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FVT: Free Volatile terpene, I B8 A & Tt 254 i

PVT: Potentially Volatile terpene, &8 AEREM LY A
SPME: Solid phase microextraction, El4H1HZEEL

Cat: Catechin, JLI*HE

Epicat: Epicatechin, & JLIFE

Egc: Epigallocatechin, BRI FHRE (RRBILER)

Epg: Epicatechingallate, R L X R W& FHE

LDL: Low-density Lipoprotein, 1% /& g Hi & I

IBMP: 3-Isobutyl-2-methoxypgrazime, 3-5 T Z:-2- F S Zenfb g
SPMP: 3-sec-buthl-2-methoxypgrazime, 3-ff T Z-2- FF BN
IPMP: 3-isopropyl-2-methoxypgrazime, 3-F A 2-2- R MG
EMP: 3-ethyl-2-methoxypgrazime, 3-Z,3&-2- R S R

IPP: Isopentenyl diphosphate, e e TR

GPP: Geranyl diphosphate, #&4 )L BEER

FPP: Far;lesyl diphosphate, 7AWe —HEER

PEP: Phosphoenolpyruvate, 5E01% B2 3, P4 M &

DAHP: 3-deoxy-D-arabinoheptulosonate-7-phosphate, 3- it £ -D-Bil ¥ {H 5 il §% FR -7 -E}EE
PAL: Phenylalanine ammonialyase, & F SRR EMH

C4H: Cinnamate 4-hydroxylase, PIE:EZ-4-321L5§

CL: Hydroxycinnamate Coa ligase, 4- & Z BR-Coa EEHEER

CHS: Chalcone synthase, HEE&8

PPO: Polyphenol oxidases, % By & ALES
POD: Peroxidases, & (.57
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PXHE

BRELEXEREAFENRERE AHFEENAERS, FHAERESF —EXE
M, BERRST RSN KFFTLAEIRTE (Vitis vinifera L. cv. Muscat Humburg) 41X
¥, FH GCMS 44k, i THiZEME R &HT, ARREN EH &R LT rIE
RUEFESYE, FH0 G HABEHE BN ESYIR#EIT T SPME-GC/MS 71 BLIRE&E
¥k (Vitis Vinifera L. cv. Cabernet Sauvignon) Xifft, RIETE - ERBFH T AR
M. RELBFURR, RBHZEEESTHZ BaRRsE T sERFTRETER,
R TEBEEANEAH THEEMEHE REEENENE, AREHE LRI K,
FEEGEWT:

1. ZEREEEAF—H. “EMARNLET, EREFHENSHESEAREUHE
WA, EMENENSREYERTEE.

2. M52, BEXBEARHAFTIE T ENERERSYR. Hi, EMRRER
AR DAND] 84 B, AIEREA 49 T, EEWEIS 25 Fh, ERK 10 F; ﬁ’ﬁi’fﬁ%%&iﬁﬁﬁ%%*
Wi E 65 B, EIETEIE 38 Fh, BEENK 17 F, EER 10 %,

3. MBEHEERENESY AN & EHEE RN R EE A EZE,, BRI
SYABRIBIAEYETREY, BEUEYE LB, ERAWH (9 A 16 H), M
PEHPRHETENRERE YA SEMTESR, MEMREH (10 A8 H) #iE
FER, MEFHPRECESYEANFBREATERST 2-CHBNCBARRINESE
WHEERAK, EEEHANTEENS: MR PEA LGRS B A EER
RUESYABE_HFB_TEM 1, 2 BN -ZFCH) BEHETESR, TE
RBSHET RS, MRS EEML, B TEREYRERBIERE. B
F31 25 47 B R A T B TR S 0 BT R RHE B SRR A T R & B
A LTaR .

4. MUMBHEBETROESYRIELEMNSY., BRENES, NREFZHNEERMN
IoaBedt, WAREA B PERBLEYHMNES TEE, BB ZRZENSEEKTS
A, HeREETRETEREEE. £ ayt, REBENEEME HE T
i BETREEAE, B-EFR. BRS. TR ARG, BH. ek, K
B, o HERMBEZNSENETELARE. HEREETHREEBNECENSEERS
TEEAHT.

5. M FREEENERFAEREENUAEERYHEREE, £ 12~16.5 #H/
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B ERSRBE (7 A28 A, BMMAEENERAEE, HENENSREWAK,
(B bRALTE AR EIE T B T,

ERBY, LERSEEENEENTG LA, KRS AYR TR, 1E06 T, &
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RO, SEPHTE. HHR TSGR L.

EFRSREH, LR EAEEBORE IR TR, KRG L. 78T,
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Effects of trellis system and crop load on flavour compounds
in winegrapes and wines

Abstract

Trellis system and crop load have great effect on the chemical constituents, especially the
aroma of grape and wine. But little research has been engaged in this field in China. The
changes of volatile compounds in Muscat Hamburg (Vitis vinifera L.) for pergola and vertical
trellis systems were examined during maturation by GC/MS, and the aroma compounds were
determined in wines at late ripening by SPME-GC/MS in this research. Furthermore, the
effect of crop load under cultivated conditions on vine growth and quality of Cabernet
Sauvignon (Vitis vinifera 1.) berries and wines was examined. The indexes of optimal crop
load were determined by statistical analysis. The effect of cluster thinning on berries and wine
constituents was also studied. The main resulfs are as follows:

1. No obvious correlativity was found between the contents of sugar and trellis systems at the
same culture management and load. However the contents of total titratable acids (TA) in
pergola system was much higher than that in verticle trellis system.

2. The main volatile aroma constituents of Muscat Hamburg were composed by terpenes,
esters, aldehydes, and ketones. There were 84 kinds of volatile aromas detected in pergola
system, including 49 terpenes, 10 esters, and 25 aldehydes and ketones; while only 65 kinds of
them detected in vertical trellis system, including 38 terpenes, 10 esters, and 17 aldehydes and
ketones.

3. The volatile compound contents of Muscat Hamburg varied with harvesting time, the
content of terpenes, aldehydes and ketones decreased, respectively, and that of the esters
increased. The relative content of i;otal and main terpenes in pergola system, which was higher
at later maturation (10/8), was much lower than that of in vertical trellis system at earlier
maturation (9/16). The relative contents of total aldehydes and keyones and two main
components, 2-hexenal and hexanal, were not found different significantly between the two
trellis systems at earlier maturation, and higher levels of these components in pergola system
were detected at later maturation. When it came to total esters and main esters, dibutyl
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phthalate and 1,2-benzenedicarboxylic acid bis(2-methylpropyl)ester, the contents of which
were higher in pergola system than that in vertical trellis system at earlier maturation, and lower
at later maturation, i.e., changes of volatile compounds in pergola system were less obvious
than that in vertical trellis system. In order to produce fruitful wine, the berries of Muscat
Hamburg should be harvested at the beginning of full maturation, with the changes of
characteristic aroma identified as biochemical index.

4. Main aroma components of wine made from Muacat Hamburg seemed to be terpenes,
esters and alcohols, while terpenes and several esters are sensible. The wine made from
pergola system grapes had more kinds of esters than that from vertical trellis.system grapes.
- The contents of ethyl lactate and ethyl acetate in wine made from pergola system grapes were
much lower than that from vertical system grapes, while other esters in the former were equal to
or much higher than that in the latter. Linalool content of wine from pergola system was
obviously lower than that from vertical trellis system, while the contents of #-citronellol,
terpinene, limonene, myrcene,'camphene, p -cymene, phellandrene, and @ -terpinolene in the
former were higher than that in the latter. The contents of furfural and phenylacetaldehyde in
wine from pergola system were higher than that from vertical trellis system, too.

5. Shoots per meter had great impact on soluble solid (SS) of berries and color density of
wine in Cabernet Sauvignon with vertical trellis system. The SS was higher and more stable
when shoot density was between 12 and 16.5 shoots/m, with stable color density and moderate
shoot vigor. The SS and wine color density began to decrease, TA increased and shoot growth
decreased when the shoot density exceeded 19 shoots/'m. The berries had lower soluble solid
{SS), hi‘ghcr wine color density and more vigor shoot growih in shoot density of below 7
shoots/m. The shoot density of 16 shoots/m was recommended for moderately vigorous
Cabernet Sauvignon vine to achieve economically acceptable yields and higher wine quality,
according to regression analysis and multiple objective programming.

6. Under the condition of 15 shoots per meter, cluster thinning at anthesis induced higher
growth vigor than that at veraison, while the latter suppressed the net assimilation rate at a
higher degree than the former. At the same time, no difference was found between the distal
cluster thinning and the basal cluster ﬂﬁrming. Cluster thinning at different stage of
maturation had different effect on berry contituents in Cabernet Sauvignon. At the beginning
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of maturation (7/9), for the cluster thinning at anthests, the sugar content in berries was lower
than that of each treatment at veraison, while TA content was a little higher. No difference
was found between the cluster thinning and the control, so as to the distal cluster thinning and
the basal cluster thinning at veraison. At full maturation (7/28), whether cluster thinning or
cluster thinning at different stage did not affect the sugar and TA contents in the berries,
whereas the distal cluster thinning led to a lower level for TA content compared with the basal
cluster thinning.

At the beginning stage of maturation, the catechin content reached its highest level with the
distal cluster thinning at anthesis, followed by that of the basal cluster thinning at veraison, the
basal cluster thinning at anthesis, the distal cluster thinning at veraison, and the control in
sequence. The highest content of epicatechin was also achieved with the distal cluster
thinning at anthesis, and then the basal cluster thinning at anthesis, the basal cluster thinning at
veraison, the control, and the distal cluster thinning at veraison in sequence. The highest
content level of epigallocatechin was also appeared in the distal cluster thinning at anthesis,
followed by the control, the basal cluster thinning at veraison, the basal cluster thinning at
anthesis, and the distal cluster thinning at veraison in sequence.

As to full maturation stage, the catechin content reached the highest level i basal cluster
thinning at veraison, followed by the distal cluster thinning at anthesis, the basal cluster
thinning at anthesis, the control, and the distal cluster thinning at veraison in sequence. The
highest content level of epicatechin appeared in the basal cluster thinning at veraison, followed
by the distal cluster thinning at anthesis, the basal cluster thinning at anthesis, the control, and
the distal cluster thinning at veraison in sequence. The content of epigallocatechin reached its
highest level in the distal cluster thinning at anthesis, followed by the basal cluster thinning at
veraison, the basal cluster thinning at anthesis, the control, and the distal cluster thinning at
VEralson in sequence,

The obvious decrease of all the three catechins contents was a typical physiological change
in berry development from the beginning to full stage of maturation. The cluster thinning
increased the decrease extent of catechins contents and accelerated the berry development,
especially in the distal cluster thinning treatment at anthesis.

7. The full-matured berries of Cabernet Sauvignon in all treatments were made into wines,
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and the wines were examined the next year. The catechins contents of wine in every cluster
thinning treatment were higher compared with the control, whereas the epicatechin content of
which was lower than that of the control. The content of these three catechins in wine with
cluster thinning was also lower than that of the control. The wines made from the distal
cluster thinning at anthesis and veraison reached a higher color density and better quality
compared with other treatments. The wine quality was benefited by the distal cluster thinning

at early stage.

Key words: trellis system; cropload; grape; flavour compounds; GC/MS
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WHEHARRETF —HLBEEEENE, HBBERN™&FHRKRE 4,
RFHFE (FLKW, 2004). ZERE, AHBREENEMMH, E-LHBXBL2HN
ke, 2003 E2EHEHFEER 42.67 o, HPEBBEEHEN 6.47 Hal, 415
%, HEEBIX 34.3 g, TR REES (BJEMAK, 2004). HERBEHEH LT,
KPFASERFE, 8USKNEE, “EHAFERHEMANRER. BEE MNE4
FESRAER, EPETTUREHN, TRANEFEIERSHEER.

ENTTEMRELAHERHINAZET, BEENRREEEBRTEEEBK
B, MEHNSRRTHAEEN, T5RSNBETRRBMYRR X, S RTRRY)
JRUA R & RS 2 AR P E SRR R LSRR . RERKERYIEH K, BR T &%
E574, TERZ HRAGFIRER AN FRRE AT HE R L MR,
- SRBUMTEAL. B, REEERBRRRAEEMERSEFEIN
1.1 EREEE P R B #25E 5 MBRFE

BREE A T SRR EERRES N EERE, EEEWEREENMR. &
HREBEDWHFAREFRER, EXERRYRITBEAEER, BE. ERERTVR,
By 4 R B E AR SY
1.1.1  #E3E

EE AR EERENEREY, RRF SR ENSREEENEEEERNER
FRATRMRERER. HHPHTEAEE I ERAEENERE, ZHMEASRITT
B STEEE 9% EEL (HEHE, 1999). EXRENEBELES, HELelE
BAKIEAL, ERRFHEREN, XRRTPHERNSBESTRESE, TR, B
MEESR, iR, RENSENEASTHEE (F4£, 2000; HEE, 1999,
BT REEREERZ A, RETTFEELORMILMESS, MR, KHRE. TR, E=
W, EEE. CEIE. HER. BEE. KE% ERROKNER (Viis, Vinifena. L)
b, BEZNEENETFERS RSN 0.19~1.80g/L 1 0.15~0.34g/L. XD EKFE
HALA AT AR BB R AR A, 2ERRERSAAMRECHEET (&
e, 2001), SRENEEENREE R, RTEHEMKROEER. KRTHEH
PSS ERERZE. AR ZBAEERR, THCREBHETSENER (X
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NE, 2000).
1.1.2 B&3

HEHTHEASALTHIRMEIER. TIRSERD, HAE—KIDTF 1gL, FE
AMRABNLREFRETR. EVREHEXERTMEER, TECRBELR. ERB
B, ANESFELERRITERE. BT8R, E58. WSRRERE. 2-FN By
B (BAEFE, 2001). BABRMERRT SRXELRN 0%LL L, EREES=,
BERAENEET, HEERRE. EHEHRBIREY, HEBRNSTEE THEY, TR
EESRLMFRERE R, MRENFRXZHERENREWE ., 3R RS2 IR0 &Ry
FER, ERENUERRGT THREE, FEBRFASESHGT TR (Jackson et al.,
1993), EEHEN KBRS, ERTHNENRESINHEH BT HET R ERNELL,
RE, T b —2bBRENRBSERBER™E, FIRHEmg. L. BRESY
fElEE. EERNSTRBS THHBEHE, MHHBEN ARG REENIER. ZEHEEF
HSBREREET 8 g/L i, /-4 dBKRE, (TS5 yLN, SFEHEHEERTE (=
WRETF, 2000). -
113 EFERUEESYR

HERKRATEREYRNFRREL, CERHMNRSHE 100 28, FECEEE. B
K. BERHXEERE. NAHESHPHIEERXRARENARRE, XERMEYRFHIEM
HSEBFHBRRMNAR (Girard et al,2002; Gomez et al,1995; Gunata et al,1985). T H2H%
BRETZ&H (KBERE. BAESE) KEW (Rosario et al,2003). #5EEMREH
MAHBETREEN —KEFSD, THENTEETMLM (FIFERF Muscat Hamburg,
HIEX Gewlirztraminer, E%ﬁé White Riesling %), "E118 T & M E B BRI &S
. BERUSYEIERFETHEINEKE (Bayonove et al,2003) ZER R P EHRHEERR,
IR EME S, RE SN RSHIE—BTE 1 714 ZH, BEERRHSESEET,
WHAAEE RS R (Bravdo and Shoseyov, 2000). REWHEARBERLEWA KT
AIRETHI &R . HETHFERR SV ARREAGEHTRIEETNRSE, HlnEFE
HiTESR, BB\ BEABBAK, ENFRIBEANAK (FEL, 2001). #
HEEHAETESSHBRILEYREBENETSYR, FEUFEEFE (O-glycosides)
HAESHEES. TEHETRNEHEER 6-0- o -FTHLME- 8 -D-ALMEEEE (6-0-«
-arabinofuranosyl- B -D-glucopyranosides) 6-O-a -L-fRZMEHE- B -D-iREFEH (6-0-a
-L-rhamnopyranosyl- 8 -D-glucopyranosides). 6-O- B -apio-B&Ng- B -D-MLIFEIFEE (6-0-8
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-apio-furanosyl- B8 -D-glucopyranosides ) Dl /0 B # B -D-BRE H H HF ( 8
-D-glucopyranosides) (Voirin et al, 1990; Williams ,1982; Williams ,1983). iXFr4& &5
BEEYFRE—ENFGFETEITLUKBEMER TFEHEEE S (Gunata et al,1985; Noble et al,
1987: Sefton, 1993; Strauss, 1986). BERREATEHEEN—REAND, HKEEE
ERETREENLEY. BETH—SHEBEUR FRENSHREES, FluEMFEaE TR
SEEFEPREFEER FRMNFEE LB EHBENFEEFES (JAREK) (Chisholm, 1995). &
BTG, REYRBBEEFSNEEN, Ko TRNBEEERFKESES, Hln
ZBRRE (ZM3-FETE) SEH%K, ZHTMARRK, Hik, XX K
B Bez iR CREF%, 2001). HEFHEREEAESYP, FREHHESFRLMENA
4, FIMAKDTERERUHBNES, RELW (Chardanny), TEF4 (Riesling) &
MENES, EPRAEETESR, LE—LSMENAS, EXFaMPoHET 6
KT (G-damascenone), B-KFE (B-ionone) A - PE] (a-ionone). B-3 THIMK
FRBLES, ZEKTRSKEREN gL, BHEETNRESEENS ugl, 8-KEE
HZEK S Bk BE BB 20 2ng/L, EEFEBRIEBIMESD 4ng/L (Kotseridis.et al,1998;Acree,
1981). EHLBERAYSHRIRRAETS, FANCENOCREESAERHEWRE
FERMESR, FEREAF MRS (BES, 2000). BETHEREERMEYE
BH/D, BLHTHBIEHEEF, HNESEER, ANCESRRENETEET
REE, Girard ZQ0)EFBEEH P HMBNMEEER 1-O8F. 2-OM&-1-FF. 1-
JENE-3-BE. 1-REE. 1-EEE. 1-TEE
1.1.4 B3R

By R R E— R RKMERNILEY, RESFEENRERH™Y, FMEEEN
Fitk. EESENBELTERASEETNXR, TANFABREREMSTINREFEFER,
HEEEEHEBE NN, Rk, Rk REREN. M5 TR RET - AXRREB
KEFFH L (T, 2003; Schneider, 1998). XHBEEA A THRE. FMHFHRHE
h, MERERIEEPTRAAROAATS. FEEARIEENHBRANLEY. HEXRE
FEERARER, NERMEARE (WER). FRAEAZ TR (AETR). BILF
. EFLEMAKARE, FASMEEEIR. WM SRS, KRT 20~25%
KEESENEESNEAGTE, CAEETIESHERNEARES. HETEERNE
M EZEAER, EEEEBE T RTHOMNESE, HESHEABHNRITEY, ER
FARHEMFENERE (RAEF, 2001).
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KANERBERA T SFRAUFHEREDR, W4 85%, MHEEW, LHELH
HEARREEEKRMER. XEBWISA=1LH, EEEE (Flavonols),
(Flavones), AN LEEY (Flavanols) (Hollman and Arts, 2000). BEHFPHIERESEAN
B, ERZEAHEHET, HEE (Quercetin) KMEETIX 15~37mgKg, EHHEHHEF, 7T
& 2~12mg/Kg, TitaHERE (Myricetin) FERBHENOEE TN EERDIL 4
4.5mg/Kg, TIFKIEEE (Kaempferol) SRBEWM . ARHEETRIRK EEMREHET,
REMNGHEEETR, 288 HEPRERESSE B 4~31mg/L, £REHEFIR DKL
(Vuorinen et al, 2000),

AP EFETER S, 4, 5, 7-URERN (BEERK) M5 7, 4 - =2EHE
(BEETFERLE), EFEAEBTPEERNESE, EFX0RH SR 7AE 200mgKeg
750mg/Kg (Crozier et al,1997), MRAEHE T & BIIHIE.

BEBEEEE T FEN—REERLEY. FHTHEREIEEH AL, —LER
2-3-B (Flavan-3-ols), —HEHI%-3, 4-—E (Flavan-3,4-diols), HE-3-HEXEGRFEIL
% # (catechin, Cat). # JLZ% £ ( Epicatechin, Epicat). REBE R FIILRE
( Epigallocatechin,Ege )« R ILFZEE ® T8EE (Epicatechingallate,Epg) (Souquet et
al,1996). X FERLSYAEREEN KA PEEEEEENER, BACENRES
B R FRAGTNEYR. BiR-3, 4-BEAENEERYR. BIEEERAK3,
A-TEEEURATAEY) . BHEAENELARNAE, THARE, —RKERKE3, 4-ZED
BARRTAY, B EIEERE (Leucoanthocyanidin), 7EFH EFIEEYE &1 T SR E 4L AR Y
R, B—XRAH2 M2 MU LEFER3-FEESTARRAERR (T HSF, 2003).

B (tannin) R—FERNOBEME, DRMELEYHSRE. KEASEHRE
i, MR RBaTa4h 3 K3, KRHET (hydrolysable tannin). 48-&H T (condensed
tannin) FIFHEI BT (new type tannin) GEAZ#E, 2002). KL TR HEIRN S TRE
TR RECR R, TR, BB KBTI A SR TR . 88T R BRI
B3 EAEENER3, 4 BAFHATTEEENBNA ST .. B4R F-3-FEN
S5#k3, 4" BRNBR_EEBHBERN, BEEBEIANRREL-3, 4- 2%
FhIHTRE (Abrahams etal, 2003; Souquetetal, 1996). Fii-3-BEFAATHREEN
BT HRIATER T RBKKEE TGS R TS, FRIM—ERH N E LW
JRE—R BT,

gra e L BT SRR A . KA. ERERNEEEREAR ST, MREAKD
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FREWEREAFR (Tanneretal, 2003). A5 RTHSHRIEEIT (initiating unit) B
EMR B TC (terminal unit) BILRFESHLRILFE (Tanneretal, 1993; Xie DY etal, 2003),
TG #AITT (extension unit) BER-3, 4. EEEXRELTRFHESET, BJLRE
7, EHJLEE (catechins) METERE (procyanidins) 45& WK (Jackson, 2000),
HREEHTARBMNMEEETEEAE, REFEREN05%~4.0%, R TTEFEN2.2%~
8.0%, BEREZEN 1.0%~5.4%, MERFILFAETERERT EHEHA, 2000; M
AR, 1993). ARBLEMNEESRTHREHAREEEAHR, RETHEEETE
ERBRBETILFE, MM TETFUEHEZBHRILREE R T B (epicatechin gallate),
HAENRIEA T (Pricur et al, 1994; Souquet et al, 1996). HEH K PHE SR THRESHE —
B R 3.4~83.3, MM FHHESE A 2.3~16.7 (Sum etal, 1998), EFHEBTE
BEHEHRELPHTUBTNIREHR AL FARNAERBOEY, RERERE
THEf#% (Amerine and Ough,1980), HE AWK, ERERRNLRES, RATHS
BT, REEBEEH T (Abrahams etal, 2003), EHEAREM, ERBELEFHT
o ) B R R P B S B R GER R —#, BUREBRMIE S MR ER, T H
RS EERANITEAN S, RE T RER Y M RETHETESBERE /DRBEIS,
BEAGEEE. BEE L. SH0HER (Habertson et al, 2002). HEETHMRESE
R ERETHEEL, B TR BT 500~3000p Z 6], HSRMEETHSRETHS
FERBAND, FFB—BLE S00~7004, BFRREEEPHSATHSTEER, KRS FH
WEE, 2T FRAIE 2000p, BETIE 3000~4000p (Amerine and Ough , 1980; Plaza
et al, 2001).

TEERY MR, L FELEEFSETHOHEERRNERARR, ROHEHBEREK
SERGFERE. M FRARERGEGRTHRERBRE, 2 TR TI ORI A
HRKKEW (H&E%, 2000, Bk, REEEREANRT, TRETHEERLEEH
O, HEENEEBENEREE KRN, ARETHREFDTRTEFEETHR
7E o |

WHERTHEFRNOBREHEN/ER, EAEEEPHEEREYE. MR, JER
SRR S HEED N EERARS . LR, BEARRES AT ROAEETHEER
R, B R SR A T HRERE, BERMERNER. B/7TH
I ERBEEAEERANT LEKRE, MISSRTEENE, KO TR TR
WA
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REKBETHRESRTHEHRINER, BERETHAENRNSEMBEMERE, KBS

7 LA Bl e A i B IR (Pocock et al, 1994), {HE, [ EFHELEE
(tyrosol) HIEBAFI KL 25mg/L B, BBFOHEAE T4 ER, X—FECHER T
(sparkling wine) PEAEE, HAERBEEEN —KEABIERLRKESMIN. #—
A G, TR HEETRBBER (peppery sensation), 2-EXFELE
(2-phenylethanol) F1FHEARE L FHEEER (methyl anthranilate) HNFERESH XMEZH
(Jackson, 2000).

B fIsRIEA R, GWAR, REFHAKRFIE. FFETH FEHEEEEN&RE,
R EHEERRE. E£% REFHNRTIEHEEELENTRER. B TETR
Mg, WHSEERTE, RELTEHAEE, LHRLREB R AN, 58
TR RS WAEER. BAENEEREERDIILERER. RILRENREARTEK
RRR B T4, %ﬁ%ﬁﬁﬁﬁg—’iﬂﬁﬁﬁ%n — R, JLRRLEE, ES LERER
B, MEFHERRTRALTR, BURENRSYE, OR (PR 27 RAERBRNNE
M, HHRIRE, ERETHRANER. AAEEETERET ., ERETHRERSRT
HIURRE B4 B R 200mg/L. 120mg/L 1 12mg/L. (¥, BKFH, 2004). HTHIWEK
BE5RESEERERNEIER, RTRSTRAHT So0u 8, FeaEaRNENRIE o
FEAT 3000p B, EELRAEFEEEORMNEES, RE0TEE 500~3000p Z[R]H,
AHEEMBRERENNE, S46EARKENZENERE (FE, 1992).

BREAMUTHBENERS DBEEENER, EXEATENEEERRREER
W, B, Rre&E5EARK. SESRSERIUE, FATENERE: 2THRRAEWLE, F
FEHEBEKRLIBITER: AT 5HAFNRAERAANTEHHECRENEE

( Clifford ,2000; Yokotssuka and Singleton,2001; Sims and Morris,1985; Stephen et al.2003):

HrWNBENEKEEMEENSERSE. LXENBEEE (leucocyanidins )
(flavan-3,4-diols) HIBESEAFLBRELAE (procyanidins)., BEHEREEHERRTE
B M, EEEEETARTHEERET. REAEREHEH 2~8 MEk-3-H
Bf7, SFELE 1000 F 4000 2. (6. WEREFEAL EATHKERT . SRR
f B & Eﬁﬁﬁ%ﬁ%*ﬂ‘]ﬁ%#‘—? (ellagitannins), ‘EREEEEE (ellagic acid), 2
BETFE (gallic acid) EEEREEERESE. CHHBET, KBATHHGRETRER
. B, AEERNEEELEEENRAME LN AEERER, MH%EERK
RigmMTERFRERER.

forerrh:
-

Iih
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WM R AR T E AR, 4R (B, TTEEEEBEREEHNEZINGENST
XSS, LFRNRILEFZLATIRAMNBRE, EMNEEZERMEA L — RS
KEHFERIEA (low-density lipoprotein LDL) K& 4L, XM HFE AL IIL VE

(o-tocopherol) 38 JL& . B AEA T KSR R E B & R 31k i1k (atherosclerosis)
)% H (Frankel et al, 1993; Frankeletal, 1995; Kanneretal, 1994). JLEZRMERILE
EHF BRI ER T a8, HBTEVAMAIETE (Yokozawa etal, 1995); [#{K
B E RS VAR, Wb N\ X E B R (Tkeda et al, 1992); TG B EX BEAE G
JF#% (phospholipid liposones). DNA Fifi 4L B EHHHMER C (henoprotein cytochrome C)
({5 ES (Salahetal, 1995; Scottetal, 1993; Teraoetal, 1994), __

BEREAEEMENT—MRERFR. UIEAE (anthocyanidin) SHEHFFLE & Nk
B EF (anthocyanin) MR ENEE., HEPEALNETLINHELSEEE: TR (K2
3HE) (cyanidin) TR FE (delphinidin). *jZ4FE (peonidin). BEFBE (petundin)
WMEE (malvidin). FHELEREETFHEELHANEE—RIIMRIER TRO™E GF
HoEds 1999), BMHECESHABESERBHENNEARE. MELAR DERXRD
BATFHRETS NEAEEEETREEARTE. BRIESE (Vitis ViniferaL) ¥+,
FTERPHEEHAEY, BRER-HEHTE SHEBHEE, mEEMHmnciEsE

(Vlabrusca L). JiJf2%% (Vriparia M). ¥ Hu#i% (Vrupestris Scheele) BE&H £
EEFNSEIHEARYT, EXHEAET T SHFERILLE (IWXF, 1999; HE
B, 1999). HEEFTUETBERGE/EM (self-association) F3 Bh & R 1EH

(copigmentation) PR FHTHEARERIMNERRSHML SIS S (Somers et al,
1988). HEEFALHHEPREARANGER, ENENEKEFTAANEN, 5
B RESNATEREEPHREERIEEEERN (Singletonetal, 1972).

RIRHIIER, #ATAGRRNEEESENRENERT/ RTHE, r-EW
HWA K ETFEE (Brossaud et al, 1999), EEHEHAPHRBEZHZERNZN,
FEEE (Hale and Buttrose, 1974; Kliewer and Torres, 1972). JtR& (Dokoozlian and
kliewer, 1996; Keller and Hrazdina, 1998). $£4C{A# (Bravdo and Hepner, 1987; Ginestar
et al,1998; Matthews and Anderson, 1988) -1 (Yokotsuka et al,1999) FIFIELIA (Kliewer
and Weaver, 1971; Kliewer and Scuhltz, 1973; Yokutsuka et al,1999; Hunter et al,1991;
Carbonneau and Casteran, 987; Reynolds and Wardle, 1989). 6 R A BRI ATES
hEEAETWE, X5EHBENAETLEIMEL. AHENARNERENREL. 4H

13
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FZHBRERAEL, FEEZHEATFRNEARE (Auw et al, 1996; Sarni-Manchado et
al,1995; Sims and Morris, 1984), RN EFEFRALEBTFNREMBRELSYZAINR
N, TEESEHFERTKEWHIBMRE RN, UEEERRMA Y, X849 LME
FEEMRE (Boulton, 2001), AAIERMAEMNBMALEY CRETRA) T
S5ReEBRBRENEATE —BRUSWERS T (Cheynier, 20010, H%E M+ HK

HeBEsEEN, 258 HEEREAEMATIEE (Ribereau-Gayon et al,2000).
FEENSERYEE T ABTRI N EHETHEERNRER, BHit, BERETL

EHENSENHARcESRHEARNERMEHE. ABIEPHERE . BEMNE. RE

IE S &G HERERAT U REMBREYFAERBEFTREE (Ribereau-Gayon,

1982:
1990;
A4k,

Bissell et al, 1989: Sims and Bates, 1994; Auw et al, 1996; Scudamore-Smith et al,
Singleton, 1972). FAE. K. DHFESTEY, HEHBENAENKIBIEESR
FREFHFETERAATEATHR, REEERE. pH H. —S4U5IRENT

o FENEE, 23FR, HEENFAUFTEHERENZRENBERE, REGE
W (Somers, 1971; Yokotsuka, 1995). BEMBEHSHAFNMPEBEXR, 1
EEMATEDTUREHETFNREN, ZEEERARI-FFESYNHaRaeEttl
a3 BTN EMNET, 3 H pH AL AENT YK B E b B AL AT R M/
(Sarni-Manchado et al, 1996).
B4h, YR REAYEKREREY. FSES AYREES I HUEEEREM (5

3%,
1.1.5

19977,
H {th

ERR R EE — A ERAREERNRS, s, SRLeYEF. aEET
MRS TERTIEMASBNENL, HSE—RN 2~4gL, REBENRKYE B
FEEBEHER (THAES, 2000). FHETHSELEYEEREER. KNERDR,
S EHER AR B A 63%. 20%F1 17% (Yokotsuka et al, 2002). EEREAFH A
BRSO AR, BTSN RRE — R W, 4T RN E B R AR
S FIRE RN , FAMEERSEE RN EA T REES, BAREENN
o1 141 S e AR 0 B 2ERS (Boulton etal, 1996). BARMMEEES FEMMTFH, MK
ZREEEAERAETPHAN. SHRERAKREPEBFIER, BEEATETHASIRL

HHIE

5. TR BHEARRBOTR, XTHHETSRNHASHERRTREE

A E (Acedo et al 1994; Kozub et al,1980; Moreno-Arribas et al, 1998: Yokotsuka

14
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et al, 1975), THIF R KB T B HEE T > H 2 RFFIHHI5E (Yokotsuka et al, 1975).
BEB—RNE - 2-FEEME (3-alkyl-2-methoxypyrtazine ). XAk &4+
ZHE 3-F T #H-2-FEEMBE (3-isobutyl-2-methoxypyrazine, IBMP). 3-fh T #-2-FH 4
Ak Nt B ( 3—sec-buty1-2-methoxypyraziné » SBMP). 3-®R @ & -2- H & & it &
( 3-isopropyl-2-methoxypgrazine , IPMP ) Hl 3- Z # -2- B & H ff &
(3-ethyl-2-methoxypyrazine, EMP) (Hartmann et al, 2002).

T —LERR T AP R EBR (Vegetative odor). FHIBE (green bell pepper odor) F
HIXEN -S4, BlinAREEE (Cabernet Sauvignon). £ 5 (Merlot). &K (Sauvignon
Blome). XFMLEDFETHET, ERXBEEFASHUE. BMP FEFETREP,
HRAEAMF, RRTSEMBLD. EHEARSRBRETESD, IBMP 7= RER #1145
TR, ZERKIELHIISIN (Dominique et al, 2002). XKL DHIBREBERIE, EKTH
1~10ng/L, (Hartmannetal, 2002). ZEHBEEF, HIKEFXF 15ng/L UL A HE B KR
i## (Roujouetal, 2000). HH, . EEFZS LS EEEN KRR 4 —E M.,
1.2 MR R A 5t
1.2.1 #IEREHFRENBR

BB, TalT. BERASREEGYRAESEHAF (fundamental building
blocks), Fitt, FREAFIEABT=Y (primary metabolites). HEYELE K KB EELE
FEM. BRAFAIEMERH DN EDLEZRF NV EMNE (primary
metabolisms). F& T #IEAE =Y, HOBEALETFZHBEKLEY. B . SERSE
PLACEAT A R =Y, HRRARENB =Y (secondary metabolites), B4 BFAF|
ﬁﬂ%?ﬁ(ﬂiﬁﬁ?‘%ﬂ‘]i%%%ﬁ%ﬁ% WHERBE (secondary metabolisms) .

122 EESAOFLH '

FERRPESEEREM FXEESERNTY, SR REREEREERE, WERE
ERENRIREEILEE (invertose) /KB ERMRSE. AEHRBIIREF, ERT
MRS RRRRN, ERBITHAHREMEHS, MEHIA— MUENEKY, FAR
SRR AARE. FRTOSRBALEERTHMI—EERNNE, TIERRIF
TR . SERBRAIEAERY TR, ERKE DA REHRGEX RS R
BRI, F5h, AMBRBA DLEEEEAEAR. BARKNE N — R EER N
T, MERBAX. BAMGTHESK. ERRFNRBRIESD, RIOKEFREEZST
ERA VPR R A . BEE SRR, MRRRREME M, FFEREFTRIETHIRER HETFR

15
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MA. SERRTHRREEAFERRE ZHIPRFAHE. 24, REPBHTERIHETES
FIRLPHREERBNBELARE SRR - KENENRE B FREUE —EH YR
WEW AR (BT, 1999),
1.2.3  BERAMCH

Bk (terpenes) BRI E FIR_H (soprene) RIE SR RHMNTEY . KIBRKXK =
IBIISE, W52 NEEE (monoterpene). fEEHE (sesquiterpene). JUAE (diterpene)-
—#% (triterpene). TU#HE C(tetraterpene) HIZ % (polyterpene). FEEYP, KO FEHTE
HERM, o TBEKRBAWIE. A% FREBBKEREROKRG FULEY. BRLEY
#HE B R IE B8 (isopentenyl diphosphate,IPP) £#)& il RO B (IPP) /)
EREHEARR, —ROBE/SFREREEER (acetate/mevalonate pathway), IPP 4414
AR UL = 2.8k CoA 43T A IREL ST RNME B4 & (Gershenzon et al, 1993).
B—& 2 NHRR/3-BE H A2/ (pyruvate/glyceraldehydes 3-phosphat/pathway), Mg
BARTFERE, NETEZENHY (Lichtenthaler, 1998). IPP SHBMA-—HFHE
B8 (dimethylallyl diphosphate) %55 R A4 )L B8 (geranyl diphosphate, GPP), #
BRiIRTAR. GRS, B4 GPP B—1 IPP, BUST=EMFu ey Ey fusl
—#® (farnesyl diphosphate, FPP), FPP ULRRGFI\AZEI K =m5. FPP Bi—* PP,
BIF R4 ) L4 )L W88 (geranylgeranyl diphosphate, GGPP), AR AXUE i PY#E KT
{k, GGPP Bt~ PP, RATHREN. XEGARNEHRE (B) KBE
(prenyltransferases) fE4LH), WWMETNRIZE™Y, "o HFrA GPP SHEE (GPP
synthase). FPP & E§ (FPP synthase) fll GGPP & /&8 (GGPP synthase) (Gershenzon et
al, 1993).
1.24 EEYPRRINH

EYP BRI E—ANERNIERE, ZOE S MEARHEEEANEGR. XER7EHE
WEEMRIER, R+ HumIETE I\ ANI® (phosphoenolpyruvate, PEP);: KBRS,
GIRRBR PR R A-BERE (BE-4-P); FERER (shikimate pathway), %= 4EE R
B, EREAXREK—MRiB% (general phenylpropanoid metabolism), ZRRAF LA
EHRNRERTEY, UERAAHNERE &L (specific flavonoid pathway )
(Hrazdina,1994). BEZHEYTP, SHEBIFEREZ SR, MEENHFENZE
A ZB8i&%% (malonic acid pathway) & ErRYIR .

MR A B BRI I X A B ER A A B BR L 18 12 K1) D-7RBEME-4-BEER T 3- R 4-D-

16
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b dr 43 BE R PR BB -7- B BR & AL B8 ( 3-deoxy-D-arabinoheptulosonate-7-phosphate
synthase, DAHP synthase ) HJfFA T R 3-B S -D-Filf (B REFEER-7- 8488 (DAHP), &£
=S ER, TEEATFERRENE—LTEERN. FERHB S PEP /EH, JEA 3-
WIS TE 5 M-5-%8 (3-enolpyruvyl shikimic acid-5-phosphate), B Pi J5 2

(chorismic acid), ERFERBELPNEEFAYRE. »XEEHITKRER, —1&
REBRBER, 5 —1MERREASCHRIEAREHIE, 7HERFEFRER

( phenylalanine ) FIESE B8 (tyrosine). XA EBMEXHHEMBES (phenylalanine
ammonia-lyase,PAL) K{EF TR ER (cinnamic acid), HAFHNHEERGRRE. A

ERAFRBNEYERE, EERREAHFRI—ANEEFESY, TURBRERR. £

Yitk, 7EPNHERS-4-3234LE5 (cinnamate 4-hydroxylase,C4H) BIER TR B-BFEHE, RS
H—E RS ., M. T THEREITARATEE. NEERR. -F5 8. meR.

FTERER . JFTFB&hE YT AR ENER-CoA BRiER

Chydroxycinna mate CoA

ligase,CL) KI{ERI TR CoA BE, CoA BER— PN, KARFHEYR.

KR EDERRH 1 5T 4 FEB-CoA M 3 53T H _Hi-CoA EE /KBRS HF(CHS)
AL PR T/RE CEEEZBER) FiEM. BERENHEREREEBELER P R™
YERRE, DERFEEASRAREENREN CFEESF, 1999).

1.2.5 BRRAHHACRES

HFBRERBRLMAHRRHEERANSGR, Bt REEEE. EBRAEH
BMED, BRI ESEANERRBRERS (PAL). RER4-24UE (C4H). 4+-FIR

-CoA HE#H (CL) KE/REE# (CHS) %,

R A E RS (phenylalanine ammonialyase,PAL) {4k L-EHER
ANER, EENRIFAEHEEFCEBNREEE, £V %Eiﬁ‘]ﬁz'—'o A EFHEY)F

[t

BEETER

PAL jEMHAE, ZERE—HkG, FEASIALE PAL BHEAF, AEEYF PAL K18 E
BRI AR. TMATMUSZHAENES, SEEEETF (FIIEE. M. 856

REBRE) HAES PAL ZENFRIE (IERSE, 2001; BRFHEERS, 19850, Bk,

PAL E—#MiF 588,

P ES-4-2{LEF (cinnamate 4-hydroxylase,C4H) #E{LRIE
EEME. KN EYERENS %, BN NERA R
4-F T H-CoA %M (hydroxycinnamate CoA ligase,CL),

ERFERER, AL 4D

-4-F T EBRERHNE

IR E W HERR-CoA

s, {1k CoA BRRIE R &FKIE CLE‘J LA AAE T (BRFHGEES, 1988). i%
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BMERNRENHPLERFEAANRRE YRR A, Fi RS A REE S R TE.

E/REIEBE (chalcone synthase,CHS) RIEBESRERTFRIHET, Bk 0TFF
T.BR CoA 13 43 F N BB CoA L ENRET/RERE4LTE (BRH%, 1995).
BRI A A E T EHEY S, MUBTLE RS RN R, 1R BN
Pihia. ARARENSUEFHEEEENIER (BEES, 2000),

HAh, EEEMEYFEBSEWEE LB AN —28, KPBTENES
EYE{LES (polyphenol oxidases, PPO) R B (peroxidases, POD). XFHpEET]H
WEYRA S, FEREBREN™Y), HEERERHIMEHBEIMRE.

1.3 RlRED R E R

BREAEZMERESHHNKYRMNARMASE®, ANSHREANMNITEZE —FLHW
EWHEBHYRE. XEREFAEER, SHEER, TZERZAHXRTUHBESE (B
1-1), iX S B A R KA LT ARG A = K3, BIARMER. R BEEMASIHEE.

ol S N - W -

f

11

e - B B S S BN A SRR

i T oA

 AAEE |

—— - - - - — IIIII-I-"--I'-J

-

-1 EHBERAEEWEERREX

Fig.1-1 The factors of affecting winegrape and wine quality

1.3.1 ALAEE
AHEEFTERBSMOERZENAANEN. FAESHFRAEHENEREN 5
ERRSE5, TUBEARKTY., ARXGKE, Fin, ZBWRE (Muscat). B 7
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4 (Riesling). IFFEHK (Gewurztraminer) EEFMMHERPNBERNEFT X BFHENMHAE
R, XEFEESTELEHLHMEFHHEENL SR T (Gunata et al, 1985; Strauss et al,
1986). 7##EEE (Cabemnt Sauvignon). KAHHE (Sauvignon blanc) 5 & FHEEH BT IR T

EHEAHGHARBERHEMERILSHBF (Allen,1994; Allen,1996;

Augustyn ,1982:

Lacey,1991). T BR— R ARRFIEFFR (clones) HEHAK. &R IHMRLES L
LR E (Bemard,1985; Schaeffer, 1985), HELER#S H AN W 5% A8 MIAE 1R K2R
R T SRR B E BB AT B R A D E RS R EMERXEE LRIk
FRARBAE KR . —BIFAT, BERSEREEKENIA, FRHTRER=HEREN S

Ji (McCarthy, 1990), EidabARRETBEKY, Ewr-8, HmPmwELRs (FlimaE)

FpH{E (Ruhl,1989; Ruhl,2000). il AT 438 52 W12 B A AR M AR O iE i X B - 3%

SEFEGRARMEREAANER (Mainetal, 2002),
132 REARFE

REREREANER, BASGE. B WEESHRREHER. B, BE. WESX
RETF, XESEEFNZANEENES, FlnHREnRsc AR SiK. TREHT
BEENN-EEFE, BdFonits. DRRRMNESERERE R,

K XTABNRLKAREBAHTRLES, SEMRBHRNABAKNEREA
BLEHEEE R AL, AEERRAOTTHEREEEY . TeTPBmELEY, BRI
HEE. ERB. Bt pH MR KE (Crippen and Morrison, 1986; Dokoozlian and Kliewer,
1996; Kliewer and Lider, 1968; Mabrouk and Sinoquet, 1998; Reynolds et al,1986; Smart
et al,1985; Francesco et al,1994; Smart et al,1988). XELRFFTE H A 2516 KL 1 hn S8 50l

BEAFEEE LHEEN G, Wit FREEE R wE

BEETHRZHE

M (Smart,1985). {8, MEMIEREABTIIHEE. BABEHRHREUKES
RERSBRN, EARMEMEED, RELEHENES. HER, FARAT BRFE

R, TR AR 6 R R T A M R R .

Juliet Bergqvist 2

(2001) FARFET MOEEEET T RE, £Y, BHCEYE, TREERYsRH
i, BYEERENEIES (Photosynthetically active radiation,PAR) &% 31~50u
molmsec”, FIMIIER| 51~100 1 molm?sec”’ B, AHHEEMEMSEN T . BE KK

SRR T, RS EERASARKFHRBALERSNEE. faltm

Rt pH BEC BN T M4, ﬁﬁﬁ@ﬁ@%f@?ﬁfl‘ﬁ%ﬂﬁo U‘l‘%ﬂt@%%ﬂ”%ﬁ%@ﬁﬁﬁ%
MR ES LI, TEEREEP EAE S B PAR i 100 u molm?sec” B &, &
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B FEXHELES. S0, RLAKSEENANRMNERRERENEARTTAR
(Dokoozlian and Kliewer,1996). B MB F ELE T B SHEAMEERM. &
—ERTLENA, BN, ESENEESY. XN RESAEWRIR, KEERE
R AEEE. BN —ER RN REA K R, ETRMEGE EARASTE
B BEEEA B R TR T AN RE B B 13°C (Spayd et al,2002). Z7E
ITHRESEE, HREEEARBEEEY N LT RBE N 3~4C (Juliet Bergqvist
et al,2001) JEFEXT RERXRMTEERRHIERE, LHERIERTLUHER PAL. CHS &
BERIETE, MERRAERE, BRHEBXYANRR. BEIEHARHAKTEATAIRE
(Spayd et al,2002 ). Spayd SR AR IR WEIT B, BENBERBGN T 2R
EHRE, MEMEERHERKT REEAERE. BiTaEEE S, HHAEN RS
BEBTAE, MAARMKAORBERSNEEAERE, SERENRE, MAERE
AR E, RICRHERAREWRERNBENTECERE. KXFHEN B Mg EZE
(Quercetin)« FKAERE (Kaempferol) FHHFHEE (Myriéetin) HHEEE--BSE.

BE BENHEHRLERSPEWEE ZHNHR, XEFMHEKHA. BENATH
{%Eiﬁﬁﬂ?% (Buttrose et al,1971; Kliewer,1970; Kliewer et al,1972; Matsui et al,1991).
BEEMESRRENEN, FHEMNCSERMFREENER L, THEERRY. 18
CT~33CHREMER 90~100%. BHXPMEEHEHAE TR (Kliewer, 1973). HiEMNE
EMBRSILSEANERKSHEE (Sepulvedaetal, 1986). Lk b, HHSHEESET
AR TR T EENER, £EXR, KAXSKEREREERE 25C~327TC, HEKR, K&
HHEE LS TRE 22°C~25'C (Jackson, 2000). E—ETWEN, RRIEE —BFH T
g, ERERE. ETETREGHEIR, RRNBRETRENY 20C~25T.
M TEENER, BRABEFEE. —MHALSBREMFAER I, EHERIRR
SREFEEMBR-(15C) BH#AERE, MEKNHEE (35C) HEMRRNSEEME LT
EHFHTER (Kliewer et al,1972). —MERIAIR (10CEL 15C) ARRHFERREREX R
SCAFEMEN. TREBAKX (25C) MREKENR (15C) KENRE, HAENEEAD
AREEYEE (B 15C) NEL, BREFTERRAEEETSESRITRTREMEE
B SEREXE, TUBREERYHNEEESMBRATEERNSE. Buttrose ¥
(1971) BAHAEHHNRRERE, R ISCTHE&HT, 20CHHEBH 30CHHERGE
BE, MAUBAEEEYREERN. BEHRIAN, EREET. ERTERRTHHH
&, ﬁﬁﬂ—’%ﬁﬂ%&%’é‘% (Pirie and Mullins, 1976; 1977). EEREKMBERT, REAEH
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ENBHEMAYERSE. EXFEER, BENBEREEESABERTEIMNLER,
Spayd % (2002) EEELABETHESHABIEN T — R ENEER T AT
R

N TFESYRGEW, EERXFTRREIER (Ewart,1987), ERSMEEHTEE
ERARAY RGNS, GRANKERS. BRELREEFHBEY RS ERTRHK
Hh[X (132 (Herrick et al, 1985), XBMEZ2AM ARRFRKEZEFTHREE, MRELR
R AR EbTi0r o

B BERNEENEWARERANNE, —REVERAEW, B—RIKBENY
W, FSEEK, TERASEHY, AREEEARY, RSB R E oM,
HETT & — i AR . RSB, UAF TSR p3 k. IR Kb,
HET A ENFEW. BEMGROBE, £Er S hIEMKRER L. B4t
W, 2T, RERARERTHNRAY, S HEE A EBN, &507K5 .,
RS RIR RM, BELAETNSE, B RRMMEE R (Matthews et al, 1988).
SRMAREA, SESRE, BRI pH EAMSE, bTitBmERE R
TG B B A B (Smartetal, 1985), —BIERT, i 2 HBKREASRIEYE
Wy, BETREMNER, SREKSHINESER Morris et al, 1982), SKMEKITR
LT RFIRW, RTS8 E AT . 563 LUAT R E T As 6 3 LUS LT
BEgea il FEmEa e gL r~fEMEZEMS (Jackson et al, 1993). H45,
TIREEREMEE AR SE R PERENRYE (McCarthy et al, 1984),

i LR R A TR SR R E A 2. I B AT LA S LA T Ak
M. sk, it A S MRKEE D e RREK AR, B, Bl tEa SR
BEHERI SRR TT AR B=, Bid 38 A S8 AR R ERT 680 K 41 68 T 2w
MR, B, BT EEHTEWRESK. Fit, HRNBHERES FEEEEEE
RIS R, |
+ NG RAEERROEHSSBERALUPRESEENER (Rankine et
al,1971; Wahl,1988). +IBEIEW/ERBINENET TRIORER, BRERESATS
A VT ST , 9000 - SR A8 P4 4 65 # B - e ke BB O R M, DA B R S R B
BRSO S EAERR G, R, BVURSE. BNFE. pH.
KEHKE . TEAFHNEEHALEELATE—EREE. TIEAFNTRRERREKE
R M AU R T e E EARIR

2]
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BT E] LA B A R W A A AR R B (Nagaraiah,1987), IR, B
THR#AR, TBOR/EERR, Eik, CSEEHBWHBAESER. HENERE
MR EEEESM. MK ESRERR RN SN S AR, TER SRR a8
RHZEHBEHRETMNE (Pagliai et al,1984) . THEERER T TALKRICE Bmst, HEE
HIfER BTSRRI . 13 pH E X ERZMEYN — L7 T RHTR. fEErsE
B, M. Pk BELRPEETRRBEEOES, NREFARIELSERATEE
F1EfE pH{H (Jackson,2000). +TIMHIGAWMERHEMEWEEH LK, 8, SEE.
HEH. EHUIFREERKTR (Robin et al,1996).
T8RN YRR T L3R B B BEARES, EBEZBKREKNER. SR LIRK
SEBREERNTERENRE, XNEFRTRENRSE. TROHOCRETUERBENEK
(Hardie and Considine, 1976; Matthews et al, 1987). H3ERE4)> (Sipiora and Granda, 1998 )
REFHBERRERFE (Matthews et al, 1990). — AN EF /KO MHER T % LB 5 E
I3RS (Bravdo et al, 1985; Freeman and Kiewer,1983; Ginestar et al,1998; McCarthy,
1997), BEFK 4 HHE KB R FMRE S AR EW (Ojeda et al, 2002; Kennedy et al,
2002). ZHEHEAETEERE/KKEE L, Anconelli & (2000) @it M GBI+ EE
Y17K-4 B8 358X (Crop water stress index, CWSI) /EA— MUK BB & EMKEH—A 858,
INHEERE BN R REE ZSERKMER T, LIRS CWSI AER 0.4 #I7K 2l .
TIFEFENEHLMEER WA RE S .. ENWERALR, #REEnERR
i ERIREDE, HERmEEN R REEERE LR NE. WENEmW pH E, B¥
MEELREEEPNHESHEEERMEYHRRSE (Bravdo, 2000). Bravdo Kl
(20000 EH & £ BE A ) LRV & BUK M W Rk U R MR e R E SR A T
16 FELHEYENSE. XTHAEMNNEREFRCLR/ T/ ZHWR, BTaM. |%
ML BRR, SRR RN ER RSN EEE RO NG EERET TR K,
HE R RARE R ELETHE (Ewart and Kliewer, 1977; Kliewer, 1971; Kliewer and
Cook, 1974; Conradie and Saayman, 1989, Bell et al, 1979; Bravdo and Hepner, 1987; Spayd et
al, 1993. 1994, 1995; Webster et al, 1993; Wample et al, 1993). FALXT % & #i B WE &R
HEWEEGRERNTEH, —TERRIERENZR. RIERR, W& EIREHE,
BEEER, FE23RE (KEBWR) BE (GayEynard, 2000). =4 25F~BHEERA —
EHIEA (Spayd et al, 1993), R, RIEEEAEMHEBHEANCERREARE
/i (Treeby et al, 2000). HASEMBMEFREKMELKFTHERR S, IHEFET
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WHRRWAFRLZMHRX

PR R REE G RERY R -5 AR (Bravdo and Hepner, 1987). Spayd % (2000)
A& 74 (RiesLing) A%, BMEH B SHEHEEEREN, TEZETME, {8 Ough 5 (1968)
RBINA, FEREIKTF R 0~448kgN/ha FTEE A, MHENHEETHRTSERBEZ5.
ARARENEHREEGTEVERE B TRAE#ERERKT~CHEETZRE, KX
REEY, EWRBAFREPHEH SR TREEM (Morrson and Noble, 1990;
Spayd et al, 1993). FEEBEEREIN, NHEEEPWER. FHE, BRREERYAHFEEH
E—EfEm, MHEEEANKER (Spaydetal, 2000). HESSHELE, LERHEER
SBFE, EREERCKT 30C)FEA T S MEH TP RS HEE PR LEE (ethyl
Carbamate) (Whiton and Zoecklein, 2002; Ough et al,1990). 55— FHZEEA EHE .
EERBEFEEBRELEETIEEENEY, LREEERNSE. HETUNE
BRAHASEMNRBEEPREYRANERELTEE, REERRBESR (TXEFO Y
Jii (Secondary aromatic compounds) f 4 5 53K R v R B F VTR R (Vos,1981).
—FBNATHITRERENEESAERE 120mgNL HIEERAEE 150mg/L HITTFEALL
# (Spayd et al,1995)., ZE—EAFEHMHFHEHEK, HHTPHIEXBRESFUE TR,
XEALEEB B ARERATEER, IrE—®BABS% (Henschke and Jiranek, 1991;
Lohnerta, 1996). %%k, ANAR, BEASEWIRENAE (Bisson, 1991). RANR
EB 4 BRSMSIE M B4 H,S (Agenbach, 1977; Ingledew and Kunkee, 1985;
Henschke and Jiranek, 1993). EXTH&ESRORFERAFTEABNELR® (TARE2)
MASRTHEESESLHERMEARE (Spayd et al,2000; Spayd et al,1994; Vos et al,
1979) . S B BIE il B WA S0 LIRIEFKRI . SR &S E KRR . Gay Eynard
5 (2000) 76 & A FIxT B (White Muscat) BIiRE AN 40KgN/ha™ HIE B 4, Spayd
% (2000) BiExEEEBTMET S (Riesling) BHRAR, BENENHEAEREN
56KgNha''y™. '
133 AAEE

ANBAFEEXERBRETA, SEGEREK. BYEHW. RRAFHEREKRTRG
A%, EXEMHANREREES, HEXDIRRZRTER, BT LRREKERRT
TERMEAE., UK RiEENE, Bt ERERE, AKETWHNH, TERET AW
R K R SR,

ff: ARHMESaEERANATE, WEERAH RS . —8N Kk, ErE S
R R A R S BT E & B A pH (BRI, BRI R H (Looney, 1 981;Morris
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and Cawthon,1981;Reynolds,1989 ), & HF . HER A H M KK R 7 & & #w
(Balasubrahmanyan et al,1979). RERPELTHEEREWEIR R BEEMNS LK
(Morinaga et al,2000). (HFEE KN SEWE AL NN, MAESEEFEKITER
EHER. XTRETMS, WREF —ABREFEAEMNE, B4, IMREFERED
SEFRRR. HEAMt (RE. D%, HHEEE. TERELEHETIAMERE
. FREETHIEEEERESIMNMR () (Zabadal et al,2002; Palliotti and Cartechini,
2000). AT LHEFMARETUS RO FRYE, FRE3a DUl =i kEes
EHHFHE (Reynolds,1989). BABAM AT ARSI E, TR R, WHRBENHR
AT 8] () A Rl & W 3R St R AN XABR AR 4> (Fisher, 1973: Wood and Looney, 1977;
Guidoni et al,2002; Palliotti and Cartechini, 2000; Dokoozlian and Hirschfeldt, 1995;Hunter
et al,1991). Palliotti ¥ (2000) DARFLFFEZRAMBNRBERAEFERE 40% 1
BRI B RGBT BB DU R BHIR AT (A — D, M T ATt E R .
ZH. HEEFMESENSE, ®ET pH{E, METIHER. Guidoni F (2002) i
SHRAN, HEFERNTHETFR-3-EAHHEE (Cyaidin-3-glucoside). FEEFER-3-
HEFEE (Peonidixl-j-glucoside) 37 -HEREEI-FEEE (Petunidin-3-glucoside) )
S8, ~F{ERE-3-HHFE (malvidin-3-glucoside) Bt/ TE . H (acylated anthocyanins)
AZHMHEW. £ LRAFEHERRT, FREE LERETATENRER. ERK
HifR RS RS R E LA RN R R HRE . R SRR R R
Wk, —RET RO AREESRKNEEL, AEEEEERH L RREENE S
AER MRS (Sinton et al, 1978; McCarthy et al, 1987). —REFELHEERR, EXA
REE AR, BB RARFERT—F, RRSEFT TRBEEE, HRR
SREBEN. HEHEAREEE Y RHE (Leaf anea/fruit weight ratio) A EIETF.
A AR B RIER T AR EER FTU A RIEERER RSV ENRBER, 7~
10cm%g MM BRILEEEREHWEHEMNIEFE (Kaps and Cahoon, 1992; Smart. et
al,1985). FFXANHAELT, SHEBRFHTR. MEXIMMHER L, FHEmHREIETSE
BRAOEEW. SABETS, —EH Rk 10emYg U b, RETEERRINY
miR/, TESHIZEEE T, pH {EI¥E (Jackson, 1986). XTPH7/8 (Seyval blanc) i
7E 10cm¥/g UL LB R, AR PERMETREERY S B, Y REHE 15cm’/g
i, HEFAEKINR.{HH R L SERF R H pH {5517 € B (Kaps and cahoon,1992).
EE R A EEIEIRL, Bravdo % (1984, 1985) NiFH TH#KMAR (crop load) #E=,

24




WERRNERZE 2R X

Bif=@ 54382t (yield/dormant pruning weight ratio). fthFi4ENNER (carignane) iR,
SEEAFTMN 196 BE ROHERTHEEEER, JREE 46 NABFERMH. AAS
EERAMAT 12 H&RREETERE.

HE EUHHREBEEARARES, ARBRFEEAXNEEH R EE SRR N RER
REMFIR. AT (Riesling) FARUENAKLEYEEEERMBEERY &
HEE FREEEKFE (Reynolds,1989; Reynolds et a1,1994) . SHKFHFE (Reynolds et

al, 1994ab). BERZMIGE
EIRHE & (Webster et al,1994

B A HRATEE R B #0450 (Reynolds et al,1996) AR wiD
). RERBHHEBLTSEWENE, ERHERBTE

11

EREE (B0 REESMERKTE. BWHRAMUBEEREENEKS, WA
B BAHER RN BT 353000 8RR, EiF LHEAT T Y5 E (Pool
et al,1993; Fisher et al,1996) FfEI{tE8Y (minimal pruning MP> (Clingeleffer,1984).

Clingeleffer 1A% (1988, 1992, 1993) J& McCarthy & (1990) HIRMIAN, Bk
S5 A TAEEYAR, FEEE, RERS, YRLHAS-NHHERRGREER. BF

KERRERERBRTRREH,

(8.5 A T AR L REE T Tt BRI ATE B R,

K T S E8FD pH {(Reynolds and Wardle, 2001 ) . §LERE B 1 BB HF K B 7= . Keller 4(2004)
P BB ER A (Concord) BEATEHRE WA, WK IAAVIMER G R REAH
BRD TR, BHEFHEMEFRREHSAFHEOARTN, Frel, REEFBSHE
FERAFRTRFTHRLE, FUR, BEWHENTR. RERD . FIHARKOERS

FHAERBELESEER.

75, EEEHBEHRBERE~BREXRIES

(Peterson and Smart,1975; Kliewer and Bledsoe, 1987, Reynolds and Wardle,1989; Cartechim

et al,2000). EEEBE P,

DR—IF LIREN T RBERBHRBUSIE. FTBR

SREHBREA, THE, BOBEERBHTHESH, YR, ROLE, SHHT

6 MR, SEERERGR. [, #HO0RETRERSEFRANEE, THEES

& F G 7 . Cartechini (2000 A%, BEH 0 (FEE—R), &Mt A FH(Cabernet Sauvignon.
Sangiovese.Verdello. Drupeggio #1 Sauvignon blanc) MG HEREMSE. 2H. BA.

TEEEHFHEM, RBEFHERE

(Sangiovese) HI=BEREWI, HiSFE~EBEATH

i, WO ERELAD) 5RO, S BFEREET =8, EEFE R
BHERY. EEEMARNSEREE, pHETH, MECHRAIAERZERN. BHLOR
MEhE T RALE, N T BRI R, XSt AR SR RENLS

VM, AL MR BB E S (Candolfi-Vasconcelos and Koblet,1990), i E.
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a7 @AM THEATH FREEENE, BETS|EE, BETHEAM
SRR, BET REAARIFE (Gubler et al,1987), F T mH-EANBIZY, ®oTH
BRRENS, GFENTEYERLAEattbE (660/730nm), & T HEEE R
(ARG, XA T B AIEELES (invertase). PEP 324LB§ (PEP-carboxylase).
EHEMEEE (phenylanine ammonia ciasi). ERME (malic enzyme). R EE S B
(malic dehydrogenaes). FHBShiRREE (nitrate reductaes) (Smart,1987). H&E ¥ S
AR L, EEARRER, ARMERE AT UERTREH. 7], A RLEEE
W EERS (AR, BT pH {£) %4 ¥ B A% (Peterlunger et al,2002; Reynolds
et al,2004,,), FHR R RE —EER AR, FANEARFTBXENEALT, ik
FIBEFAMNEFEEENERETE (Reynolds et al,2004,4) .

BECHEEMRBERR LS ERNENER TERBSEHEEW, FH
B S ETILITE (Howell et al,1987; Smart,1987). FHitt, HEEHHAXHEBSENEE.
HRERSBRERTHEROERS A, MR T A MER RS, L, BEREHAS,
BETHREFHHEETE, flnaEmHNEKEE. %%, 2 BFEMMX FFRE
SRE I I A ERAT BE A ok M- BE A 25 4 (Smart et al,1985a.b; Smart and Smith,1988; Morris et
al,1984; Reynolds and Wardle,1994; Reynolds et al,1995,1996; Kiiewer et al,1988;
Shaulis,1982; Smart et al,1982a.b), {EEIEFEHS, HHERF E P EBEIERE T E OB
%. HETFH, REMTEKERMEERE, FTREBRNMFHOER, ETHHERSE
BAXNEEREH, FRTFRETAERHARBSE, BN R ERENEFSDRE K.
HEWARR, FERWIEL. ERERE. B4l FREHE, MBEXR, REH
YIRS B TERS, EXF 2887, AAFRMENEERERTE L REFIK
BRKAES (FMESE, HFLLM (FIoFRER Shit, waFE R
4 (Carbomnean et al, 1985; Jacksonetal, 1993).

Bz, BERRANLANEERS, BT LREBENEEZS, EFRESHIWA,
whE., FKETHNE. REES®. £F5EFS.
1.4 ZFHRBENMENX

EEWBREEEREEERANEHEREY, REANERF REAT LR ER5k
M. MEXZHEEREFARAD, LEEMEHHER, BAHSEWAHEGHINETE.
KBRS AEE, SEARTRLRARRES, BT SHRET L.
Hit, 4BRABERTERNBF. T 1TAENAEER, XSE&F. DEFE. R
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CWERRIEKF L EMRT

S0, BERBEEASEHARNTRAGEL. ERENRGH B, E— 24
#TF BRSO,

NS ORI (2R, HELED &, MENRELERER S A RHREHER,
PR R ROEWETRENHR, BEEhETEEERY. HEE. BRERT
EREYRN AR, BEHENERESYRBHOHRE. EXEBERNFEEYR
R BRI, ARESHRENEEURSREN, REREERFRENRR LY
RAOBMBELF. BE —LEZNREH (BERE. RB) SWERE, BE—BEFR (L
RTRE. WP EAERS) FRANMERETR. CZRERCHEEGES T SEE
EHME. KAEEREALNMRE. BN EERM, LR, "Wk, REShEg
KEORBER, ESTRETE. FLAEE, BENMNELIREHEEYRE LR
REXMEHWGHRRE. A, CREBEHET, FERKG 40%UE, RREL
WA NEERSRRHE —, BRFERE. SRRNEE. Rk IELs
78 1 8 R 5T

A A RERBEHE EF P EENERRS, SFK. T SEARBNED
BH, ERRE SFHEURD TR R B EHE X BT B3, £
HUHE BRI T AL LT EE, FRTURERAMNIRAMNTEEEEE. BR%
EROTN, AHIAEEHBRETECSH, AT ESEENBRA G TR HA—
B K R LR BN, UHBRE QRN RS, TR T B RE RSN
fhia 5 BARAE A SR B W, R AR L B R R A A PR
BE.
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2.1 RIEFErE
2.1.1 HE S

HFE (Vitis vinifera L. cv. Muscat Hamburg): FEXFLHERE, HEs

i

IRERBK (Vitis vinifera L. cv. Cabernet Sauvignon ): =g
REE (HEER): B¥nthEAEBEA RS, HFE, HREE

2.1.2  iiF:
FEIRAA:
AR

EEE
WS
3.

e Eh B
A&
et 4220 ¢
Tk Z.E8
Tk PR

£ Y

2B 2.

I E TR
BRERE:
ToKER B
fie IR

H %

HR
BETE
JLEHR
REBRFILEE
ZIRE
(EEN.

B IRE
RN
BEEENE
KBRS
HERRN
HRER e

2.1.3 EFENEE:

2 MR ELZE

He ey

LENERT

FrE R

KW BAFERFFR A
WZREHSFHATRX AT
REMEERA =]
RiHT A AE R A A
FEELATHBAH

R RALEEFH R A H
Rl THREAR
Rl THRA A

Nt 3w 1]
IWHRERSFEARAF XK FELT
KEBEWRALTERI

ot 30| ot I
WHRBEERWFRAABWLI]
FEERLTRAERAT
Sigma 4 7]

Sigma 2> #]

Sigma 2 #]

Sigma /7]

Sigma 2 7]

Sigma % 7]

- P EEHER EEFRA AT

R
FETRELIAERAT
SRE TNV KAL)
fot::c2v ol
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R K FEE L2 A

KDM Y if 8 e 3
Delta320pH it

WD700 P

2004 Big BER /KB
WAL LGR104.2 B R BEATRE OHL
EYELA N-100 JEE#E R
BUCHI R-114 ¥ B X
SHB-IIfEH KL HEZR
GB3002 HFXF

AFE240 PR

KT-250W #8 A S i Se ]

722 Yl o Y6 LR v
FRITHN

Waters B Z0BAR % 21X
GC-MS BRI{X

0.45u m MR

EAR AR E

22 Rkt

(L 7548 BB O A SR TR

B SSERI B (LA BRAT
LG BT (Kil) BEHMA
BN E R BARA T

JEREABELOHL

H#&

B+

HMER THFR AR
¥4+ Matala 24 7]

B+ Matala £ 6]

FiGE FEPARETE L T
FEB=aE

HZ

X E Waters A 7

Z[EH Agilent 2 F]

HZ @

% @ Finnigan Trace MS £ ]

221 EXWMHHRERNERNEEESHEM

L REEAE L= LR AR HRENEEN, %)
re B — B MASH B AR e e R . RIS YR

4. %28 1.8m, BRITEE 1X4m, KFPXEER, KHEHSGSBY.
W, A 1.7m, PRATEE 1X1.5m, BEEH, KPEHEEEN.
F2003 9 A 1 BRK, SRHERAFRAERTEMHE. 9 A 10 H~16 Hirk
WERELE 17%~19%2(8, FHFR5E6, NRSHARSBRBME. T9ASH. 9A
16 H.9 B 27 B 10 A 8 HENRHHE RS 5Kg, BELIRERER S HRRH 02

TR MRS R E TR EE.

1B — IR B S AR F (L),

10 A 8 BXRETFRRERNTY, FARNTERAMNETRE, BEAEY: FTH

F6H, PR

222 FBHBEBNFESSRHCRESEERBMIL

R LAEERBRERHEATEMIIT. BERERES, 4 F-
X2 ¥, REHMEEFEEEFLR 2-1,

B, WEEE, RREREISHIE28~33C, TRB7TRESEEE, SR THERZE 2004
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#F 2-1 MEEAS T IEKE

Table 2-1 Nutrient level of soil in crop load treatments

A HLR
Organic
matier(%)

HRE B #uH  TRES
Effevtivep  Available

(mgkg;  kimgiks)

m H
Analysis

Effevtive

N (%)

Exchangeable
Ca {mmo/ikg)

Tt AR
Exchangeable Effevtive

Mg (mmo/ikg)  Feimg/kg)

Effevtive

Zn {my/kg)

CH:

Conteat

0.64 0.046 20.5 49.6 40.6

10.3 92.4 3.39

2003 FELXF BB R B
018 Bi/m. F 2004 FEHFEFFK
23|
B REANE A E R R R B FHTEKE,

BT 2 H/m. 4 #/m. 6 Bi/m. 8 #i/m. 12 &/m. 16 fi/m
BABR, #H—PRAFREHEE,
FAETRHES A 4, 738, 7.86, 12, 14.34,

7

L ALE

el

1019, 3
16.32, 16.5, 19.4, 22, 26.1. FHi

BiE, ARy . FRENEE

H

B B, 18 Microsoft Office Excel 2003 3#4F

A

34347, 16 MATLABG.1 1T H

PRI, ARSI ) S
223 WMEHFRHNELEKREHHEBROLM
R = A RB R R AR (BRI

—
=1
il

FRATEIEEM) #

AT, AR 5 EAFR

B, BTG “U” Bk, -
16 1. REH 5 b
B 1 (T1): 768 (4 B9 B) Bk LMEM,
SR 2 (T2): TEHE (4 A9 B) BiE FEEM,
AFE 3 (T3)
AR 4 (T4)

: A (6 H23 H) MELHREHM, RETHREMA,
: HB 6 A23 B mETHEM &R

2 70cm, BRATEEN 1X2m, BidbATI, KB 15~

RE TEHRE, SHE AR
RE IR, BHE—-IEM
T%EF”?%@%

LR, Eh e R

HE S (CK): AEZERE, RELSRER —HEHERNRE

TRAM (7 A9 B) MRIERH (7 A 28
HHED. KEEE, RELIHER. SRE. 5.

FD SlE&LENHHERKE (KE
AR JLRE. RILFE. REIL

#E. BETE®R. 68 URFIHBENERL. SEER.

23 WEAZX

23.1 EEREYNIE
AR S B
SHEERERZENE, HER)

).

H BRI
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E RO B E B3R R B
T FIERSE (

.

| ZK

= HEE. REERRE

A A

Effevtive

B(mg/kg)
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232 #HAEMHEVEANE
2321 BEREPHESRESTEAEESYVEMMNE
HESEREREREYE (Free Volatile Terpenes, FVT) M4 & SHIER MR KY K

(Potentially Volatile Terpenes, PVT) #J32HL: 4&#E Dimitriadis 1 Williams (1984) BJ%i%,
BABHEERE S kg, SARKREAEISMN 25 ¥, B 100g B 250mL 5eAF+, IRA 100mL
FBEFK, F 20%NaOH i pH6.6~6.7, B 2L 1@, FHMMA 700mL E&FK, &
BIKEAEREEE, ATHEBEH DR, £ 12~15min WEE 25mi #&ER, B FVT
IREUH, #RJEF 50%HsPO4 i pH E 2.0, 7 15~20min W 50ml W&, A PVT f&
B - |
SNBSS FVT REUE 200mL, PVT $REXH 400mL, 47 70mL 1 120mL =%
R = IRFER, &H 8 PRI, FATKRBRATREK, KD RIIZREZEDGE,
Al — S BRES ImL WEAKRER, EHETKES .

{2%: ZEME Agilent A7 GC-MS BHAL.

iR A, HP-SMS i (30mx0.25mmx0.25pm), BFFHE: ¥R 40C, RiF
2min, JEBL 3°C/min F3F] 150°C, {R%F imin, HLL 5°C/min 72 250°C, &#F 10min. %
5% He, WE 1mUmin, SAEEHE 300°C, #HER 1ul, L 100:1.

Fiig &t BIYE, EEHEE 70ev, BFHFIEE 230C, THEWE 29~400amu.

& €5 10 S R 1) R I 2 Bk P X RO TH ML FE Niist98.L 1 Wiilley275.L 82 B 3F StniEE &
SHEGHTEN, SESKENSERARRE—LERE.
2322 REBEBPELMENRNIE. '

FEHRA TR Francioli % (2003) ik, ERHIE). B 10ml HREBRET
15ml TRZFHED, HEWEE 100pmPDMS ZFEBCKEAFEREN TR AT, T 40T
40min, BHERREBCELIBBASHGAIEHAD, T 250CHR 3min, R EIMBREL
1

GC/MS 4 H7{% 5842 H Finnigan Trace MS 27 GC-MS EXR{X. =HHEBIEFRF:
PEG-20M A (30m X 0.25mm X 0.25um), ¥EFFH#: 418 35°C, &% 3min, 5L\ 4°C/min
F+30 120°C , {35 2min, B LA 10°C/min F Z 230°C, {#FF 8min. H 4 He, #iti# 4 0.8ml/min,
SUEBREHN 250C.

&M B1R, BESEE 70ev; BFHFRE 2000C; M&F2EE 350V,

S 25 e B0 R R R B O S HLI R Nisto8.L A0 Willey L MY 3 S5hmft it
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B AT EN, WIEANAFEITEER, BHRREEEREERITE.
2.3.3 ERSESMIRATRIE |
2.3.3.1 BRIXEEIME

128 Amiot & (1997) 1 Mayen 2§ (1992) HiF i, RRHIRE.

8% 20 T 1 200mL6S% 2B (& 0SHIRMETHASY) — HOATIES R 30 45
Bl E—->6C, 5000rpm, 15 SEHEZEL (21K) -~ B ERET 40°C, 60 B/olEHER
Y LR BRRGE > PAWFARMEE (LH 1. 1) &8 2 RBREEFZ LETEN 20%M B
2% RBMRAE > ZBZBEEFHRERTEER 3 K, WELERFIAMHE->35C, 605/
SREERNEERTER>5 mL TKFERERELE BB~ 045 m HILBBREEAER -
HPLC 4347

FZE 40 mL A 40 mL 48K 40°C, 60 ¥/ e & R LR R4~ FLEH
ARt (R 1: 1) EE 2 KRAEF LB~ TEM 20%MBRE N 2% RERER> LK
ZEESBFENTERE 3 K, WEELEFAVME~>35C, 60 H/nle# BRI LR T&
> sml FKFRERLRA 04510 m MILEETIBER-~ HPLC 447 .

HPLC %1% : 3£ E Waters 2 B @ B0OBAE GG 4 474X, PAD #r U 8%, 53822 7] VP-ODSCis
i 250mm X 4.6mm, PS5um. FE ImUmin; R 101 #HK: 280mm. &
BERESER: A B (& 0.1%FE), BK (& 0.1%FE).

2332 BEIRBATRMNE

R fBMAHMEEETHRRERAEKRABE (24, 1999
234 HEHBEEAINE |

B S 24 (1995) R A, BEEL 0450 m FLEBHKIELEIE, RER pH{E,
FAHE R pH FIBMEA - R riil (A ¥-B W —EILRBIRE) L1110 MK
EEE. NRBRENABEENRT 1 cm WENF, FESHMEEITHEK 4200m 1 520nm T
S HIE KRk, BB REM M N ZE AR NRREHE.
23.5 XEREMRE

H Ciras-1 EHER S NPETHFHERE 4~7 AHENEEE, BAEEENRE3
&, BCOREHE.
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3.0 ERMHREFAEERNELAEES YRR
3.1.1 RAIFEELRIT IR
eSS EAM THHRETHA T SMNPNSHEEMSRENER 3-1 Fir.
BMERBREENSHEEINE A 16 BiXFIEH, DESBMEXNTEE, AR
i, 10 5 s HEEERE TR, BhTREW 1 REWRE. AHEAEEIRERE9
Hs B&HE, MEHETEREYE. REHEH, B9 A5 BWREEN SHERTERSN,
Hi & REFFAMEREENSHEEREHEER, EHMREENTRENAERTH
2, IXTTHER B TRt RLHIEH R, FRBERELLERME, R T RrRRITE
RERRITHFE.

£ 31 FERABREFWH RS HE. aRE (g/L)
Table 3-1 Total sugar and tartaric acid of Muscat Hambourg with various trellis systems in different periods(g/1.)

9/5 9/16 9/27 10/8

X W ®m ® ®m W W B B
Sugar Acid Sugar Acid Sugar Acid  Sugar Acid
W 126.07 5.04 18500 486 18333 486 163.33 3.78
Pergola system -
! :
AR Vertical 00 432 18000 3.87 180.00 324  160.00  3.06
trellis system

312 RAMFEAEERYROKN
3.1.2.1 HRAEWEREPEREESYRAMSE

RIER R 3SR e R BB B A IE RS GOMS BB THE, S42 R
ZEHHEE (NBS/WILEY) BERBE T, 72 FVT R PVT REUE R & KRN
%ﬁ&ﬁ%mmL,ﬁ%s@mﬁﬁﬁ%%ﬁwimﬁﬁﬁ%ﬁ&ﬁ-%A#mmﬁﬁﬁ
RIEEREY Y 79% Bl L. HPEWMaas PR 84 7, BFERK 49 f, BEK 25 M,
Ba2k 10 fh; AEREEATRMB 657, AFENHKI8H, ERER17H, BEE 107. 5
F& 3-2. FHERNEREY RS A RLRR.
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F#32 BREWHTERERRRS
Table 3-2 The volatile components in Muscat Humburg grape berries

& 28 h
S¥FX  aTFE Wi 4L
KN4 PYAE Molecular Molecular  Vertical  Pergola
formula weight trellis system system

Sanene % CeH4 122 o
Cyclopropane, 1,1-dimethyl-(3-methy 1,1-—F Z-2- (3-FE-13-T CpHjs 136
I-1,3-butadienyl) "R BHER . Y
1R-.alpha.-Pinene 1R- a -J84% CioHs 136 J
1,3-Cyclohexadiene,l-methyl-4-(1-m 1-FE-4- (1-FELE) -1, CpHp 136
ethylethyl)- 7 Nt - . V
1,3,6-Octatriene,3,7-dimethyl- 3,7-"H¥.1,3,6-F =% CioHis 136 v v
1,3,7-Octatriene,3,7-dimethyl- 3,7- "W E-1,3,7-F =% CioHis 136 v J
D-Limonene D—F% CioHys 136 J v
Beta-Ocitral B -F¥iE CroHs 136 J J
Beta-Myrcene B -HESE CioH s 136 J v
Trans-.beta.-ocimene -8 -F#E CioHis 136 v
Santolina triene CioH s 136 J
1,6-Octadiene,2,6-dimethyl-(2)- (2)- 2,6-— B E:-1,6-3F "% CioHs 138 J
Trans,trans-2,8-decadiene R, k-2, 8-B 4% CioH3; 142 J
2,6-Octadienal,3,7-dimethyl-, (E)-  (E)-3,7--F#-26-F 488 C,H,O 152 J v
Furan,tetrahydro-2,2-dimethyl-S-(1- 2,2- — B #-5-(1-FE-1-F#H C,H,;0 152
methyl-1-propenyl)- - & g v v
2H-Pyran,3,6-dihydro-4-methyl-2-(2- 3, 6-—&H4-FHE-2- 2-FH C,H;0 152
methyl-1-propenyl)- -1-RiGE) -2tk v
1,5,7-Octatrien-3-01,3,7-dimethyl-  3,7-"F%-1,5,7-F =/-3-8 C,oH;0 152 J v
Genranial HEHE C1oH 160 152 J
E-citral E-fTHt R C1oH;60 152 J
(+)-alpha-Terpineol (+)- o -5 HEE CIOHI80 154 J J
2,6-Octadien-1-01,3,7-dimethyl-, (E)- (E)-3,7-—FH#-2,6-F —J&-1- C;;H;3s0 154

.18 J
3-Cyclohexen-1-ol,4-methyl-1-(1-me (R)-4- F £ -1-(1-BE L FE)- CH;s0 154
thylethyl-),(R)- 33 CE-1-M J J
Cyclohexanol, 1-methyl-4-(1-methyle 1-FFE4(1-FREZHE)-H  CHyO 154
thenyl)- o v
2H-Pyran,2-ethenyltetrahydro,2,6,6-t 2,6,6- = HF #.-2-Z W F U E = CH,;0 154
rimethyl- -2 H-M s v v
§5,7-Octadien-2-0l,2,6-dimethyl- 2,6-—FRE-57-F " H-2-BE CHiO 154 J J
7-Octen-2-0l,2-methyl-6-methylene- 2-F3E.6-T0 FE-7-F4-2-8E  C,oH;50 154 v J
2H-Pyran,2-ethenyltetrahydro-2,6,6-t 2.2 4852, 6, 6-=BE-M C,;H; 0 154
rimethyl- H RIS Y
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3,7-Dimethyl Octa-1,4,6-trien-2-01  3,7- " %-14,6-F =5%-3-Bf C,0H;50

1,6-Octadien-3-01,3,7-dimethyl- 3,7-—FHE-1,6-F /3-8 C,HypO
Z-Cirtal Z“‘ﬁﬁ& CioH ;30
B -Terpinol B -5 A RE CioH120
eucalyptol b I l C1oH 130
Eucalyptol Fenth ¥ CioH 10
Linaloyl oxide ERBEHY CioH10
citronella E¥R CioH 30
Isocineole L2y N CioH 150
Ethanone, 1-(1,4-dimethyl-3-cyclohex 1-(1,4- — B £ -3-3F & & -1- CrHicO
en-1-yl)- )" e
2-Buten-1-one,1-(2,6,6-trimethyl-1,3- 1-(2,6,6- = H¥.1,3- B =4 CouHecO
cyclohexadien-1-yl) -1-2)-2-T 1%-1-8 e
Nerol oxide BRIy CioH 10,
Geranic acid HHER CioH 1602
AIpha-htiathyl-alpha-(ét-methyl-?»-pen CioH1s0,
tenyl}oriranemethanol

3.Buten-2-one,4-(2,6,6-trimethyl-1-c (E)-4-(2,6,6-=F B-1-FF 2 1& CHLO
yclohexen-1-yl)-,(E)- -1-3)-3-T #%6-2-H4 e
Alpha-Cadinot a -FEFARY CisHz0
Butylated Hydroxytoluene TEABERE CisH0
1,6,10-Dodecatrien-3-o0l,3,7,11-trimet [S- (Z) ]-3 .—‘7, 11- = -1, CdacO
hyl-,[S-(Z)]- 6, 10+ —=i5-3-8

2,11-Dioxabicyclo[4.4.1Jundeca-3,5- 1, 3, 7, 7-H&F&-2, 11-=
dien-10-one,1,3,7,7-tetramethyl- T IR[4.4.1]+—4%-3, 5-= C;H;s0;
$#%5-10-8
4-(3-hydroxy-2,6,6-trimethylcyclohe 4- (3-¥2%:-2, 6, 6, -=H &
x-1-enyl)pent-3-en-2-one FO-1-4%) -3-K#%-2-M
5-(7a-Isopropenyl-4,5-dimethyl-octa 5- (7a-RAF4,5-—FE-/\
hydroinden-4-yl)-3-methyl-pent-2-en Zfi-4-8) 3-BHHE-Z-2-H CpHaO
-1-ol -1-B¥ |
2.6,10,14,18,22-Tetracosahexaene 2,6 2,6,10,15,19,23- < M X

CH20,

10,15,19,23-hexamethyl- (all-E)}-  -2,6,10,14,18,22- =+ U748 Caoklse
Squalene i} % CaoHso
5-isoprenyl-2-2methyl-2vinyltetrahyd 5-57 R = #%-2-F -2 7%

rofuran IE: 7R

Beta-Pinene B -

Beta-iso-methyl ionone B-FAHREIE CioH 10
Neral fBiEE '
Vitispirane CH,Oy
Herboxide second isomer C;H,0,

154
154
154
154
154
154
154
154
154

168

168

168
168

168

194

220
220

222

222

222

290

381

410

.

2, &L 4. 2

<.

<

L, AL AL 4

LA AL

R T - =

&

A A
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g ATH -3 #h4e

0y 1 H Molecular Molecular Vertical trelli Pergola

formula weight system  system
2-Butenal,2-methyl,(E)- (E)-2-FF3:-2- T Hal CsHyO 84 J
Pentenal 2-RIEHRE CsH;O 84 J J
Butanal,3-methyl- -HETE CsH,,O 86 J
2(5H)-Furanone,5-methyl-(CAS)  5-FA¥E-2(5 &)BKRE N CsH:0, 94 J
2,4-Hexadienal (E,E)- (E.E)-2,4-C 1B & C¢HsO 96 N J
Furfural i 413 CsH.O, 86 J ")
2-Hexenal,(E)- (E)-2-C 1R CeH 0O 98 J
2-Hexenal 2-C R CsH 0 98 v v
2-Hexanone 2-CM CsH ;0 100 J
Hexanal oOE CeH 1O 100 v )
Benzaldehyde R C;H,O 106 " N/
2,4-Heptadienal,(B,E)- (E,E)-2,4-Ff _HGRE C/H,,0 110 J
2-Heptenal, (E)- 2-FRIGRE C/H ;0 112 J v
4-Heptenal 4-FRIFEE C,H,,0 112 N
Benzeneacetaldehyde EEE CeH:O 120 J N
Acetophenone #HLH CsH;O 120 J J
5-Hepten-2-one,6-methyl- 6-FR&-5-F k-2 B CeH 4O 126 + v
Octanal =1 3 CHO 126 J
3-penten-1-0l,2,2,4-trimethyl- 2, 2, 4-=F-3-[L&-1-0F C:H,s0 128 J
2,6-Dimethylbenzaldehyde 2,6~ P EKFR CoH {00 134 v
Benzaldehyde,3,4-dimethyl- 34- " R R CsH;60 134 J
Benzaldehyde,3,5-dimethyl- 35-_HE-FFRE CoH;,,0 134 J J
Nonanal T8 CoH 30 142 N
2,4-Decadienal 2.4-28 —i1nks CioH;c0 152 Y
Decanal(CAS) .15 CioH20 156 J
3-Buten-2-one, 1-(2,3,6-trimethylph 1-(2,3,6- = B B X H)-3-T #&-2- Ci:H;s0 187 ; ;
enyl)-) .5
2-Buten-1-one,1-(2,6,6-trimethyl-1 1-(2,6,6- = B #-1,3-F 2 & Cy3H\;0 189 ¥ ¥
~3-cyclohexadien-1-yl)- -1- )-2-T#%-1-M
7,9Di-tert-buty-1-Oxaspiro(4,5)dec 7,9-ZH =T 2-1-TK4E4,5) Cy7H2405 276 y y
l —
LEEb )5

aF 4SaTE By e

g 22 0y 454 Molecular Molecular Vertical trelli  Pergola

formula weight svstem system
Acetic acid, butyl ester BT RH CcH,,0, 116 J
Carbonic  acid,  bis(2-methyl kB8 (2-FFEEHE) BE CsH 503 174
propyl) ester Y




ERRAK 2

Benzy! Benzoate HKEHRSIERR C,4H,;,0, 212 J N
2,6,10-Dodecatrien-1-o], (E,E)- Z. B -3,7,11- = H EC Hx0, 228
3,7,11-trimethyl, -acetate,(E,E}  -2,6,10- T _=4#%-1-B¥-BH
Pentanedioic acid, dibutyl ester X _88 _T EH C:H240, 228 ) v
Butanedioic acid, T —BEXY (2-HEPME) B CppHy0, 230
bis(2-methylpropyl) ester N v
Hexanedioic acid, C_B8XX (2-FERE) EE C1aH2604 258
bis(2-methylpropyl) ester v v
1,2-Benzenedicarboxylic acid, 1,2- X BT E-2-BREFE C,H,0, 278
butyl-2-methylpropy!l ester 415 v
1,2-Z BN Q-PERE) C¢Hy0, 278
AR J J
Dibutyl phthalate AE_BEB_TE C16H2,04 278 Y v
Octadecanoic acid, methyl ester J\ES 8 CisH350; 298 Y
1,2-Benzenedicarboxylic acid, 1,2-3F —FHERT #-2- & CZ C0H30, 334
butyl-2-ethylhexyl ester Bd J

2.6,10,14-Hexadecatetraenoic acid, 3,7,11,15- {4 5 % -2,6,10,14- 1+ C,H340, 376
3,7,11,15-tetramethyl-, ethyl ester, 7<%k U588 Z B8

all E- J
Bis(2-ethylhexyl) phthalate ME BB (2-2BCH) CuH;0, 396
:Jf | J J
HERYR
o SFR  HTE KR W
BV & 34 Molecular Molecular Vertical trelli  Pergola
formuia weight system system

2-hexyn-1-o} 2-ZR-1-BF CHO 70 J
1-Butanol,3-methyl-(impure) - HR-1-TEY CsH,;0 88
(CAS) v
Toluene :F C/Hs 92 ooy
Pyrimidine, 4-methyl- 4 B R TE C:H.N, 95 J
1-methyl-3-(hydroxyethyl)propadie 1-Ff#-3- (32 % 8 ) W CeH,oO 98
ne i | J
7-Oxabicyclo[4.1.0]heptane 7-F% I [4.1.0]F 4 CsH,c0 98 J J
2-Hexen-1-ol, (E)- (E) -2-24&-1-8¢ CeH,,0 102 J
Bicycle{4.2.0]octa-1,3,5-triene 3 [4.2.0]%-1, 3, 5-=%% CsH; 104 ¥
Styrene ZREE CsHs 104 J J
Benzene,1,2-dimethyl- 1, 2-ZHEK CgHyo 106 J
Benzene,1,3-dimethyl- 1,3-"BEFE CsHo 106 J v
Ethylbenzene LEE CsH;o 106 J v
p-Xylene S B CsHo 106 v v
3-Methylene-1,6-hexadiene 3. FE-16-FF__1E CsHis 108 N
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Cyclohexane,1,4-dimethyl- 1, 4-—HE K CgHy4
Hexane,3,3-dimethyl- 33-“HEZLR CsHis
Acetophenone LB CsHsO
1H-Indene,1-methylene- YR CioHg
Naphthalene 3 | CioHs
1H-Inden-1-01,2,3-dihydro- 2, 3- & 1 8-H-1-8  CHyO
1,2-Benzisothiazole 1, 2-Z I C/HNS
Benzothiazole 2 3 Mg e C7HsNS
Naphthalene, 1-methyl- - R CuHo
Phthalic anhydride WEZFRAE CsH,05

2(1H)-Naphthalenoen,octahydro-,tr R-/\%-2 (1 5) -ZEK  CHi0
ans- |

Naphthalene,1,5-dimethyl- 1, 5 — R Cy2Hg
Naphthalene, 1,6-dimethyl- 1, 6-—HE-3% CiHo
1, 4-Methanonaphthalene,1,4-dihydro- 1,4-=2-14-T HEEE Ci2Hyo
2-furanmethanol,S-ethenyltetrahydr Mii-2, 2, 5-= B E.-5-Z.4% 3% C,H, 50
o-.alpha.,.alpha.,5-trimethyl-,cis-  [04-2-K 1% FF A
7-oxabicyclo[2.2.1]heptane,1-meth 1-FF #4-(1-FA & Z,E)-7-3F C oH 0
yl-4-(1-methylethyl)- il

1-Octanol,2,2-dimethyl- 2, 2-"HR-1-3FEY C10H00

Octane,2,3,3-trimethyl- 2,3,3-= & ELR CnHz,
Octane,2,4,6-trimethyl- 2, 4, 6-=HIH:-BELE CiHag
undecane +—% CuiHas
7-Oxabicyclo[2.2.1]heptane,1-meth 1-FFEE4- (1-BEZLE) -7-C1H )50
yl-4-(1-methylethyl)- EIF[2.2.1154
7-oxabicyclo[2.2.1]heptane,1-meth 1- 5 3&-4-(1-H & Z B:)-7-3F C{H,;30
yl-4-(1-methylethyl)- SR

Fluorene i} CisHyo

2-Furanmethanol,5-ethenyltetrahyd Mf-5-Z.%-a, a, 5-=HFE C;;H;30;
ro-.alpha.,.alpha.,5-trimethyl-,cis-  -2- [0 &5 FH Y
2-furanmethanol,5-ethenyltetrahydr 2,2,5-= B #:-5-Z & I &- ¢ CyoH,50;
o-.alpha.,.alpha.,5-trimethyl-, cis-  -Bhk B ¥

Cyclohexane, 1-methyl-2-penty- 1-BFZE-2-[R4eE- At  CioHas

112
114
120
128
128
134
135
135
142
148
150

150
133
154
154

154

156
156
156
156
166

166

166
168

170

170
170
170
170
178
178
180
182

184

L

£

o Al 2L 4

L Al 4L 4

<.

dodecanae + 25 - Ci2Hzs
Naphthalene, 1,4,5-trimethyl- 1, 4, S-=FFHE CisHua
Undecane,2-methyl- - —4R Ci2Hzs
9H-Fluorene,9-methylene- 9. BHE-NHE-% CsHyo
Anthracene B CisHio
Phenantherne 1 CisHyz
Cyclohexane,2-buty)-1,1,3-trimethy}- 2-T #Z-1, 1, 3-=HE-C;Hy
L7 mh <
Benzene,1,1'-[oxybis(methylene)]b 1, 1[N CGERE) 1C4H0
is- (CIS) XX |
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Decane,2,3,6-trimethyl- 2, 3, 6-=FRR-%E4E Ci3Hyg

Decane,2,6,7-trimethyl- 2, 6, T-=H&EA4% CizHy
Decane,3-ethyl-3-methyl- A E3-H R BN CysHys
tridecane +T=5 CizHys
Undecane,2,4-dimethyl- 2, 4-ZRHEA—8 Ci3Hzg
Undecane,2,9-dimethyl- 2, 9_—:EF'§-‘|‘_'ﬁ Ci13Hzs
Undecane,4,6-dimethyl- 4, 6-_HE- T CioH ;0
Undecane,4,7-dimethyl- 4, 7-—RBRE A% CiaHzs
Undecane,4-ethyl- 4-ZE+—%5 Ci3Hzs
Undecane,5,7-dimethyl- 5, 7-—HE A% CiaHzs

2-furanmethanol,5-ethenyltetrahydr R - a , a -5- = FF ¥ -5- 2. 3% C1oHs0;

o-.alpha.,.alpha.,5-trimethyl-trans- P2 -2-B:RGEHEEE

dl-2-Ethylhexyl chloroformate CsH,0,Cl1
5,8-Dimethyldodecane 5, 8- —HE -+ "% Ci4Hso
Dodecane,4,6-dimethyl- 4, 6-—HE-T 4 CyeHso
Tetradecane + 5 1 ; £
1,6,10-Dodecatrien-3-01,3,7,11-trim 3, 7, 11-=f -1, 6, 10-CysH;0
ethyl- + =
Phenol ,2,4-bis(1,1-dimethylethyl)- 2, 4-— (1, 1-ZBELE)ICLHL0
' -EE
Dodecane,2,6,10-trimethyl- 2, 6, 10-=FHE "% CisHyp,
Dodecane,2,6,11-trimethyl- 2, 6, 11-=H&E "% CisHj
Pentadecane +HE C,sHs;
Tetradecane, 3-methyi- 3-F -0 ge CisHaz
1-Naphthalenamine,N-phenyl- N-FEE-1-Fhk CisH; 3N
2-naphthalenamine,N-phenyl- N-Z3HE 2-F ik CieH 3N
Decane,3-bromo-(CAS) 3-I|R-B5 CioHzBr
Cyclohexane,decyl- BN L4 Ci¢Hs;
Dodecane,2-methyl-6-propyl- - R 6-HE-T TR C1eHsq
Hexadecane : TAKE Cietag
Heptadecane TR Ci7H;6
2.4"-Dichlorobenzophenone 2, - —F_FH Cy3H;0CL;
Heptadecane,3-methyl- 3-EF-£-|-_—I:‘.1;‘1"3 CysHje
Octadecane | + N\ CisHss
Pentadecane,2,6,10-trimethyl- 2,6,10- = HE-TFix CiaHag
n-Hexadecanoic acid n-+ /5K Ci16H3;0,
Nonadecane + ke CisHao

Pentadecane,2,6,10,14-tetramethyl- 2, 6, 10, 14-JU -+ 5T CioHyg
9-Octadecenamide,(Z)- (Z) 91 /\KeBiik

Eicosane 5 CaoHy;
Hexadecane,2,6,10,14-tetramethyl- 2, 6, 10, 14-P5EE-+7558 CroHes

C]gH;;NO

184
i84
184
184
184
184
184
184
184
184
186

193
198
198
198
206

206

212
212
212

212

219
219
221
224
226
226
240
251
254
254
254
256
268
268
279
282
282
282

2

LA A 4

“

S

<.

.

LA AL A

R . T N T N T

Hexadecane,2,6,11,15-tetramethyl- 2, 6, 11, 15-JQEE-+SHECoHe
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1H-Naphtho[2,1-b]pyran,3-ethenyl CaoH340 290
dodecahydro-3,4a,7,7,10a-pentamet
hyl-,[35-(3.alpha.,4a.alpha.,6a.beta.

,102.alpha.,10b.beta.)]- J
Heneicosane I e &4 CyHayy 296 J
n-Pentadecylcyclohexane n+RERF 24 CuHau 296 J
Isopropyl Palmitate FRETAE C1oH150; 298 J
Amzilene,1,2,3,4,5,6,7,8-octahydro-1,4- 1,2,3,4,5,6,7,8- J\ & -1,4- — CysHaq 304

dimethyl-7-(1-methylethylidene)- RE-7-(1-FH T ZE)- J
Germacrene D . CisHj, 304 vl
Docosane e S ¢ CayaHys 310 N/
n-heptadecylclohexane n-+-CRER O CaaHag 322 Y
Tricosane —T= CasHys 324 +
Tetracosane ol == Ca4Hsp 338 J
Pentacosane i i} < CysHs, 352 N
Hexacosane e A 7 CysHsy 366 W
Cholestane HB 4% CeH;00; 371 J
Heptacosane By e ) CaHss 380 v
Octacosane 1 \%E CrsHss 394 N}
1-(Azidomethyl)cyclopentane 1- (BEETRE) FRE ‘ J
44" -Dichlorobenzophenone 4, 4'-—_ W KN C;/H;0Cl, J

6-acetyl-5,8-dimethoxy-2,2-dimeth

yi-2h-chromene | i
9,10-epoxy-7,8,9,10-tetrahydro-6-h 9, 10-3F%&-7, 8, 9-IUZ{L -

ydroxy-4-methoxy-5,12-naphthacen -6-#% #& -4- FH X5, 12-3¢

edione . - - J
Decahydro-4.4 8 9,10-pentamethyln4, 4, 8, 9, 10-FF &%

aphthalene te 3 v
Herboxide second isomer | v
Methyl6-methoxybenzolhlquinolin .

e-4-carbocylate J
Neric acid J
Sylvenone )

E: bR ¢V BRI

BREEK. BEEIA RERFEYUSL, BHRETBREKRR. BREXABER TR,
MNRENEIEFEFTREW. |
3122 HREFEPEIEZRLANESURENRPHENLER

BIESHBHAFREARBFTIE PRSI R RS X3 ENES
{ GENSE/ESRE), TEMEREERYHES TR 3-3 1K 3-4.
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# 5 RN SRR R SRR R

%34 FRASRABRENERBNE FVT #1 PVT REEPEENPEANRT{

Table 3-4 Changes of Ketones and Aldehydes and Esters in FVT and PVT distillates from Muscat Hambourg with various systemas during Maturing period

%34 & Relative content(%)

1t 544 % Component name AER TR #% Pergola system S Vertical trellis system
Molecular Molecular - :
. FF RS Free 547 Patentially H B Free Z4% Potentially
formuta weight

9/16 9727 10/8 916 927 1/8 916 927 to/g 916 927 10/8
7,9- AL T H-1-T648(4,5)%5-6,9- —#6-2,8- - CH, 05 276 040 257 090 0.74 075 036  1.72 136 057 149 2.63
ﬁwum.ﬁ:-_uzﬁ.m-Ox_m%:o?rmﬁnnm.m_o.&o:?u.méﬂ_n
# Z.B% Benzeneacetaldehyde CgH;0 120 016 020 033 017 017 015 0.23 024 013
3 FIR¥ Benzaldehyde CGHO 106 02 0.22 0.12  0.06 0.25
C.B¥ Hexanal CeH;20 100 718 183 480 033 017 019 594 469 263 036 0.6
2-CLEE 2-Hexenal - CéH,y0 98 46.60° 3221 2693 278 2.0 1.62 4569 3493 2093 270 129
f#R Furfural CsHO, 26 003 349 148 129 0.02 2.63 143
HEMBEENLEY Miscellaneous 020 023 (.64 086 Q.11 0.75 0.76 0.69 1.86
M. B4 WO R Total of Ketones and Aldehydes 5475 3704 3384 677 555 418 5199 4259 2568 651 518 4.48
BEZFEY (2-ZFEE) B Bis(2-ethylhexyl) phthalate CoHyOs 390 034 028 029  0.40 0.73 030 0.69
L2- R (2-FREHE) BE CisH»0, 278 310 270 1234 415 211 1923 213 0.89 1585 295 1114 2672
1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester
WE P _TH: Dibutyl phthalate CsHx0, 278 1402 2979 1739 2305 3591 2054 1120 2866 3074 15.12 39644  29.04
TR Q-PENE) MR C,Hx0, 230 0.98 1.13 0.55 1.15
Butanedioic acid, bis(2-methylpropyl) ester
XM _T&S Pentanedioic acid, dibuty! ester CHx,O, 228 3.73 4.81 2.74 2.24 5.10
XEMFEY Benzyl Benzoate C.H0, 212 043 042 028 048 035 030 0.21 0.31 0.34 030 0.32
ARt 44 Miscellaneous 1.23 397 163  2.88 0.03 2.55 2.54 4.53
Ma2s ik 244 & Total of Esters 18.77 3325 3896 2930  41.54 | 4641 1333 29.78 5347 1870 5587  67.56
P2, MK EREHESH S QE MR Total £9.93 79.83 9301 8502 8850 7932 8862 9128  91.00 8513 8713 38.06
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IERLSYERBNTL. WK 3-3 5K 3-4 PATLIE HAERB X S KR
A ENIER, FAREALSMAFTARANELER. FESERLEaYERENSE
EFHRERF OB LRABEER, EMES, T8 9 H278) 588 9 A 16
HEEBHEN TR, BEH (10 A 8 H) XHARE (XEHHMEEILEYELBEFTER
KESERMED. 8%+, APIEH2ELTHRER . G5l EY B/t
SEEFBERTHERENEEREMHEETR. TEMBRULEGYRSHNTELH
EREREIEET TR, ERE (FEH) G,7-“HE-1,6-F= 3-8 MR Eng
E7&. a-PERENESE. 2-FR-6-TFE-7-FH-2-BUE4 6. (B)-3,7-2HE-2,6-
FOEBRFES. B-FHEASTREXMHRMANE. ERRME A EH AR LA
R ES, AERESHEHERKMENESR. R, 2,6- —FE-S57-F 528
RS EEBIET, HEXHEEMN TR, MEBMRRET, LN SEEREE.

AL SMERBENTN. BERULENERNENEE, TREFVTERPVI#
B, SRMEERMNEEEmASE. L EENTRER LA RER E EIIXFMEL
Fagh, 12- K HRRX Q-FRFNE) BEEMEHSE FVT. PVT BT KL ERER FVT
REGE, e A BRET AN, S HERNE, RN PVT BRI
TURMNHZEHELA . SE_FR-T FE7EdI4E FVT F PVT REBOE R AR XS
SERREPHER, TPMEHENAK; EEREH PVT BREBETHHENTEBE
FHEE, HREBHMAE, WE FVT RGP EBRBEEMAEN. EXFR
FTEREMEEH PAOAN S EMRHEETIEK: EEEME FVT wIETTREH,
7 PVT FHREE.

ERA L SYERRANEL. FERLSVERHRAESE FVT 1 PVT 32HH
R BN & B AR BEE R IR T . 2P, ZENERLEYRE, THE
B 2-EEEBEE AT, T 7.9-TRC TR (4,5) 2-69-T74-2,8-
—HREREEE PVT RIGE P A% & B EMSREGEE T A MBS, MR W& PVT
RERPHENSERE, Hide: EFERERESE FVT BT THHRHEN T E
BE. |

B, ARREERERENEER, BELEDAERRLEYRENIET
B, BERSPWRHEMSENS. EXENEREYRT, BRE 3,7-2H%-1,6-¥%
ZHE-3-B) RERS R 2,6- " RE-5,7-F A2 B o - BERE. DR B-RE
. 2-CER. CESERRLHREESYR, XREEMENENFE. REEN
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SEREEE, MEEHANSELAYENSBRETEY, MESHYYETELE.

EAR 2-FHH-6-TF A

2, FEMERLEYE

-7 5520 BRI R AR AR 5,

) ESHMNANSEYENERTEL. MEPHES
PR TEL, (B)-3,7-“HE26-F_HFBRERELSEN, B3 PHEMERET&4,

fEEiH (9 B 16 B) #

F0.33%, MR AEERSFEKNEZ, BEE/EH (10 B 8
o RSN D-FREMRAHOENTSBDETEE, THESHHENEENET
B, TRERNESERSESS, WH 0 A 16 H), ZEFEHERPERMBIH LR,

£5# (9 A 27 H), %

AR (DIEBE) 3,7-2"HE-1,6-F"/-3-B) MERERE

ML ESHNERE (AE
A a - R ERAE =AM E

i (9 B 27 B), B-BEABZEMLEG AN & BT 0.56%

H), BERTHETEXESTH

TR SRR TER, E3)EH (10 A 8 B) #Himizik

TEHE. 75, HREHPEHHERNANSEERTEE,
PRI REA L SR . ZEREBATE O B 16 B) fth#l O H27H), THE
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FVT &, L& PVT

HE, MEFH (10 A8 H) HIXEEMKTEL, K
HEERTHE (9 A 16 B) R %~
KT EREE. Wi, MEERRKER, BEEEEHT

iy
TN SRR TEREE, MERFH (10 A8 H)
P RER LS PRI & B ARG

F—MERRUSH R AR

|

BREEEMA TR, EXHERECSUARTEEER. BTN, HRES

g BRI S B TESE, ARPAGTEE, WENE FVT RIGRPH

L2-EZRHEXN Q-FEFNE) BASE_FR_TROEENHMNTHETERSY

HFES, T PVT BRI

TER.

sast AR AL AW EORIN. WAHE FVT SR

5 B A L B0

n, XFALA YRR TR, AR

TEERNE Y BN SE

IR, RN TER. &

PVT £BB S, BB

HRBEAEHETSEERAHE. & FVT BT, WIRWTEHCOENEXTSBEY

P, PARAZEREHEE

WHAEE(C T 42, £ PVT $REHS
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WRRIERZER T FAr 03

FVT REUED 7,9- T - T H-1-Bi48 (4,5) %.69-71%-2,8- —FAEX S B Far8IAF
R TEL, FMMETESE, WE PVT REGEY, SHETESRE. 2&EE, 2K
MEIRRAL SRR EERAESR MR, THELE PVT RIGEF, Ay
REE T EHNFERE LAY R EREE T,
3.1.24 EAMHAFTUEHAPERAEFTIYRAATEMN

HRHEXHBEEEET 10 A 8 BRIHTRIES SPME IR FSH M TIC S 1
& 3-1 f1 32, & GC/MS 44, R BIESPIEWE 3-5 FroR.

THRH A E

RT:0.00-30.30 SM:7G
B.72 NL:

00 7.07E7
o0- TIC MS

2004-1048

70- 7.75

13.89
’ . 254

! 22.86 2809

28 30

Time {min)

B 3-1 BRAREVNEGREREFTWR AL RE

Fig3-1 Total ion chromatogram of volatile components in wine of

Muscat Humburg cultivated with pergola system
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FERARAH I MESE DA E AR R

BERIRE
RT: 0.00-30.3% SM:7G
00 i :.Eaer
%0 p 2004049
o , wrs
70- ‘
E 60- .7
80~ | 7.9
i 40 f 3.42
30-;“,
20
1:;_1
01—
0
Tirw (rrin)
B 3-2 WEINEWE IR ST S0 E
Fig3-2 Total lon chromatogram of volatile components in wine of Muscat Humburg
cultivated with vertical trellls sgstem
# 3-8 BEARERFTANEVEENEF ORI
Tablel-5 Contents of aroma components in wine of Muscat Humburg
cultivated with pergola and vertical trellis systems
BB K & & B oE % RN
Component name Content (mg/L) Oduﬁr characteristics threshoid
values (ppm)
MR ER
PI#¥ Propanol 7.96 372 HEES, BEPBXKRAR 50°
5 T'B¥ Isobutanol 5.05 284  WERETR, FEROKC 100°
iE T B Butanol 224  HEKC® 50°
R Isoamyl alcohol 18.5 53  RAHEBT 50°
2-Z3# T ¥ 2-Ethyl butanol 0037 032
3- LAY 3-Methyl pentanol . 0.23
m 4-FA 3 /R.B¥ 4-Methy! pentanol - 0.21
5 3-Z. B A ¥ 3-1soethoxy propanol 0.26 0.34
Aleohols T —# Butanediol 592 6.91
iE .82 Hexanol 0.9 1.47 RARFESIRFERK® 4°
EER¥ Heptanol 0.37 045 EREVES, AEpokEe I
3-FAR I 3-Mercaptopropanol 0.24 0.26 -
38 Octanol ' 0.25 0.19  FEFOHIE. B 0.9°
3 A A¥ Benzenemethanol 0.58 034 EEF{HEC 80°
3-T45-1-8% 3-Hexen-1-0l 001 HEES, HENHTAKS 13
“ 7. ¥ Benzeneethanol 15.2 144 HBEEHES, PTRERERE® 40°
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UiIRRE R FA R

Z.M Z. 5 Ethyl acetate 208 3024 LEFHRE, REMHEHRLEE® 35°
.8 2% Ethyl hexanoate 0.681 033 HFINEY. HRIUKRES® 0.2°
FI™) Z. 84 Ethyl propionate 1.64 . LS BE A B A Erk ? 3-10°
3 ¥ Z. Bk Ethyl octanoate 1.57 1.07 4 AMROERES(E., TFR) 1.2°
T K = Z.B4 Diethyl butan dioate 269 494 S AMREMIES"
5T MR Z 8% Ethyl isobutyrate 0.034
2498 7,84 Ethyl decanoate 0.22 0.15 HHHEHKRES® 1.1°

EE T8 Z.B§ Ethyl isovalerate 0.4 - FTHEPETENKRES " 0.2°

Eotors 5 B2 Z i Ethyl isovalerate 0.0054 . WREMAKRES" 0.1°

JL% 2.8 Fthy] lactate 1018.8 28072 BRARES* 50°
Z.88-3-5 3 T B 3-Methyl-butyl acetate 0.7 0.22
Z.E8-2-H 3T K 2-Methyl-butyl acetate  0.071  0.075
Z.M} % Z. B4 Phenethyl acetate 2.35 1.09 RHER. WEEEMHLEE®
# Z.B Z. B Ethyl phenylacetate 0.08 AFeENHEES 3.8¢
T Z B3 #. 7,88 Ethyl butandioate 0.42 0.4
7. B8 A & Propyl acetate 0.1 . NEHBHKRET® 25°
F ¥ Myrcene 0.82 033 4SARRHLERS® 0.013-0.015¢
¥ %% Terpinene 1.16 048 RKHHOTREA®
4% Camphene 0.35 0.102 EiiFaysnk ®

A %} 4 1E32 p-Cymene 0.4 0.21 ST PEERIARR®

28 o5 &k T 4% o Terpinolene 0.11 0.023 HEREK®

Terpenes 7K H-%% Phellandrene 0.12 0037 REMAHE. HRES"

#4% Limonene 0.97 037 FERENES" 0.01¢
£ 3% Linalool 076 208 RAMMEEES" 0.006
B -E 38 8 -Citronellol 121 071 HHES 0.041

=1 LB Acetal 0.83 23

o 3 Z. B Phenylacetaldehyde 0.38 028 fUAETESR. SHMKRES®
FERE Furfrual 0.81 067 HHMRHTE

MiscelEn LKLY Nerol oxide 014 005 BIERMANEE. HENIREN
eous cis BB (LY cis-Rose oxide 0.12 0.27

¥ arETHRITRATIE, 1985; b.EEE, 2003; .4, 1992; dHBI=, 2001.

R R TR
MEEHE. TH, EERAEESRTH

EHEEHE D RRME. XEERLEYH

- THE. 3-5

P, BREREEE-

EEESN, H&BWETHE Bk, SEAFIBEAK.
W HEPERELEYT, IRAE., ZRAEE. TBR_ZEBENSBRTER

HEHE, |

47

R SR R, R AR T E R
I REE., 4-FRL R AR 3O -1,
2 RS B TR

AR S LB TRENEENES I HIRAEESE SRS



A B8 T R A7 16y o L R R ) R A S v

WHRERNINNRZE. TBZE. RTRZE. RRMEZE. $2RZERZEB
Flk. XTSRS SRES, BHTFEIELYRVAE . FHEXEEES
AL AMESEEERARTRENRLRZE,. TRZE. CRZEMERZE, B
HENLRZEAMEEHNS RIS T L. X L28 T s M A 1B & U H R T
WEBRRNERSRBEES. ARTUEY, WAHEHHSERSNELNTES
SEHK. EREEEETESERBNOILRIELSEEERE.

MAEHEET R ERRNS RESRTREWEEN, LABLKLAVNSEYE
ERTERHEE. X—AS5EEEEFEALSYNR S BREA—B, AR
EPRREEERERE, XEEPOBERLSYNSREEREN L. B, o8
HEELEHAEE BN RHES. o

B4h, MERNRET ERAZZEA RS TRENSE, 28R ANETREY
H. |

BAL, MEEEETZHAENSBETEREEE, M), AHEREE
B BRI A YN ERE L AYHETR: MEHEEFRRERL A NS B R TR
ZRETEEHEHE.

32 FEREESEATNAZITEIRERE
3.2.1 EX4HT

x=“BEHEEBR" (B ’1“/*), x,= “REEB” (MR, x,=“FHEK” (Bf1: cm),

y,= “O B

" (%), y,= “HEHBEGAE”" y="“T8” (B t/hm®). WL

EAK 36, HREIT SERERIRy, (i,j=123) FRHTLEERE 3-3-K 3-11.

%36 NAWE
Table 3-6 Observation values

K X Xz Xy N Y2 2

1 4. 00 3.2 7.83 17.8 4.4 74156
2 7. 38 4.84 6.60 19.0 5.2 = 8.0586
3 7.86 6.47 7.16 18.8 3.9 147627
4 12. G0 9.00 6.92 18.9 3.4 159581
0 14.34 10,50 6.20 18.8 3.5 17.0105
6 16.32 12.16 5.74 18.7 3.4  20.6823
7  16.50 9.92 5.60 189 3.0 17.9631
8 19.40 11.77 6.22 17.1 2.4 194115
9 22.00 13.19 5.92 17.0 2.0  24.6729

10 26.10 15.90 5.5 16.7 1.5 25.1812
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iR R RF L F IR

I 3-3-F8 35 B, BERS B x, SRR x, RO IR x, EFTYR ML T , OTAETLY

(1) BHEEx, SUHEEERY y, CBEfMXXR. #H—PoHRH, BHEE

x,<7.38 B, WEHEEEY y B x B8 INTEM; 25738<x <1650, yBEELEE
FEHRIE

%x (19.0-+18.8+18.9-+18.8+18. 7+18.9) =18.85

fiE; Hx >1650, yRETH, HREEFEI17T0ALE.

(2) REE x, X B EELY y, QRm, 5xBEFEL. %44.84<x, <10.50/F,

nREERENE

%x (19. 0-18.8+18.9+18. 9+18.8) =18.88

fific; Hx, >10508F, y 2 TEREE, BRERANEKS, REXMERNRFERE

W, fEx, —EEEA, HAETEEREERRGERAN .
(3) FrEH x, X TS R E e y, KRN, BRI EEMARIKR, BESHLEX;

Ex, = 692 W y, HBHRE, KBUBEARIH

%x (19.0+418.9+18.8) =18.9

LEpline ‘(E.Exg, > 6.6 i, y,%Tl‘ﬁ’é#}‘a

LECE b et b b e RAR - R A

19. 5 , 19. 5

19.0 | 19.0 |

18.5 | 18.5 |

18.D /\}\¥\_\ 75 | /\/—M

17.5 | 17.5 |

17.0 } 17.0

16.5 16.5 |

18.0 | 16.0 |

15. 5 bt e — 15.5
2 2 £ 8 &£ 8 8 § 8 = 8 = S & 5§ 8 K £ 2 8
= = o E 5 o o g © 3 -+ @ i - S - ﬂ ed oy
& 3-3 Biik—-THEEERTIRE i 34 KRR THEFRBOHEE

Fig. 3-3 Polygram of the shoot number and S8 Fig. 3-4 Polygram of the cluster number and SS

MWE 3-6-8 3-8 B, BB x, . FHE x, FTEKx, NAE y, HERRIN: &

By, SHHEE  ARHEx, ERENRMRRER, HEWEK Y, ZEAERKR.
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MWE 3-9- 3-11 FH, H#Ex, . REE , A, 72 y, EHRERI AN

PRy, SEEEx MREE , EEFMNEMXKER; y»,5WEKy, ENHXKEK, H
BB K

Wield — Tt A Y e B B —ExinGE
19.5 6. 0
9.0 5.0 }
18.5 | 4.0 t
18.0 |
17.5 | -8 1
i7.6 2.0 }
16.5 .0}
IE.U ™ 0‘0 d I I i
15.5 (=t | 8 8 88 8 ¥ 8 & ¥ 8 =
u".% % ﬂ g E ﬁ 3 > = 2 - . e &3 o w = @ 3 =)
W u w3 w3 © - v - - - - — - - - = ™
& 3-5 YEK -G RRTAE B3 EHR-2RAKE
Fig. 3-5 Polygram of the internode and SS Fig. 3-6 Polygram of the shoot No. and the density
E2RE - AEHTEN HiEk— EEITEHR
6. 0 6.0
50 F 50 F
4.0 a0 F
3.0 F 3.0 F
«0r 2.0 F
1.0 1.0 F
0.0 L - [ = & =] [~ e | a ) = 0.0 - I ’ }
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R S O S S T TR ST S T S
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% 3.7 Rk —SEHTRR B 3-8 Wi —ARITEE
Fig.3-7 Polygram of the cluster number Fig.3-8 Polygram of the internode and color density
and color density
:790-4--oulap €ig: 1] ERE-—>RinH
30. 0 30, 0
25.0 | 25.0
20. 0 20.0 F
15.0 15.0 F
10.0 10.0 |
5.0 F 50 F
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g 8 £ 8 ¥ 3 8 & 8 = 2 & % 8 § B KR & 2= 8§
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B39 HiR-—RiTEE 3-10 RAME—FRITEH
Fig.3-9 Polygram of the shoot number and yield Figure 3-10 Polygram of the cluster number and yield
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Fig.3-11 Polygram of the internode and yield

ARG H B R I RBIEIE x x,,x, 55 5 R voy,, 9, Z AL X R, ¥

St — AL R IE e iE R AL B KB . ¥ F T A A Microsoft Office Excel 2003 #4542
i |

SR A B R AT BR S, |EIRIBAE
y. =29, 2433-0. 3909 x, +0. 3314 x,-1. 3467 x, .

(1)

FIEM F RBEY F=12.8476, BHXENN R=0.9302. THx, x,, x it REHES

7 A
t =-4.1376, t,=2.0222, t,=-3.7707.

v BEWRME. EiHERZRENLR 3-7

#3.7 y MIAEERRE
Table 3-7 The fiting values and the residual errors of ),

he. Observation values Estimated value Residual errors
1 17.80 18.2121 -0.4121
2 19.00 19.0744 -0.0744
3 18.80 18.6728 0.1272
4 18.90 18.2164 0.6836
5 18.80 18.7685 0.0315
6 18.70 19.1643 -0.4643
7 18.90 18.5401 0.3599
8 17.10 17.1848 -0.0848
9 17.00 17.0432 -0.0432
10 16.70 16.8236 -0.1236
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AR B 2 B S e o R R R R A SR B v

EEHRQERRE, BIFFEREEx . o, WIHREE; Hx, NZEZFTKFa=20090
BE. Bk, "TLMERXF AT IR IR AE — S 29T,
K-S FELZETREx, (1<i<3) WNAHEEEREY y, IERXR, THNZEX

x5y, FAEXEHT —T&ERRAG T, SRR 3-8,

%38 BEESHER
Table 3-8 results of regresson analysls

HRRE

EVEWE. FgvE . BEM
. .. Relative o
Regresson equation F statistics _ Significance
coefficients
¥, = 19.4082-0. 0849 x, 5.8251 0.6391 b
¥, = 19. 4116-0. 1280 x, 3.3547 0.5436 *
y, =16. 3576+0. 2843 x, 0.4477 0.2302

hE3BEH, MEREMANTE, y 5 WHEXEESE, 5x HHEXERES,

(B x, WHAXEREE, Fik, TERAR 3-8 PHET 2 M7 T PR A — 2P 1

7T
EHEAEETRRM, BEREGE

y,=11. 5278-0. 2068 x,-0. 0262 x, 0. 7822 x, . 2)

W F RN F=37.8814, BMHXERHH R=09746, ZXEx, x,, x B tREEDTH
A .
(=-2.9825, ¢,=-0.2174, 1;=-2.9832.

Huaﬁﬁﬁﬁixiw %Wﬁﬁ%: @xzmﬁgq

P x, S5 BHATEIRS T, BREEGE

v, =11. 4333-0. 2206 x, 0. 7756 x, . (3)

R F YIS K F=65.74694, EARXRYHN R=09744, ZBx, x K tRRETMH

=8.4765, 1,=-3.2041.

y, FIEME, T ERRERR 39,
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Table 3-9 The fiting values and the residual errors of ),

K39 y, HREEHEEE

75 L RI{E Yi &ttE j’n L5 -2
Ne. Observation values Estimated value Residual errors
1 4.4 4. 4780 -0. 0780
2 5.2 4, 6862 0.5138
3 39 4, 1460 —-(0. 2460
4 34 3. 4187 -0. 0187
H 3.5 3. 4609 0. 0391
6 34 3. 3808 0.0192
7 3.0 3. 4497 -0. 4497
8 24 2. 3290 0.0710
9 2.0 1. 9881 0.0119
10 1.5 1. 3627 0. 1373
BEHERBRENH, BIAFEEEREx . x,WREZE. Eik, wTLlFER & RE#HITH

FTIRANE — 2B W 78T .

Xf = BT

251, [/EE
y,=—4. 0310+0. 0354 x, +1. 5644 x,+0. 8551 x, .

By

(4)

FREM F REEA F=342038, BHXREH R=09720, TR x, x,, x Kt ERESH

A

£,=0, 0900,

t,=2. 2894,

£,=0. 5742.

NAREEEHEE: By, x,  NBE. y, NEWRNE. ATHERRENRE 3-10.

Table3-10 The fiting values and the residual errors of y;

e

Fg TEAUME y,, EHE 9, RE

No. Observation value Estimated value Residual errors
1 7.4156 7.8902 -0.4746
2 8.0586 9.4456 -1.3870
3 14.7627 12.4914 2.2713
4 15,9581 16.3908 - -0.4327
D 17.0105 18.2047 -1.1942
6 20.6823 20.4784 0.2039
7 17.9631 16.8608 1.1023
3 19.4115 20.3879 -0.9764
9 24.6729 22.4449 2.2280
10 25.1812 26.5219 - =1.3407

53



AL AL B A e 0 IRE R AR R RV R R R

310 B, BAWERE, WUEEIRFE (4 T TR A — .
EREEREABERx,x, (1si</j<3) SEERy, #TEEMT, HUREE 1

METEEENGR. B, ®RIIX 3 ABEES y, RS AT — gt RBIH
B, SRR 3-11.

#£3-11 EBESFSER
Table 3-11 Results of regresson analysis

BlRATE F 4 & HRXRH BEME
Regresson equation F statistics Relative coefficients Significance
¥, = 0. 1750+0. 8181 x, 68.6325 (0.9464 *k
y;=2. 6801+1. 4878 X, 129.2235 0.9704 ok
y,=0T. 6982-6. 36605 x, 13.4511 0.7919 **

hE 310 B, 3 N EBENFERy, WEEEEBW. ), 5. 5, EEMEXR, 5,
2 MMEER.

3.2.3. ZEHRMY
% BFFARIE B R FRE B BB EEEERML, R H s BB ER R
e ARAL, HEFEFERNRFESRAEBKE.
BENEEESRER, BT BFARE:
max f, = 29.2433-0.3909x, +0.3314x, -1.3467x,

max f, = 11.5278-0.2068x, -0.0262x, - 0.7822x, (5)
max f, =-4.0310+0.0354x, +1.5644x, +0.8551x,

19.4082 - 0. 0849x, 2 18
19.4116-0.1280x, =18
16.3576+0.2843x, 218
11.4333-0.2206x, -0.7756x, 23.4
5.1750+0.8181x, 215
2.6801+1.4878x, =15
57.6982-6.3665x, 215
x,20(i=1,2,3)

> Ll sy PR BARSRIEES). (6), HEEEMRESHEERY. &K, &
2 3 NMeFSXIBREERE.

7 MATLAB6.1 S/ F, FIF MATLAB K minimax BR¥(H#1T % BinAE), &Et]
dH1E

(6)

st.

-

54



WARRIKZFR w3

Xo =[X105 X395 X30]=[0, O, 0]
KEBRINER
x =[x, x,, x,]=[16.1045, 8.2806, 5.7770]

Al LR FERRTER, SV EEE X, =16.1045, FIYRBE x, =8.2806, Fiyy

B x, =5.7770 B, UALEFHFRTHEEER )y, . BEy, . TRy, WAEBREENREE,
HAERXIE 5351 A

y,=17.9124
y, = 3.4617
v, =14.4332

KRR, FRBEMT, BT SR B E KR I
5.8cm ZAAMIER £, BKEEE 16 M5, BHREBEISHIE 8 MEAMERT, 1
DEINSRASHEATEEEBYE 18%4A4. BEENGARERE 3.5 X4, 8%
15t/hm’ EHKAEFEBiF. IROEFBRESFERRFEF~E, XAEREFRLH
REER. |
33 FRHRWEAGRRAN I |
330 BRENFEBFAREKELSEZENEN

R AGRRALIE A BB MR KB R A R IR 3-12 FFR.

MFE 3-12 FUEE, SAHEEL, REHRRETHFHMAERK, KPR
HRBHE, REESH TREFEMKESAEMT 29.8%F 3049%, HESHEMT

337% 0 5.42% . (B HE, W EENETHZEAREFHENESR.

% 3-12 FRERMALEN FBHRWWITWE TS EEREN
Table 3-12 Effect of cluster thinnings on grapevine groth and photosynthesis

-,

rate of Cabernet Sauvignon

e FHEKE SITHERE iy ey g BHT®
Treatments Shoot L. (cm) Shoot D (cm) Photosynthesis rate Yield / vine (kg)
( 1 molCO,/m’s)

T 187.57aA" 7.06abA 13.62bA 2.60bcB

T, 188.47aA 7.20abA 14.53aA 2.50¢B

T, 167.20abA 7.46aA 11.89cB 2.77bB

T, 162.20abA 7.16abA 12.38cB 2.52¢B
Ts(CK) 144 43bA 6.83bA 14.68aA 4.03aA

*L.SD, significant at the 0.05 and 0.01 probability levels respectively named by the small and capital letters.

AR T Ke &R, FRlREAHNE, @ L5 E TR e E N7k
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KT 19.01%H 15.67%, WHERH TR THAEWM “E”, HXHH T 650
FTE. &OmAALIEIFIbk - BEFM TR, EHOHGRE, BTHRRABMETETH
EERAE. EEPHE W ERSETHEREBORTEZERIK.
332 BREMARHABRENSRAELOHE

AN B A B AR R BRI R TR P AT SR A RS B B AR 3-13 AT

BRI & Yl E AR i B R 3-12~3-21

FRRE IR B W=
2 4
0.154
]
0.10.]
2 b
<
0.05]
] 3 5
] ! ‘
ool AN
T 1 i T [ T T T | T T ) T 1 1 1 T T 1 T T i T T T T | T TF T [ T T El T ¥ b
10.00 20.00 30.00 4D.IDO 50.00 60.00 70.00 80f00 90.00
Minutes
B 3-12 2EME LR R A ERNHANE (TAIE)
L BAETR 2IEE AEBRRTIERR 4FBILFK. 5 EF
Figd-12 HPLC profile of monophenols from grape berries in removing distal cluster at anthesis(July,9)
Note: 1. Gallic acid, 2. Catechin, 3. Epigallocatechin, 4. Epicatechin, 5. 3-(2-Hydroxyethyl) indole
0.154
- 4q
2
0.1 D:
5 _
< 4
0.054
] 3
1 1
0.00-
T T i T T T Ll T T 1 T T T T T T T T T L] i T i T 1 T T l T 1 T T l T T T T
10|.00 20!.00 30.00 40.00 50!00 60.00 70.00 80.00 20.00

Minutes

B 3-13 RHATHNHEXAERIHEARE A

Fig3-13 HPLC profile of monophenols from grape berries in removing basal cluster at anthesis(July,9}
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0.04]
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0_00;M
';rs;lx\s:l511|‘x:|«11\1|‘1[;1]i#zz T T T T
16.00 20.00 36.00 40.00 50.00 60.00 70.00 80.00 90.00
Minutes _
B 3-14  SONE RN R R ARG AHE (7 A9 A
Figd-14 HPLC profile of monophenols from grape berries in removing distal cluster at veraison{July,9)
0.12] 4
0.10—: 2
0.08-]
0.08]
0.04.
E 3 ;
0.02__ 3
0.00]
A T T T T i T T ] T | T T T T ! T T T ) T L} T T ‘ T T T T T 1 F B | T T T 71 I T T T T
10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 94.00
Minutes
B 318 R TR AERREAE (7 B9
Fig3-15 HPLC profile of menophenols from grape berries in removing basal eluster at veraison(July,9)
0.12-]
3 2 4
0.10
0.08
0.06]
0.04]
] 3 5
0.00-]
B e e e T S S B B S S B S B B O S St N T A M A S B At S S R

10.00 20.00 30.00 40.00 50.00 60.00 70.00 80‘,00
Minutes
3-16 FHBWR AL RARNHAGHE TAYD

Figi-16 HPLC profile of monophenols from grape berries with no removing cluster(July,9)
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012
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0.08]
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0.02]
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10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00
Minutes

B 3-17 305 LS RSt kA 53 (7 A 28 HD

Fig3-17 HPLC profile of monophenols from grape berries in removing distal cluster at anthesis(July,28)

0.08 2 4
0.06—-
0.04
] 3 5
0.024
1 1
o,oo___JI_,_h_,ﬂ\—/f\ju\’\JA"J
N T T | T T ¥ T | T T T T ] T T T T T T T T ' T T T T i T T T T | T 1 T ‘ T T l
10.00 20.00 30.00 40, 00 50.00 60.00 70.00 80.00 90.00
Minutes
B 318 MR TANG R AARAAAHE (7 328 0)
Fig3-18 HPLC profile of monophenols from grape berries in removing basal cluster at anthesis(July,28)
_ 2 4
0.06-|
0.04,:
0.02-|
:MJ\J\J
0400—-
T T 1 T T T T T T T T T 1 T T T T v r v T T ] v i T T T T T

10 00 20. 00 30 00 40. 00 50, 00 BO 0o 70 00 BD 00 80.00
Minutes

B 3-19 3500 E AR R M AR GNE (T A28 H)

Figd-19 HPLC profile of monophenols from grape berries in removing distal cluster at veraison(July,28)
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Minutes
B 3-20 HEN THNERLAEREAGRE 0 A28 A
Fig3-20 HPLC profile of monophenols from grape berries in removing basal cluster at veraison{July 28)

0.08

K 2 4
0.06] ’
0.04]

] 3 '
" i w
0.00-]

T [ T T | L 1 1 | T T 7 l 1 1 T T | T 7 l | T T T ] L} T T t T T T T | F + T T
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Minutes

B3 FRBEERE R GREAGHE (A28 B

Fig3-21 HPLC profile of monophenols from grape berries with no removing cluster{July 28)
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¥ 3-13 FRRBLEFRREHHRES S

Table3-13 Berry components of Cabernet Sauvignon in various removing cluster treatmeats

fhm wHE BRE f5Y. 7 ILRFE RILEE ERILRE BETR il
Treatments Sugar (g/L) Acid (g/L)  Totalphenol Catechin (ng/g)  Epicatechin (pg/g)  Epigallocatechin =~ Gallicacid  Indole (pg/g)
(ng/gd (pg/g) (pg/g)
7/9 7/28 79 28 79 128 79 7/28 79 7/28 79 7/28 79 7128 7/9 7/28
T, 146.66 160.67 1332 576 733 794 239.67 108.27 203.08 96.24 23496 18603 364 245 11.76 9.08
T, 14333 16333 1251 639 880 685 19652 107.17 164.110 9580 20368 18127 281 253 2125 8.03
Ts 156.66 161.83 11.61 585 801 810 176.39 84.02 133.63 75.88 195.13 13973 383 158 9.78 7.00
T, 156.66 16042 12.06 6.03 737 858 19925 114.03 155.97 107.13 21834 18496 342 228 15.08 7.14
Ts 155 16541 1152 5.13 765 670 161.1t  100.38 151.58 94.10 22102 17504 290 275 13.09 5.35
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3321 MEMEERIEROFN

HEHRERLBRNFRUEHET A 9 B (GRAD KSR ER TR EHREM RS
A3, EREBNRTRZAREHEEZR. £7 A28 0 (OB SLENEE
E#t 7 A9 BRFTRHA, ERMEREAR 8, RN, S0B2 MR
HEEER.

MG RBEEE 7 A 9 HNERELE CHMREN N HEL B KR 5, B L
AR THZAZERAR. MH7 A28 8, HHEARSERM, TRENRE, LA
AR, B LR EHHN SRENE TR TR, LR L MRS R LREEER,
ERRETREE (HE), BN THENEZAHR THRZOEREREER, BYHER
TrE. AMTHOHZET7H28H, 8 LENERENETHEENTE.

3322 REMNEREHMAELSHHEE

THRRA, L ERFAOE RN B RS BT T R, MHaln EREX
BEH T T RE. EERMN, WA THRNEGR, BRI BAERLNERSE]RT
7P RE, HFEMRLRMUETHT RS, EORTHE. (MEAMERNTRSS
BRLIYH AHRAER). MARAZERAY, S—AREMTENRLRRSA -,
TR ERB RT3, BT AR, O B TR A R, R

i)

a

SN, TEME AR LR R SRR, K3 239.67pg/g, HKELHE THM
HOW@R T, RRERalE LN, ERLR R KITEH. SR, kE
Em LR BER, BOYH THEERS, HRELERZERLAR. BHAR, #E
B FRRME T M MEREKN, EHR EHMNRTRZELFEEER,

HLBENRILZRE BAERBM U RTEME EROERR®, X3 203.08pg/s. HEHH
EHKRE, RH 133.63pg/s, HK/SMLERZERTK. FBBPMILRESBHEN
—H, HEKAMKTHEMER, HEAME LENERK, XA LBERFHEER. F
HRABHME LRAR TR HEREX, EHRRLENRTRZENLELER.

EHBH, BREILFENTBORAENR LBLCENRS, KRR RTR. AR
TR EME T, BAMR EENRE, ARCERNERFSIIRENR)LRRTHE
Ko R, HHRLE. ATRNRAHETRZIANRBILRRSEERIK, &
£ 180u g/g M 190u g/g 2 [A], HIXKEARAMEINIE, BRENEHAMRLEE. RERR
HEMR RN THEZ HTARER, MHEHRLENRTEZAFARER.

61



e R S R IR M B T A W AR R B R

ARTRESSERET NS ERE. THRY, BN IESBRE, KKEL
B A AR, FHRABNEYR FE, B50BRERFRK. ERIE, KB
AR LSRR, RASMEREEHEER, LRI AR THEZ A
TER, MEARREENETR 4H£7.

GREAEFHSBOAE. EENY, THRTROSRER, KKAREHRT
B, ORI, TENITE L RAE AT L. T RENTE R AN, WRH LS
MERESRETH TR, FREH ST, N s T8 a s, mEis
HE, TN DRI T TR, XA TR ANRE, e EERm T B
BER. EEFRMGESLLRRBENE.

RNipE—Fp By ik &, MEBE (7T B 9B BB (7 A28 ), &%
BB AR LAY S BRERRE BN TR (8 3-22~3-27), BRRRRELE,
BRI ST RRIER A . TR CRA B R, LR RAIR LR RS R TRE
ERK, METHILEESETHRERN, M= MERIEETREEERTA.
MG LR RN T RBERAS, HAREAIRTHE, #EMH MR-,
B BT T R BB OR A » R L 26 FE M R 3 KB B AR, LR A R R,
BT TR AR B N SR IR R I, SR LR T R S R R TEHITE LRk,
KRR LR, R T N R TR O TRARRMALRE, W 325 FiR.

m7-o
B7-28
ODifference

Thbhhk

B3 AEEMLEELEILEETEANTHIRET A28 BNTHER

Catechin

= e B B L
L 2 £ =

f"un.;n:-nmrmn(pg'g}
2

Fig3-22 Decrease extents of Catechin concentration of grape berries in various removing

cluster treatments from July 9 to July 28
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B323 FERELERLPEILFKSENT A9 HET A 218 AN TSR

Fig3-23 Decrease extents of Eplcatechin concentration of grape berries in various removing

cluster treatments from July 9 to July 28

) W7-9
Epigaliocatechin m7-28
Obifference
=00
Boso
200
& 150
100
50
a0 A L i A i
Tl T2 T3 T4 15

324 FAEBLERLPEFILXRSEATRIHETA S AN TRERE
Figd-24 Decrease extents of Epigallocatechin concentration of grape berries in various removing

cluster treatments from July 9 to July 28

Catechins m7-9
a7-28
ODifference
Ecm
E-i[lll] I

B 325 ARARAHEP=FHLEKZHNTHAETF 28 BN TREE
Fig3-25 Dernease extents of Catechins concentration of grape berries in various removing

cluster treatments from July 9 to July 28
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Gallic acid W73
A O Dafference

4a |

ko

Hiz26 FAARKLETEATRIEATFIHET A 28 HETREER

E7-25
T

Figd-26 Decrease extents of Gallic acid concentration of grape berries in various removing

cluster treatinents from July 9 to July 28

34 2-Hydroxyethyl) indole | ]
|7-25
15 O Difference
EIU '
15 |
E _
Ew |
£s |
L]
ﬂ . k i i i -
TI T2 T3 T4 T5

H3-27 FRARLEBFEMATH9BE7H 28 B FRERE
Fig3-27 Decrease extents of 3-(2-Hydroxyethyl)indole concentration of grape berrles in various removing

cluster treatments from July 9 to July 28

WETHAE T MRS BT RS M L, RGBT LR, BENR T
. TENE TGS, AR TREERANAERE TR, LEEERATR bW, %
B TR R R R AL AT — B, BB S AT R AN L. TE8IB T A g
KFHEMETHE, MG ESNRENS Ak L BREER.
333 HRMNFBRHREASERTHER
FABALEABEE 7 A 28 AR TRESMIEERE, $F (20044)
SRR, FRABERNEERSNR 314 Fir, HHEERORARGEE R
3-28~[& 3-32 FiR,
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Fig3-28 HPLC profile of monophenols from wine in removing distal cluster at anthesis
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B 3-20 ENR TN A KRGS HE
Fig3-29 HPLC proflle of monophenels from wine in removing basal cluster at anthesis
] 1
0.06
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0.02- 2
T 3 4
Q.00
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Minutes

Bl 3-30 HEk@ ERNREL AR REGHE
Fig3-30 HPLC profile of monophenols from wine in removing distal cluster at veralson
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B33 HENKTRANEEREDIREHE
Fig3-31 HPLC profile of monophenols from wine in remaving basal cluster at veraison
1 1
0.06-
0.04
3 ot
1
0.024
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3-32 FHRWHBAGRBGRE
Fig3-32 HPLC profile of monophenols from wine with no removing cluster
#3-14 FEHRLBFBFMRERS
Table3-14 Components of Cabernet Sauvignen wine in various removing cluster treatmeats
4t BT TEHY BHTH JEE  BVILFE RBEAFE =MILEE B
T . Tannin  Dryextract Gallic Catechin  Epicatechi  Epigallocatel M Catechins Cat/Bcat  Color
reatmen
(g'L) &L} acid(pg/ml) (ugm) 0 {pg/ml)  Jim (pg/mbd (pg/ml) value
T, 0.78 264 13.28 9.87 51 31.84 47.42 1.73 8.46
T2 (.86 26.6 15.35 10.67 4.70 41.18 56.55 227 6.05
Ty 0.76 252 10.67 8.80 6.79 22.69 38,28 1.3¢ 7.9
T, 0.91 28.6 16.38 9.89 3.88 23.27 37.04 2.55 377
Ts 0.7t 259 10,13 6.91 12.19 3748 56.56 0.57 7.48

: Cat/Bcat BRJLFFE/RILFE.
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NG LB AR LR MR T S REEXA, EHR T RS AR THE
BREREAKR, BERRIEVRBTREL ORI, RTROETEERNHTRLME, 10
AmaEHETEBETHARMLE. 2TEFTRUDNSE, R LBSH TR
ZEBHEZR, FAMHE LRETHENRTRNSE, MREAMETHIERL, IR
FUBZRERIK.

ERHER TREBRAVES THERLFH IR MR LBOR R TREERT
HEesn L, HHRTRSRANATHERTIA. TRIENERECNY, #i LMY
RFHTHY, BEOHEIBSRTRZM\ERKTRMA LRER TRZEKNE
F. AHRENARTRYER|,

BEHIILFRER RIFEENRELEROSTEONERTHAP TR, S
BHIAESEYETRAMLE. TRENEREOH, B ERLENLRR SRR
(TR T, TEENH CReR T HEMR LM, TEMA T RERR TR EME TE.
RNFEROERRENH RS TR TR, FOME LM TH T, EHE LR
THEAMOE LA, TR TS E T RO T8, QR M~z mE
MERXTENH CENRTHZANER. SRELEHR LFESBNRT At
ENEE. RIG/LRENSERENG LRETH TR, W AR ERS5H TR
HEEZR. EHEEXERTREAHNANR, 5ARBHEREAKR. A=MLERRHEM
&, eHE ERE TR T8, HENN ERNE TR MXER, ERMRRIGEENT
AT HAHRE, MARELCESTENR T EE—20

B FEA AR LA LR R/RILERLEERAE, BHE TREN
HEMHE TRERTIILRRF/IRRLEEZREANE, A6 R0 & 5K CE
BERPARFRILFB LAY RETENA T RMECHE T . Nl LBEne
Bl RRRHAYE L. THM. EHRTR. RelnTRE.
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41 HIRMERMEEREMEIBARI

ELAEE (9 B 5 H), HIEHEHNSHRERTES, BE 10 RIS, BMEKXTH
HESHEER 2, (EEHEBETES ., tg R, SHEEARMIEEY, BRHE
AR E T R AR ER

W EE B REHMNEN T ERGIE R BB CEEARAHHERBES.
MEEHERSREAMMAL, EEE, AMEWNIRENRERESFHAENAR. W
0 EHENEKEARNES, TBLEETHENEVERK, XRBNERAEGTREERS
BALHEES, REEHTTLSEHSEEN TH (Crippen and Morrison, 1986;
Dokoozlian and Kliewer, 1996). XFGETSREWMIEDLE, XEMBEE, BGARER
B EBEEEHENE (Spayd etal, 2002), £¥MBIRLMRMES, £—EWTE
Hh, FITEAR B MBREIBR({E (Jackson, 2000). 7ZERARUA (9 A 5 BH) MIREMERK
WA B ER SN ARRRS . BAIRRE, ROWBERTKA, XTHER
THE. BEBWS, LRIFHERBOBW, WEHEERYTEOFHERS, BA
FHIFEHESIAE (Bravdo and Hepner, 1987). BIIZEFEFHMERI TR SR EANET
B REENESHBAE . MTREERRNSRE T ERRBEARERERK TR
SHEEEBRRISEE, X5 Smart (1987) FIGBE—BH.

WRIE FRESY, THRERE ST RMER SR BREE, A TR ENS
FEARPERETRANNESHR, EXARFFATFHHRE, B] AT BRI T RABROE,
YHE—ERF L RAGEMNERNREER, TEATTHESNHE, TN TEERERK.
SREMBOBK (FEAHERSRTK), TREFHEHEFIWEOIE, DR
EHIRE.

42 HREAEEAMYREMBRANEL

7£9H16 H, TEEHE, CEAEE, HENSEEMSREIENTHANREN
#1, WTLLA N BRHEAREM. X NN, FREAXEE, ERERYRKY
BTN, Ak EE, RSy AR MR Rm, kY RAEERRY
FFRE. $E 8D ESYRNHR T ELTEREMRAMT, BEERBRERE S
AL R Bl (Jackson, 2000), Bk, EHEMRBIRET, WMEYRERHTER

[H
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2N, BTHEREAIN, CEERKEETHEAATERNGSE. ERAHLUE,
FEAHESSMEEAEEN, EERABENE TR, Girard % (2002) DIFEER
(Gewiirztraminer) AEM IR T, WRELESH TR K52 EEE 2R
B Rl e, tREBR TREER, SEf ARFME—3. HAbJLFhERY 0t 2L
Mg, RFARBERHAR, X TXEYRAEMBANZN AR LAARHRE, FEMN
it— R

ARHPHBREYREY, SNEHEARTEERN EZER RN DGR (BES,
2001), BEREPHEEH T ERFK SR (Clarke and Bakker, 2004). ZERBELMES, X
BRESEAAENREE, SRR BERREER (grassy flavour), LR, FEEEK
R, ZBBNESENATE. ARART, BFHETREESFORENCOE, THE
REKBEEEMENFE, ERAVENHAENTEAD, 5EH AR (FgH
Grenache. T Ek Cabemet blanc) F LR (Ribéreau-Gayon et al., 2000) FA—3,
EEHEPEREY RS, BRSNS RELLER, BE BRI (Clarke and
Bakker, 2004), Bl#j&E P EERY A EEEMIXNEEETHARHE. R P R0
FEEHTHLAEE, RABFXHRE, €t EERRFETHT, EHRNEABIIETHEL
ERB BT, MNEETHE—PHH.

FHEH B R, AR REEANTAA, Bk, BeEREERNREHRE RN
HEFHEE A IR S ORISR, BERmER T HEA%. MEKRL,
FERERELXNSFRARE, XA EANENZEA LA, P, RIFEAE
NEFEW. S THRFXRENERTLM, BRT3HEE. SREN, KEREESY
JR G125 AL R TESE Y 24 AR b e EE RO R B8R SRR, UH 2RI R
HEHHOMHESNTEETYMR, ENERHANEREFNNSHREHNTEHYE, 574¢
R ARG R X IR E R 10 RAKIL. BRibZAh, 2GEESE— L B s BT VE A BBk
AREALIEIR. WEEN, JLFEERRRS R ERT, TSRS R
VIAc I BE R S U1E S H B B A BRI TERR .

43 ERMHREWVEEXEIRAE0D

MANMBLNREFEEPEETEY RN EN T ZEMAEL-S U FIE 2B UK TEK
AL . Bk EUE, EHEEETHNBNEAEY RS TEEESE, TEEREYR
RN E A EHRIAH EESEAGF TENBRE XTI Warkrd, wHPRIANE
MEELAATRECRANEKS. HREEFTHNTEEKS, BETEFREKNES,
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BERA LMW RANENHREBARD R

AREREOZ R RBELET &4, ETESNYHEFNERSR; R, M8 TREmnE
R, BREE, PRITEREYRMOT H. B, S8R02ELmmEME, WE,
FABREERRETHERA YR BER TR EERR.

Ewart (1987) ¥ Tid ¥ BB X HEHEIEFHNAR, FRBXRFEHFEMN
ERUEWBEFERBIEPRCRE, EELAFEROKRE. EXR8%8Y, 95 16 H,
R EP DR EEDHENEERMTESR, ME10A 8 H, XHTEE., X Ewart
MAFEEXERERER 3. A, PRBENEEZER SAFREXT RENERE
EZRFAAUNEM. EXRENIFESERDLH A B RNEME TR T8, @A,
BREEHFPEESERETSNEAYHAER T E. McCarthy (1992) HJEFFTIAN, ¥
REBUFEIERHEALEINHEES, CEERERHBTRESES. ByEREENS
RWBFHNERKS, BRMYREETNNIE, HRETTREMKTHH, AFETE
ZaEmRI YRR RIRE T EE K RE.

B S nE &P A ERE (grassiness) HLE (Jackson and Lombard, 1993),
HAARBETREERBRK T ALY SENEIN T REER SR IERESAL
WREHEEREFERNCBHNDREAN SR, XS B A B RETREE
HFERMENREZ —, BATERKEIEPIXERT L AENIEE, ERERRE
FREGEA T FIAERYEERR (Clarke and Bakker, 2004).,

44 RAMBREBFADEELZEESYRHIER

B RAEEAF THRBTHAREPEA TSR SBENEREL-EWHTFERD
B FERLEYT, BEERHEHEFPHEESHOMEMNE, B2HRRLEGUNEEBHE
RERENT, BEENESKREFA4ER. REFENBR LS ERSLTEE
EENEBYM (Rosario etal, 2003). ARARKERL Y+, HsERTBENIR
ZEE. ¥MZEE. TRZEANCRZE, REARCEEABRAEETIER, HRKEW
LEHERSERS, BRSMAHEENESHRERE, E4REREHHTE RSN
BZEE, MEAESER. FHE, HEEEEPHSERRUEYIERTEREEHE,
EERBEEHETPHERNERBESEMATERNAMES . ZETFRBBEEHSY
MR % I E S (Jackson and Lombard, 1993).

BEHBERLANES ELFHRAFSYRIAREANSER, HHETCOH 800 ZHEL
RS E, FMABENESIRTILRERED AR FH (Cabaroglu etal, 2002), H
B EABSHETE. hil, ARFEEELFRENARRKE . EMEAUNERSHE
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W HERYAFEEFMIRY

BT BHME R, RETESAMMERIS, HERETFEHREEROEN. R
UBHRERE MR, RTRTEREKSRERTNPELR, EE—SHARLE
SRR SHEEEIRAGER. FRAEY RS NER L, 3R R
X EREM. WA, EHABER, USRI EERARERA, Hi,
EHANHEEIRELMREDREHHANTBERN. [ Z R,

45 FHEESHFBENBEKERRNHXR

TAEE, BANETFENGEE, EEMERE LBRTRENEKSE. RS
MEEEHR., EITARHI T (Reynoldsetal, 1994; Smart, 1988), £ 15 F1 25 1~ #H
/m TEEA (ASHTER) 5T 25 #/m Mtt, AT REHENSE TRRNEE
. BT, BERTEEERY. BERRER. RS, REEA. &R
Eﬁmﬁﬁﬂknuﬁmﬁﬁ%%ﬁjﬁ: 19 /m B, EHE T TRHERERD T TR, BERS,
HEBECE FTRONE, STARNTINSGREKXYE . Reynolds 5F (1986) Ll Seyval blanc
B SHORRER, AAELHOAE T OENBEREY 13~14 M/m. FHik, HkE
BN B — SRR A R . 24 (20000 Wk, WERRSFERY MEES
PIRAR N, E— TSR, WA R RRE RN IR, BSr R — BN
BUS, HENFENMEE BT TR, £4R%45, BHRE 7.86 #/m LT,
W TR E YRR, SRS 12 B/m LU, FHTHMmM, B 19 8/m XTF
B, MX—AXRIETX—Ei#., BFRBF, EERNFHEE (4~738FHm) T, B
e EES R, ETREHTREEOFMNBRETREEM, EETRINER

(Reynolds et al, 1994).

SRR, LR BN SR AT RS TIABNG A THER, N2 SH
BRAKEE, BWLATYRRESHRE. ARBPZE 4 H/m A 7 8m HEER, ¥
B FEHEERRATRTENE. X5FRBN/ M EMBERTHELRAGHE. U
ERKHKERTREE X, E—ENALASET . T RNEE, FEFNTE.
WERRETEEELEWEFNEEE, NRARRENTX, TRESE. A,

EENENEE, ATRESENER. RS, 70525 B RRE X E 5
. B, CRERAME. SBEAM. REEASHFRATR. AR% D ECTEEEY
WEE. WEEAE. PR NE B NIT, AREFERL T ARREHE L4 TN
B RO . S TR MR A N S ERERT, S R RRAERY Y R K
Ve R R PR BN . S TSENEEE, NS F e RRE A 456
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B35 R AN REHE RS RRY R 5

FHERTEE, ME—ERI AR,
4.6 FRAKEBRIEERWN

EREWNGE T EAFERNIE, RERELS, SEFHAS, MELKRR
KIS . RARBEETESEK, EHER AL ENSE T ERTRTE SR
BRRESEREKNER. ARREMGAHEASBNEER, GHENREREH
—SEMREER, EFEEREETEANRE. AN, BMENEEERRREN R
%, G AN, XHRRRE, FMMATERE. Eit, Bil4mKERE s
R B REY AN EEENTR.

AR A AT RN — N FRESSWE PR ENA, BEMERY. BEXR
B SR A o 1 B T R T T A A B A A R B R B R P A T 12
s B B8R R AN B R . BRI (e X B R TR “EEVR” ELAI
£K, MATHERL, Hi, SEMNGERTEANTFEYEREKERIEHNTEXR
(Palliotti and Cartechini, 2000). Morinaga 2% (2000) ZEZBREAH THR T AAHMEREE
RS E RS KBRS EH, SEEHRETRINNERMFRNEKE, R
RS R KB S BT ARE (Fuit Load) HBW. ARREFHERELS
EESEAET, 47T TN, BB FMAERERCAERMEN, EIENTIE,
Eiodix FRERIATHEN STHRETER, DFHEKENEATHR. EEAY
B EEE B 20, B LEAR THNEER. FN, HstE— ek b
TR, T — R T FAE R, MEBRARE . BRI R RS
HHMEK, BRIERH, EXRA MK SYmERER. E-, mERATE. +
SARIER, HXRN, RREMEGHNEE, ReSEMM. Hit, BEHARGONA
R M, NIRRT AR A ST g R o TR AR Ay B R R 4 R T
RERERKSERXRNFEE (Howell, 2001),

HEANSERREEREK, SEWEM S AR SRIRERN B “B” X
. EERRP, BT ENK FRLESHRNASERERFS, HhnlLRRE
BT B TIRRIET “¥E” thdrtee . EREmE GHAN) BhERE GEED B
k. XAEE SRR MR E TG R E, MEAHRTHRME, BREREX
H%, B, Bt ERNERENEEE, BE “FE” U7 RNXRBIN TR,
PR A R R |
47 BRBERERHES

i
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HELREINHETREIENETHE, —BoA=IEE, HEH (Veraison) AJiA
HARF_HB =BT AL, EE=r RN AHERRRBRIRE, BEHENRRKE
RI<EER A, AR AAEAAR, RERK. HoRE, FaSMBaREak B,
HHART F55% 5-8 J (Jackson, 2000). ERTHREILET, BRTH. B 6 5%
RURE RS, KRRBENE, RERTAETHENLS SR EENEE. W
BRETHBRTEERUILBE, BILFERNRBIILFENENHRI-BERLEURE
MiEX (Prieur et al,: 1994; Souquet et al, 1996). TR EBWHIJLFEEXRE LI,
TEEBHENEE, MEE TREZMHNREE (Jordao et al, 2001; Romeyer et al, 1986),
RBLREIBRFH—MEPLETL. EERRBP, NEAE 16 X333 X, Frllf=
MILRERENENTRE, SWHARRASGRHAT. A=MILRRENOTRIEEE, 5
MRELCET X TAE, Eo RSO EHETRREPILRENES, HEH TREH
RE#HR. ERRANRBLENEEAETER, EHREMOKRREE, LRESE
HigE 88, XEWEES L THEMES AT RRERE X, XL EE— SRR KHE
4hIE EF R H AR EE (Palliotti and Cartechini, 2000).

MARGEAEEAREERENT SHFEER, BETERE, WH Palliotti
Cartechini A ARG FH G R AL, HRONECEERIAMEER . FRARPH
MBS RN, XRT 5SRARMHNER GIMAM. EKRR HXRHA, X
R FT A LB K FAAR 5 4K R O SR A KR T ¢, BNl ok
I EKHRAEAN A T REBIRNRR. AN B LSRR THRZEESHRENER,
Mg LRAREASHE. 0 ANHEERRY, R EBESRRERENREZ—.

FREL — T RLBEAR, REESFR.BATEFREKERERE AT REE“E
B XA BRRLREPEYLETUESEH. BXRELEWRER, TXMERAXZ
HERFREY .. BRFELY (LB, A%, £4%). REHER (FHEES) E1
N, Ei, AN ANREEAERNRER ERERTE, Flum THREEE
BINSREX—Fs, TUNHTEREHBEFEPRESLZHER.

48 BEMFBEREELSRIEHEM

AREEHBFILRRX LAY HE RIS BEEE L™ AKX, MTTEF&H
BIARRET A (Goldberg et al, 1998). Goldberg & (1998) BEIAMARAEMIK . AR &HFH
BHBFRIIBRERNBIRESELD, IIFETEHEIIFKE TN FBE. X5
B, RN, LXESRILFRNE (OB PTHEEX—RE. NEXEARFHE
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A A T, R A A o R B 0 W 2 T R R R R

MOBSHES, MTEOEE (RERE) 5 OF ERfth. BTN OF GERE—
B OBEENS LI, EARRT, RANPREERBEERZ N OF HER
Ak, EHRRERE RSN CF EEHENER, dtT s FHEmR
FHEMHEELHE AL, LK. RILERUREEANEDN, SFEhTRLAR
MBTETENFRE, BREHEEHBEIRSATHRERER (Harbertson et al, 2002),

HEEN R RIS, ERLNESERERERE%NRZRASE, Brossaud
% (1999) AN LT MBS SR S iy B RZEAR JFR B b vk F A o 7 5,47 b 2 o
WA, e REATE RSB ENGAE, LTESREENEE. RERNTEREE, I
S ELAT B 1 A B o L R A O S T P ZE AR o R T R R B b2
METNERE, LAENKANTURERAATOS R, 50 G ESECESET
BT, BTG, BT CARIE R B T A A B TS o A A
K, BB A AT AR SR AT St TERIE LR
BHRE AT AT R TRE, WA F TR 5 ELRR S5 LR
BRI 5.

F B
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5 it

s PEEABENHRE W RN RAH0

FERBET, MENENSHRET R, EABRMUE, FHEXHEOLRH
BRAVEER. MENENSRENEATHE.
52 HREWEFHELENR

ERESAY, FRER (MRRELD WHERR PR NEIER YRS 209
Fo W% BRARRRR L EBOERNENR, KPEMRRS N FRNE 84 5,
ELAEREA 49 7, BENIS 25 4, WE2KS 10 F: EWARIBOOMEPRIE 65 7, QIEWR
38 Fh, EEEAK 17 B, EEI 10 7.
5.3 HABEREPEERRANESYREMBHANEL

ERBMAHRASRBANRENHAT, BERREHEANER, HXLATAR
FRML AR & BB TS, B AWRAR SRR
54 RAMBRAEWERLPEIURAOXN

FERBIA , BERSRAR SRR, MR AR A B E A R SR TR E
FARRS & R HUR . ZEBONETN, WS MR B MR S YA & RIET
W, TIZERAE BB TR, EIAMAERIE R 2 A YRR (AR T T e
ANF R

FERBATST, AR R AN & R T RS, TSI T R0
% BISNIE R A AR & BN SR A R R N S0 R T SR

ELR BN EAE R I E WA EEMRERILAY. MR MR, MAE
RIS AL & YR & B T REMERENS /N F 42,
55 RAMBABFAEEPELAEESMRIENE

WAANEE T ERRGS RIETREHEE, KAWKLEY (8-FFH. WM,
4. REMS. B TR, AR, o RIS NERYETRETEE.

WAEHEE B APRAS TRENEE, EREARZE, ZRZRNSE
ETREWGES, RAMKTRETRENEE. ARZMANNENE TP L LN
KLY

WA PR OEDS TRENEE, BRIEM. RFRAXZHS, HA5E

. |

[has]
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aeth AR = R A A 3 I R S R 5 T AR SR 1 R

M T REREE, (8RR BEET R IEE.

WA EE P RENE BN S ER T EEHE.

56 FEKABEERNTHEE ..

PR E R A TTR. EERPEESRALT, SRR ABRHEEEN
EASE Y 16 RIS . 16T 7RIk, SRR, PRIE, BT 198K BETH.
57 BiMMABHNEEEE KM ERSEBREN

TERIBEARH R AR A K R P K T3 . 09000 . BRARZE B E A I KA RY,
[ERTREME. MRRRART I i e A SR RO R K T IE B A.

58 BAMRBHUAMES RO

I, TEERAR AL AR A B RS TR A NIRRT B, 7575 R
M EBROEWAAE. -

FERSE, TERITRRSAL BRI A0 & RO MG B T4 C BRI AL R AR,
G N S RBRWAK, Hk EBLENSMBIETH TH.

59 HEMFRERBHI/IZELLSTEID

WERI S REE, LRE, RINERERIXENSEEENEN TR, &
b, REMKTARELXLSYTRNIEE, BENH ERKERRRE.

5.10 X RBHEME TR S RARMTEN

R AR E WA R, TSR, B85 T RRRLE (Re
BiEE R T8 AR IESN) . RRMABEEEFHILXESESRET AR, RILE
E5BEET RGN, = )LEERILAWZ ST R,

185 L RATE B L BN R R AR, BRI
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