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Study on Carbohydrates Contents in the Terminal Shoots
during Bud Dormancy of Three Peach (Prunus persica (L.) Batsch) Cultivars

Wud dasanysal’ uag g3iud ginswug’

Wasan Pongsomboon and Suranant Subhadrabandhu

ABSTRACT

Irregular flowering in many peach cultivars is caused by insufficient cold period needed
for breaking the dormancy of flower buds. This phenomenon is probably resulted from insufficient
reserved food content in the shoot. The study on reserved carbohydrates contents in the terminal
shoot during the dormant stage of three peach cultivars grown at the Royal Ang Khang Station,
Amphur Fang, Chiang Mai Province was conducted. Three peach cultivars of varied chilling
requirements namely Flordabelle, Ang Khang White and Ventura were studied by sampling the
terminal shoots fortnightly from the beginning of bud dormancy until bud break. The terminal
shoot of 5 cm long that bear these excised buds was analysed for reducing sugars (RS) and total
non-structural carbohydrates (TNC) contents. The results show that the TNC content in the
shoots was high at the first period after the onset of dormancy and sharply decreased thereafter.
Similar pattern of changing in that dormant period was seen in the reducing sugar contents.
Thereafter the reducing sugar and TNC contents were gradually increased until flowering.
However, no relationship was found between the average contents of reducing sugars and TNC
in the terminal shoot and the dormancy period of flower buds in these three peach cultivars.
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Table 1 RS and TNC contents in the shoots at different dormant stages of Flordabelle.

Dates when Time elapsed before RS content TNC content
samples are taken flower buds opened (mg. glucose eq./g. dry wt.) (mg. glucose eq./g. dry wt.)
(weeks)

3 Sept. 1983 10 5.27d-2-/ 37.58bc
17 Sept. 1983 8 9.95b 51.37a
30 Sept. 1983 6 6.88¢ 45.84ab
14 Oct. 1983 4 7.42c 46.27ab
28 Oct. 1983 2 11.79a 51.80a
12 Nov. 1983% - 3.52¢ 31.37¢

Average 7.47 44.04

1) Time when flower buds opened.
2] Means within the same parameter followed by similar letter are not significantly different at the 95% level by Duncan’s
Multiple Range Test

Table 2 RS and TNC contents in the shoots at different dormant stages of Ang Khang White.

Dates when Time elapsed before RS content TNC content
samples are taken flower buds opened  (mg. glucose eq./g. dry wt.) (mg. glucose eq./g. dry wt.)
(weeks)
30 Sept. 1983 12 10.79bg/ 59.89a
14 Oct. 1983 10 31.87a 659.89a
28 Oct. 1983 8 8.19b 25.41b
12 Nov. 1983 6 9.87b 31.37b
26 Nov. 1983 4 11.25b 47.97a
11 Dec. 1983 2 31.26a 58.61a
25 Dec. 1983y - 8.73b 47.556a
Average 15.99 47.34

1/ Time when flower buds opened.
2/ Means within the same parameter followed by similar letter are not significantly different at the 95% level by Duncan’s
Multiple Range Test
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Table 3 RS and TNC contents in the shoots at different dormant stages of Ventura.

Dates when Time elapsed before RS content TNC content
samples are taken flower buds opened (mg. glucose eq./g. dry wt.) (mg. glucose eq./g. dry wt.)
(weeks)

14 Oct. 1983 16 9.57e3/ 42.44c
28 Oct. 1983 14 29.64a 54.35bc
12 Nov. 1983 12 10.33e 39.88¢
26 Nov. 1983 10 20.47bc 43.29¢
11 Dec. 1983 8 22.59b 48.33¢
25 Dec. 1983 8 15.16d 68.83ab

9 Jan. 1984 4 19.61c 73.09a
23 Jan. 1984 2 27.96a 79.05a

5 Feb. 19841/ - 18.88d 65.42ab

Average 18.91 57.19

1/ Time when flower buds opened.
2/ Means within the same parameter followed by similar letter are not significantly different at the 95% level by Duncan’s
Multiple Range Test

Table 4 Dormancy period and carbohydrate accumulation in shoots of different peach

cultivars.
Dormancy RS content TNC content
Cultivar period (mg. glucose eq./g. dry wt.) (ng. glucose eq./g. dry wt.)
(days)
Flordabelle 70 7.420Y 44.04y
Ang Khang White 84 15.99a 47.24xy
Ventura 112 18.91a 57.18x

1/ Means within the same parameter followed by similar letter are not significantly different at the 95% level by Duncan’s
Multiple Range Test
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Figure 1. Levels of RS in shoots at different dormant stages of three peach cultivars
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Figure 2. Levels of TNC in shoots at different dormant stages of three peach cultivars.



éd a ayd o o
2. invaIMand (Ine.) Un 21 aiiun 1 7

Wndniu YSwmwes RS ezanatediasiaga
(mwﬁ 1)

WonFoufvumimaniinu RS vears
#a 3 WihaeAszEEMINNH WuDTANIANMA
fTummaﬁﬁs #u .05 TauReWug Ventura &
Aundu RS qazm o 'humnmwmwuﬁ Ang
Khang White meamwuﬁnmmau RS #14
mn‘wmj Flordabelle (msww 4)

2. Y3mna TNC Tunalusy
YBIMINNAIVBININBN

2.1 ﬂsuma TNC ‘lunwawawm
Flordabelle (minw 1) Tuszezag 9 VoINS
WNFIY0991A 0N TN NLANAIIFUNI A BATR
38R .05 FeAUYRI TNC sﬁnqqﬁului:ﬂzusﬂ
YpINIWNAT fie 919 8 Flavineuraiuanm
nazanszavatetesIa lunaident smi
ﬂwﬁu%uuamﬁuqaqmﬁﬁu 51.80 Naaniu
nglagauyadaetiminmda 1 n§ulurae 2 dland
ROULANAIABN LALIIDAIADNRLIINNITHAE)
5w TNC ﬁﬂﬁﬂ%ﬁjﬂ 31.37 Nadniunglaa
auyadaorminudie 1 nfu
22 U3 TNC ‘lunwmnawuﬁ

Ang Khang White (msnw 2) luszozain 9
VOIMINNAIVBIMABNNANVUANMIAUNIITDA
fiszAu .05 szduvea TNC qqﬁqmzuzuiﬂﬂlm
A15HNAIv0IMIABN fD ¥24 10 waz 12 dan
AounmuAnmAen Faify 59.89 Haaniy

2A4

nglaaauyadaoivminuie 1 ¥ Iminszdy
< =] a a o
TNC aau1nuazsIaigIsund 25.41 Jaansu
naTﬂﬁauuaﬂmaumumma 1 NSU 1ALITADY 9
ise ﬂuqqmuu1n1uﬂsoa 2 Flarvineunian
4
UANAIADN LAZAAAINBAIABANUIINNITNA
dudn
2.3 ﬂﬁmm TNC °lunwmnawuﬁ
Ventura (mswn 3) luszozama q veamsnnm

ad
‘l.li)i(‘l“lﬂﬂﬂllﬂ’)11.llmﬂﬂ1»1ﬂu’ﬂ1Jﬁﬂﬂ‘ﬂiwﬂ‘u .05

szivves TNC galuszuziuanvyeamsindlves
amon Ao 919 14 Saireunawanm 1miy
seau TNC azasaaunnuaziiiauds 30.88 Haaniy
ﬂqTﬂaﬁuy‘aﬁdaﬁmﬂ’ﬂuﬁa 1 nSU HazIzAey
Lﬁnqaﬁ'ﬁuwﬁa‘ﬁn 2 dlavineunawanainen
F3zAUVRINSGIgaIiY 79.05 Naaniunglaa
ﬁuuuaffdaﬁmﬁﬂuﬁ'a 1 n$u vazdSumues TNC
Tufarzanaaiiomasniuanmsndd

Lﬁmﬂ?ﬂmﬁﬂudwmévﬂ?mm TNC u
Favoaftons 3 wuwaaﬂi YLNIIWNA wum
Y TNC °lunwamawuﬁ Ventura nmmaﬂ
57.19 uaaﬂmngiﬂaﬁuyawaumumma 1 N5y
FeluansannAunas TNC mmﬁ'aﬁ'aﬁu{
Ang Khang White ummnmamﬂmmaﬂ TNC
ypanaRewug Flordabelle FaiSma TNC
1ummzm 44.04 uaamuﬂaiﬂﬂannaaﬁaumuﬂ
U 1 n5u mummaﬂﬂimm TNC mmﬂwm
wewuq Flordabelle az Ang Khang White i
UANAIIAUNIIADA (msNﬁ' 1)

Aunas RS wag TNC lufswestonasn
seezinAldANuuanaeny waz ldwudiinny

PRUD AUFIIIZHZIINVOINIITWNAIVDINIADN

a 1 9 1 o A
FIUAITIW (2527) 510U NOLUAATHUTUANY
nnsolumsazanensnin RS, TNC uanaariu
Tudwieery 1Y Tu5mm RS uaz TNC uanehariu

Tundaziug sazdwansmasulundazdianmves

Do Qe

mavanvesRsie wennnideliwunmdmiug
voalSin TNC vosduieugan q fusunm
paNABNYDIN OWUTAN 9 1au aghalsAmu Anw
uanAaves RS iaz TNC ‘lunwawawuﬁmq |
orflunnuuandivesnuauyseivesduiug
e 9 semdinsndauazazaumilulonsa
uandafy demsnaanflnlsasaluseud
witeq dudusuRuAnanuavealy szoznan
wazdsz@ninmveslunnsaggnisiesydvle
(Priestley, 1962) a2t



d o < o o
8 2. n¥aImaas ng,) N 21 iR 1

a d
9170

ms3nned RS wag TNC Tuisluszos
M3 9 veamaindveamasniudanmduge
nMsWnAIveImIAenienuy Flordabelle, Ang
Khang White wag Ventura (Figs. 1 and 2)
Using deszdy RS uaz TNC wesdafiera
aiufdgmsndvuiasvesmiTulamsais
aosgtihu iU luiesindrody Tagluszozusn
‘IJENmiWﬂG]’J 51w RS uaz TNC 1uﬂmmquu
wazgaamannnluszoznmaemn  naamniu
szauves RS uag TNC ﬂ:mquutgaa 9 ull
szavgannlugie 2 dmvdnounisuanaiaen
tazilofanMAimAsnRUNNMIRAFNED s2aU
183 RS nay TNC ‘luﬁlw:aﬂaqﬁﬂﬂg’wﬁa

s d9 msiuavesEdy RS oz
TNC Tufsvosfioesd 2 420 fio Hrausnvosszos
nazdIganIBYoIMsHnAIneudaIm
uanamen  uahausnuesmswndniu foerilns
azaueIMITIaL nﬂimmmﬂu"lammqq (Layne
and Ward, 1978) 905ma RS ﬂnaﬂqqu"lﬂnn
mummﬂugﬂ TNC (Dowler and King, 1966;
Lasheen and Chaplin, 1977) WRINUIERUY09
RS waz TNC amasediawin dslugeiinig-
I‘leal,ﬂiﬂiuﬂdﬂﬂ“ﬁﬂﬁﬂﬂ]ﬂﬂﬂiﬂﬂ1‘l&ﬂi LUIUMS
A 9 Tuiiioite moaman“lﬁﬂ’lumimumu

Wnaa

AeammeImaAnuIugy el nenumsanmnlu
grapefruit Tiimsazan RS Wifs Saoiuamg
MuMudenNUFIMIBIINOIMAMINT M3
Lﬁuﬁumm RS xf‘%mi’fﬁqﬁumzmuﬂﬁ hydrolysis
yonha sucrose émnmmmﬁaamﬁnﬁaﬂmﬁa
10°%. (Sieckmann, 1978) uawlﬁaetuwnuaﬂm
Pmnaveudazanas wazlSmenhmasgdiniu
(Purvis, 1982) Lmmmaga‘lumyﬂqmywuu
milulamsana RS way TNC Tufafinduoui
szuzTUgAM TN cf:iﬁnzﬁlumsm‘i‘auw%'au
YOIAUTINT UM ADANRUINAAINAIIWARD
ozl dmivarandsanlumsa doumlasdou

o oV LY J
A1 9 vesmendmiumsnannluvashiinisuan
A1N0N

(Y.
AT UNUEITNINYTINM RS taz
2 d 4
TNC lupaniimaenluszazama q vaen
VW o P
MABINNAD 1s1ngranail

1 ‘lum‘nﬂwuﬁ Flordabelle RN
sewialfine RS wag TNC Tufsluszozana 9
VOINITHAAIVDIMNMADN  LIAAIRIBANNTIEY
nADDY (regression line) ¥ = 25.22 + 2.52X
wazmduseani anduiut (correlation coef-
0.298™ 1iufe Tumunudurud
sead3ine RS wag TNC Tufalussozen q
maamﬁﬁnﬁwaamﬂan

2. nmewuﬁ Ang Khang White Ay
Fuwutse wmﬂimm RS waz TNC Tum Tu
FLUZAN 9 VYBIMIWNAIVIAIABA LAAIAIY
aunsiduoaney ¥ = 33.94 + 0.832(X) uaz
mdus ANt andunus r = 0.634™ 1iufte 'l
wummAISszhafne RS tag TNC Tufa
Tuszorana 7 VeIMSHNG?

ficient) r =

3. DafleWus Ventura Anwduvus
sewhad3ie RS tag TNC Tufaluszozana 9
YOINMIHNAIVOIMADN LAAINIBAUMIIFUDADDY
¥ = 4159 + 0.825(X) uazmdutse ans anduus

- 0.399™ ufe Tuwunuduiusszning
U3um RS wag TNC TuRsluszozaa 9 Y0INI
WNAIvDIAIABN

mmé‘fuﬁ'uﬁm51~3§.,£l.,nm'umm‘s
mmwmmﬂanmmnmmmmmawmg
M q FuAumaeSine RS ez TNC Tubs

1. manuFuiussznheszezonlums
WndvesmaenveaieRgs q fcafuinBine
RS Tuna uﬂumsLaunﬂnamm'vmanﬂsyﬂm
andunus Ao ¥ = 43.55 + 2.198X uaz r =



¢ a ad o o
3. INYAIMAAT (NY.) 1% 21 atun 1 9

0.893" 1iufie luwunuduRUTY0IsLUZ YR
maRndrvssmasniidafufuiing RS ufa

2. manuFunusvesszezna lumaingd
voamasnfuSia TNC luda  flaunisidu
nenesuazmdulszAnsanduwus fe ¥ =
64.90 + 3.10(X) 1Az r = 0.599™ aalawuny
FuWuB Uy

ag)

nmsAnydSuimves RS way TNC
Tufsluszozaa 9 veamsRndIveInIaonie
$1mu 3 Wug dsingh .

1. Y5104 RS taz TNC lufveie
miazv’fuﬁ%:"lﬂmﬁﬁaams'wizﬂzﬁn 9 Y0IN3
WNAIYOIMIABN .

2. szAUYed RS uaz TNC lunwea
Tusgoza1e 9 ¥9IN1IRNAIVEIAINBNVDIND
3 g Sdnuazmswananlasluiniesndioiy
31 RS waz TNC Tufisteiiugainluszos
BuusnYednINndIazanatedias I Iure
o Fiaidow ndamnmiuna RS uaz TNC flszéu
Lﬁ'n%m%aa"lﬂmmzUsmiﬁnﬁwmmﬂanﬁ'
Wity uiszauganinlushs 2 davideunan
HANANIL AN AN BT INALANAINDA

3. luwuanudunussening RS uae
TNC lufsluszozan q YBINIWNAIVDIND
amutugidnmn

& Tunuanuduwutssningszesnm
‘ummiﬂ"ﬂﬁaﬁohqﬁummﬁaudaxﬁ’ufﬁudm‘éu
RS uaz TNC °luf“;maamwzmsv7nﬁ"a

1NE13919949

fiassn Adagaiades. 2527 msazaumilylaase
uazlulasiauveane (Prunus persica
(Batsch) ) 10 Wug lugiana1an q fu
Tufalunazsa, Inorfinugd3ygin.
UMINOIEUINEATANEAT, NFAUNNA.

gariud qinswug. 2526. a3sinviveaniaedy
wulavesivaiu. umInerduinuns-
?ﬂﬁﬂg, AIUNNWA. 135 Y.

Childer, N.F. 1973. Modern Fruit Science.
Horticultural Publication, New Jersey.
960 p.

Dietz, F. and T. Hold. 1974. Starch reserved
in the apple tree and their correlative
connection to reproductive and veget-
ative performances with the cultivar
Boskoop as an example. Erwerb-
sobstban, 16 : 117-119. (Hort. Abstr.
45 : 556)

Dowler, W.M. and F.O. King. 1966. Seasonal
changes in starch and soluble sugar
content of dormant peach tissue. Proc.
Amer. Soc. Hort. Sci. 83 : 80--84.

Goldschmidt, E.E. 1982. The carbohydrates
balance of alternate bearing citrus
trees and the significance of reserves
for flowering and fruiting. J. Amer.
Soc. Hort. Sci. 107 : 206 -208

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.

Priestley, C.A. 1962. Carbohydrates Resources
within the Perennial Plants. Com-

monwealth Agricultural Bureau,
Farnham Royal. 116 p.

Purvis, A.C. 1982. Accumulation of reducing

sugar and resistance of grapefruit peel



Jd a J o 4
10 2. ipwaImanas (nw) Un 21 aium 1

to chilling injury as related to winter macrocarpor Ait.). Hort Science. 13 (4) :

temperatures. J. Amer. Soc. Hort. Sci. 439 - 440.

107 (1) : 139-142. Smith, D. 1969. Removing and analyzing total
Salisbury, F.B. 1966. The Flowering Process. nonstructural carbohydrates from plant

Campton Printing Works, Bucks. 185 p. tissue. The University of Wisconsin
Sieckmann, S. 1978. Low temperatures increase Press, Wisconsin Univ. Leafl. No. 14.

reducing and total sugar concentrations Winkler, A.J., J.A. Cook, W.M. Kliewer and
in leaves of boxwood (Buxus semper- L.A. Lider. 1974. General Viticulture.
virens L.) and cranberry (Vacinium University of California, Berkeley. 710 p.



