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Appendix 1. Air temperature at experimental orchard from November in 1993 to February in 1994.

35 —_—
I Mean temp.
I Max. temp
30[ —— Min. temp
\ A ,’k 1
._ NANA " - _{‘, [ .
?b; ,\1' | 1] e n (4 i | {
g II ! | II"‘ | l\lj":.'kf\ r’; .' ?If!ll-}\' H’N /| (f
g 20 "‘J“L"" fﬂ,"& I -\ll I YR \ '-,‘, N“IF
§ I ;l LA ¥ a“'fl'l\. N (I
1 (L \ Jia | )1 |+
& 15L\‘ A ! fﬁ / N W/ a b\vﬁn -’“""" Il !
= i P ALRY WAWA u’ | \
s 0 | 1 \.a‘ Vo le,\ b W h, PJ| |
10 - LIEI s/ (¥ \,'il |
: v ' \'fl \
|
5[ ‘

ol vrerreror : : : :
1995/11/1 1115 1330 1215 12/30 1996/1/14 1r29 213
Date

fifeg— ~ SEEEHAT 1993 & 11 F]Z 1994 & 2 f| E?J;[/éﬁdﬁqg‘.[ °
Appendix 2. Air temperature at experimental orchard from November in 1993 to February in 1994.




66 ol 1 B PR AT — ]

T
AR B (RIS PR LRl R R g
EE&J’ J)ﬁ[g;‘“’\ Jr"JJ % [/i‘ﬂ]—: ) ##ﬂ‘%{"]"}_’

ZZ 3R

1. RH= ﬁﬂ‘ [ o 7[‘?‘55 [EI e 1979 T‘Eﬁﬁ[iiﬁ“}%iﬂﬁ“iﬁ%‘&?ﬁ&@%% F[}ﬁﬁi
15(1):29~ 39 °

2. B 1991 BV P IERE B R S BITER IS I PR B ([
%fﬁrduf?ﬁ4 T” °

3. Asano, S. and T. Okuno. 1990. Period of breaking the rest and the quantity of chilling
requirement of Kosui and Hosui Japanese pear. Bull. Saitama Hort. Exp. Sta. No. 17:41-46.

4. Bannister, P. 1980. The nonstructural carbohydrate contents of ericaceous shrubs from
Scotland and Austria. Acta Oecologia/Oecol. Plant. 1(15):275-292.

5. Chong, C. 1971. Study of the seasonal and daily distribution of sorbitol and related
carbohydrates within apple seedlings by analysis of selected tissues and organs. Can. J. Plant
Sci. 51:519-525.

6. Couvillon, G. A. 1995. Temperature and stress effects on rest in fruit trees: A review. Acta
Hortic. 395: 11-19.

7. Dowier, W. M. and F. D. King. 1966. Seasonal changes in starch and soluble sugar content of
dormant peach tissues. Pro. Amer. Soc. Hort. Sci. 89:80-84.

8. Erez, A., A. Couvillon and C.H. Hendershott. 1979. Quantitative chilling enhancement and
negation in peach buds by high temperatures in daily cycle. J. Amer. Soc. Hort. Sci.
104(4):536-540.

9. Gaudillere, J. P., A. Moing and F. Carbonne. 1992. Vigour and non-structural carbohydrates
in young prune trees. Scientia Hortic. 51:197-211.

10. Hagidmitriou, M. and T. R. Roper. 1994. Seasonal changes in nonstructural carbohydrates in
cranberry. J. Amer. Soc. Hort. Sci. 119(5):1029-1033.

11. Hansen, P. and J. Grauslund. 1973. "*C-studies on apple trees: VII. The seasonal variation
and nature of reserves. Physiol. Plant. 28:24-32,

12. Hubbard, N. L., D. M. Pharr and S. C. Huber. 1990. Role of sucrose phosphate synthase in
sucrose biosynthesis in ripening bananas and its relationship to the respiratory climacteric.
Plant Physiol. 94:201-208.

13. Johnston, W. J., H. A. Yusuf, C. F. Konzak and J. D. Maguire. 1986. Tetrazolium chloride
test for spring wheat seedling vigor at low temperature. Crop Sci. 26:167-169.

14. Jones, M. G. K., W. H. Outlaw. Jr. and O. H. Lowry. 1977. Enzymic assay of 107 to 10"
moles of sucrose in plant tissues. Plant Physiol. 60:379-383.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

PY& =Rl (=5 WU S  Ae L T 67

Kandiah, S. 1979. Turnover of carbohydrates in relation to growth in apple trees: 1. Seasonal
variation of growth and carbohydrate partitioning reserves. Ann. Bot. 44:175-183.

Keller, J. D. and W. H. Loescher. 1989. Nonstructural carbohydrate partitioning in perennial
parts of sweet cherry. J. Amer. Soc. Hort. Sci. 114(6):969-975.

Lasheen, A. M. and C. E. Chaplin. 1977. Seasonal sugar concentration in two peach cultivars
differing in cold hardiness. J. Amer. Soc. Hort. Sci. 102:171-174.

Layne, R. E. C. and G. M. Ward. 1978. Rootstock and seasonal influences on carbohydrate
levels and cold hardiness of 'Redhaven' peach. J. Amer. Soc. Hort. Sci. 103:408-413.

Lin, H. S. and C. H. Lin. 1992. Enhancement of budbreak of container-grown ‘Shinseiki' pear
in Taiwan's lowlands by split application of cyanamide. Gartenbauwissenschaft,
57(5).S.235-237.

Munneek, A. E. 1933. Carbohydrate storage in apple trees. Proc. Amer. Soc. Hort. Sci.
30:319-321.

Rakngan, J., H. Gemma and S. Iwahori. 1996. Phenology and carbohydrate metabolism of
Japanese pear trees grown under continuously high temperature. J. Japan. Soc. Hort. Sci.
65(1):55-65.

Rinne, P., H. Tuominen and O. Junttila. 1994. Seasonal changes in bud dormancy in relation
to bud morphology, water and starch content, and abscisic acid concentration in adult trees of
Betula pubescens. Tree physiol. 14(6):549-561.

Roper, T. R., J. D. Keller, W. H. Loescher and C. R. Rom. 1988. Photosynthesis and
carbohydrate partitioning in sweet cherry: fruiting effects. Physiol. Plant. 72:42-47.

Rufty, T. W. Jr. and S. C. Huber. 1983. Chang in starch formation and activities of sucrose
phosphate synthase and cytoplasmic fructose-1,6-diphosphatase in response to source-sink
alterations. Plant Physiol. 72:474-480.

Tukey, H. B. 1942. Time interval between full bloom and fruit maturity for several varieties
of apples, pears, peaches and cherries. Pro. Amer. Soc. Hort. Sci. 40:133-140.

Windler, A. J. and W. O. Williams. 1945. Starch and sugars of Vitis vinifera. Plant Physiol.
20:412-432.



68 Bl e LY O PR YT -

Using Biochemical and Histochemical Method to
Predict the Budbreak Date of Hengshan Pear’

Hsin-Shan Lin, Jia-Hsing Lin and Lin-Ren Chang’

ABSTRACT

Grafting a chilled floral bud from a high chilling cultivar onto the water shoot of
low chilling cultivar grown in the lowlands is a distinguish culture for pear production
in central Taiwan's lowland, and it is a profitably big industry. Usually, the optimum
period for the grafting pratices is in January. However, due to the market demand and
the high price of earlier fruits, some growers try to graft as earlier as possible. Most of
these earlier grafting practices had bad results because that the stock of Hengshan
(Pyrus serotina Rehd.) trees did not resume growth thoroughly. In order to solve the
problem, this experiment was conducted to create a feasible index of budbreaking one
month before. Eight Hengshan pear trees of five-year old grown at Taichung DAIS were
sampled through three consecutive years from December in 1993 to March in 1996. The
specific gravity, starch content, and dehydrogenase activity of current year shoot were
analyzed, and the histochemical observation using iodine/potassium iodide stain was
conducted. The results revealed that a peak of specific gravity and starch content were
detected around one month before budbreak, and then decreased. From the stain of
iodine/potassium iodide, a positive relationship was found between starch content and
brown color. The similar trends and the timing of these three parameters indicated that
feasibile indices can be used to predict the budbreak date. The approach based on the
date of appearance of the highest specific gravity and the deepest brown of branch
section. In addition, the higher activity of dehydrogenase was detected just one week

before budbreak. Which provided a side evidence of budbreaking.

Key words: pear, starch, iodine/potassium iodide, stain, dehydrogenase, specific
gravity, predict, budbreak.

" Contribution No. 0411 from Taichung DAIS.
2 Pomologist, Associate pomologist and Assistant pomologist of Taichung DAIS.



