: 374—-384.
Nienstaedt, H. 1967, Chilling requirements in seven M species. Silvae Genet. 16: 65-068.
Nooden, L. D. and J. A. Weber. 1978. Environmental and hormonal control of dormancy in
terminal buds of plants. pp. 222—261. In: M.E. Clutter (ed.). Dormancy and development arrest.
Academic Press, Inc. New York.

Perry, T. 0. 1971. Dormancy of trees in winter. Science 170: 29-36.

Samish, R. M. 1954. Dormancy in woody plants. Ann. Rev. Plant Physiol. 5: 183 —204.

Saure, M. C. 1985. Dormancy release in deciduous fruit trees. Horticultural Review 7: 239—
308.

Sarvas, R.  1972. Investigations on the annual cycle of development of forest trees. [ Active
period. Comm. Inst. Forest Fenn. 76: 1—-102.

Skinner, E. J. 1964. Delayed foliation. Decid. Fruit Grower 14: 195—197.

Timmis, K. A., L. H. Fuchigami, and R. Timmis. 1981. Measuring dormancy: the rise and fall
of square waves. Hort Science 16: 200--202. |
Wareing, P. F.  1969. The control of bud dormancy in seed plants. Symposia of the Society for
Experimental Biology. No. 23. Academic Press, Irc. New York. pp. 241 —-262.

Weinberger, J. H. 1950, Prolonged dormancy of peaches. Proc. Amer. Soc. Hort. Sci. 56: 129—
133.

Westwood, M. N. 1978, Temperate zone pomology. W.H. Freeman and Company. San Francisco.

: —- 275 —



THE EFFECT OF WINTER CHILLING ON JAPANESE PEAR
{Pyrus pyrifolia Rehd) PRODUCTION IN TAIWAN

Cheng-Chu Nee

Department of Horticutture, National Chung Hsin University
Taichung, Taiwan, Republic of China

ABSTRACT

The purpose of this study was to investigate the effect of varieation in winter temperature on the
yield of Japanese pears grown in the high altitude regions of Taiwan.

The winter of 1987 — 1988 was unusually warmer than average. The resulting deficiency in chilling
caused bud break delay, flower bud abortion and poor fruit set. The yield of ““Chojuro” was 5% and
“shinseiki” 40% of normal yield. There was no significant yield reduction in those cultivars with low
chilling requirements.

An experiment with artificially chilled buds confirmed that low vields resulted from a lack of
winter chilling. Inadequately chilled “Shinkow™ pear buds were removed from trees and stored for 14
days at 3.5°C. These buds when grafted on “Heng-shan” pear trees produced normal yields.

It is proposed that the yield of Japanese pears can be predicted from a chilling index based on

temperatures during the crops dormant period.
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