B2 8% 1M K 3 2 i Vol. 24.No.
2004 4£ 1 B ACTA ECOLOGICA SINICA Jan. 42004

e S—r——— — ——— e e e e e e e e — m— =

RO ARAEHYNEREESENRN

% A &
(ML AR wRER.TH 23151000

AEESEBSARGT UK EAFANELEOAEOC . FEFBBREE KL . FAXLE K EESHFMEARLSKE
EEMHMEER . BER BEFNECEXEAET THRE. SKEATHRUBR REMNEENEZRER EFEREE. ~RE
T.BBEEFE AR ERME PST YL FHE Fo/Fon AL FER KB qP B KEN For PSTEFA B FHRAEFR
HPST TR MPBEKN Fo SEHXUERRER N LA BXEGEFASHHRENX Fo. B KENX Fmn . PS 1 L HFUE Fo/
Fm PSTEERAXHEFROBFUEPST KL ERRER P AR EMERXREP N ZNEEERERR B ENHXHE
(r==—0.7821" ,r=0.9384" " ,r=0.8176" ,r=0.9011"" .r=0.8801" " ,r=—0.8625" " ). RHAKR S E WP -~ THHIK. X
SBREMBETHSEEa SHGREL BEDTRDFRTREATHNE KRBT BOCREE 782 4B A # 4 M H o4
Ra/bS5BMEAZHXIASER. EPUARABNEXHEIREMNMER /L SLBREACMENFEAEREEFNANXG=
—0.7800° ), MR a/b AR XFRBLE. KETRERNEZHERPILWIEEE TFRRERLZH, ZHRIILMEES ™
BAP A HEEEZEMEXE=0.9221"",r=0.9854" ") XU M BN EH XS EE . EBRRAEARECO. RFEERRE
EIRTEREALHEE. . MILHENES.

XRR-AWE BEEEAGEAMER MHEREX, LMBREILE

Response of grapes to low light intensity and high humidity

WU Yue-Yan  (Department of Life Science,Zhejiang Wanli University, Ningbo 315000.China). Acta Ecologica Sinica ,2004.24(1) : 156~
161.

Abstract ; The present study was carried out under field environmental conditions. Eight European grapes including Centennial
Secdless, Red Globe, Rechimart, Thompson Seedless, Jingyu, Crimson Seedless. Flame Seediess, Manicure Finger.
(V.vinifera L..) and four hybrids of European and Fox grapes including Jinxing Seedless., Zuijinxiang. Kyobo. Fujiminori
(V.vinifera 1.. X V. labrusca L.) were used. The results showed that eight Furopean varieties grew stronger than {our
hybrids. However. the former group developed {ew flower buds and resulted in low yields. Furthermore. the potential
efficiency of primary conversion of light energy of PS 1 (Fov/Fm), quantum yield of PS I electron transport (¢PS 1 )}, and
maximal fluorescence yield (Fm) and photochemical quenching coefficient (¢FP) were lower in European vavieties than the
others. but minimal fluorescence yield (Fo) and non-photochemical quenching coefficient (gIN) were higher. These parameters
were significantly correlated with net photosynthetic rate (Pn) (r=—0.7821",r=10.9384"" ,»r=10.8176" ,r=0.9011" ",
r=0.8801"" .,r=—0.8625""). This indicated that the photosynthetic organ in European varieties was damaged due to the
field environmental stress arisen from high humidity and low light intensity. In addition, there was no significant difference in
chl. a/chl. b among some grape varieties of V. vinifera L.. in contrast to V. labrusca L... This indicated that the former varieties
of grape could absorb more indirect light. The glycolic acid oxidase activity was significantly positively correlated with the yield
and net photosynthetic rate (Pn) of leaves (r=0. 9612" ", »=0. 9854" " ), but negatively correlated with the chl a/b

(r=—0.7800"). Finally, glycolic acid oxidase activity, net photosynthetic rate (Pn) and other parameters such as
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intracellular CO, concentration were also discussed.
Key words :Grape; low light intensity and high humidity; photosynthesis; chlorophyll; chlorophyll {luorescence; glycolic acid

oxidase activity
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BREHMWE (V.vinifera LOERTRENEPELRRE HEBEE. BN FTERKIETRBEZER HA LA RHE
SRR T M ME V. labrusca LR THEXAEB BN TREABY  ZHRERE MESREMELZRPE &
ARGEMH H@BHagE. REEAABSHRXRTHRVNESBEY . HTEXBIREMR BT R AENHES LS BEK
B ERRBENEEZRHAESABRRE RTEREAXHN. MENEHEFHRBR. BARUMAE LT HREREHE Y RIF. B
AFMELHRIHBE A SREAHNENEERBRX . BARAENINREH KB ETEARBRE BEENETTRHKY
BEaHBEREATFERVER SRR NG EERERAR G THARSH ARG AMRRE D, 5. 8 1950 E£H K
MERABEESI#E 100 RS EKEXBA P RBEAFARED S TBREMGEFE 4 PMRERTHERH . LERBEGF TAR
FREEEAHYAREASEANEFEEMRER, ARTEMTEHERESBRAA TREE RN S RUEHERKRE.

1 BRE5FE

iR 5 1999~2002 FEMIT A EEEMEAREET. Z%ARELTFTHILEAFEESHX FEHRE 16.2C: FRW//H
HE 39. 2C . FHRBBEEBF—8.8C;2FEXRTFI0CHFIE 5071. 9 C:EHKEAR 1374. 7Tmm, K 75 Y REKRE £ T ¥
F.LEETSHAVEE N 84. 6% F ¥ H Bt 3 2057.9h, + 2 HEHF 102em, M F K L7 55~60cm, WA FH L+, AR
26g/kg . MYER 210mg/kg BB P 33mg/kg HEH K 120mg/kg. + WA E 1. 13g/em® . pHE. 6, MM AN FHAWEH P k#E 8 1
AERBHENRIN AR INIEREAERSA . KPP EEQABL . XE BB EE KAXE RLLHK AR BEE IR
MEAKBERTFREMNH . EG BER . BEFNGCELENEM TREXAZH . AAME T I EI AVEHATFRRE.
KA MR ERT N 1333, 2m* , E W EHS . G T m R — N U HER B AR DD W 444, 4m®.3
KER., TER+FVEAKRER2.8mX1L.5m, GRFE-FLXFENH INERBE . SR8 11 FEBRN . UBELFE
W S HERGE.SRE 11 FER, HAEERFRAETEH,

2002 # 5~7 HH A BERI & & 51 % 228. 1mm., 216. Tmm
1 235. 4mm, H BT 45> 51K 122. 6h.142. 3h #1 101.8h ,5~7
AHEX 6:00,9:00.12:00.14:00 1 18:00 i W E i+ M E X%
HMiEmE.3 M FHHXKBEEN 468umol/(m? + s),

%1 MBERBBAFGTHAMNTONEL
Table 1 Variations of leafl water potential (¥, ) in leaves of

different grape varieties under low light intensity and high bumidity

conditions
58Cumol/{m? + s) fl 610pmol/(m? * s), & 6:00,12:00 H P P VT
18: 00 MM ESHMBE . FHHES~7T HPRAIKEHFX L Variety A B C
£9.30~10:30 R WEHED M. AEAEEREt  KEH X HAM Centennial Seedless 0.54 0.87 0. 52
. " L.) B 5% Rechiman 0.53 0.64 0.52
nﬂaﬁ &é?ﬁﬂdﬁaﬁﬁﬂ.{tﬁ(b())ﬁﬁ i BAU ﬁﬁ B3 X Thompson Seedless 0.54 .66 0.53
RAEGUBMERLESER(Pn) KBERT) KILHEISH ¥ E Jingyu 0.55 0.65 0.53
M E CO, 3RE . A ##% % ¥ (L (Portable chlorophyll KELL I Flame Seedless 0.54 0.66 0.54
fluorometer PAM-2000, Waltz, Germany) ¥ i W% P L {7 4 BRL XA Crimson Seedless 0.59 0.66 0.5
# A 1% Manicure finger 0.53 0.62 0.52
BB ST PS LA EBOR Fo/Fm BIARK Fo. BRXRE  gppam 2 BEH Jinxing Seedless 0.57 0.68 0.55
Fm EXALFREKXKEZR N R FERXER P MPST ER (V. vini fera L. & ® Zuijinxiang 0.58 0.69 0.57
T FRAORTFHE ST, MEREMH B B8 W 45min. XV.labrusca [E M Kyobo 0.58 0.88 0.56
L.) B Fujiminori .59 0,69 0.58

WE Fo.Fm B Fo/Fm B SE BB R W ¥ (0. 05umol/(m? + 5)),
RIEITIHFME XK 5~ 8min, B E B A HOE Fr #85F ; 7 U5 80 B M % (12000pmol/(m? « s)) M qP .gN FIR TR yield
(B PSTHEHFA THEOBTHEPST), SRME 10N, MARKHER 3K,

BAGEHFFH ELLRM RERBMEG A SRR RR AR MR R A BB R 2000~2002
B A 2 E .
2 HZME5gHm
2.1 AR WESHHNERSER

ARSHESRBERGETEHRKERERB XK. ZEABL . FE.GEBREIE KOXE FRLLE AR EE DM
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EABFHEAESTRREEEXKTER . BR . BREENLELE MEFBHNBERBREELTER . BR . RLFAEE
T PRSI . KRB E B MM G=—0.9319"" . r=—0.8861" ). S Y KNERBEFTFTHE (=
0.9615" ") RHA KK EMMHMEREKSER  EFERBEAM: RELRELHABHEEXRE D, KBPEHA
BMEMNELEERL FEMFROLEERREFRELED ALREE . ABEMFBRE  MHEBBRXXE . KO LHE . 42k
REESH . EAFNBEEELREREK PHFERGREXAZHBDESERLERIR BHTUFRAEER . TUFRA.
2.2 ARESFHEERHKERNER

KB s5.6.7 ARETSSEHHENRBES NN 84.7%.84. 1% FI88. 9% , A G ME KB THERAE . FEFERHN
ABED., BEERAH A K TARAMSRHERUARESEAR L. EHSHEHSKTILAESILEEXRZNAEL.
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Fig. 1 The relationship between the thickness of new growth, length of internode, flower buds per plant and fruit set and yields of

different grape varteties under low light intensity and high humidity conditions (2000~ 2002)

2.3 FEGHWEXESERNEL

BMAMEAE{HIHWEH R EEONIRERTVIE BREMHNEHBRXE . KOXE LK. BEDENEAE
HEK: SHERbBEBERTERRELXATHRAEER . BRE.BEEMNEEXHE, MHRK a/b X% 8 RCE MM L& QO
BLHEFROALBEHREa SHERb BEERTFREXATHNEER . MR . BEBFENCEXLENE . EHEXa/b ERA
ABEL2), HAH HEXaAMHEXD 5HRASCHABZHERDTEMNBEMEHL(=0.8643"". r=0.8306"),

RERPHFRANKEMH P LG EREFIABREER TR TERELXERLIS R P EBREE KO EE AR BXK
OHMEABRPASERRE : AEXAZHWNERSE . ERXNRANGEXENARERBER TRREMNE LEOB.L K
EFBBLE KLALE RAXE AR EEDEMEAR MKAMIBEKREFHEEEEE.L . RENRATER
FWBIE KOAXE OHK EESHARABRE CO, REERELLHALNEGR. BR BEERCEXESERENR

REERRI,
2.4 7 SR Fn R MBREEMIERE SRS ENXR

WETH MM EESAGFRAOXRFUAEMMEHH A Z R BN EEM FERER M. L KL
BHSSLEHEAAFRZABRER BB, ENZAIFERR BRI EMRX(r=0.9854"", r=0.9221" ") (K 2). KUK

THHGERERBEATHHIRAEGERABIZ FRERSZEREARESTRAEX. SEHXELIH . CHRELMIEE
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EMH@gEa A SRELEEEEMEGC=0.9012"" ,r=0.9509" "), B M A HWEXLEATHRERZ BB ELMBEEHS50
REKa/b FEHHXGC=—0.7800"),

%2 ARGAMMEHSRRIREL

Table 2 Variations of chorophyll contents in grape leaves under low light intensity and high humidity conditions

S % i3 Total protein MK aChl a HREDLCH. b MK a/b
V.ﬁ.ft (mg/g FW) (ng/g FW) (ng/g FW) Chl. a/ Chl. b
ey A B C A B C A B C A B C
V, vini fera L. Red Globe 3.22a 3.99a 4.]la 53b 62b 74b 15h 19b 22h 3.53b 3. 28b 3.89b
Manicure Finger 3.25a 3.9% 4.6la 56b 66b 20b 16b 19b 23b 3.50b 3.47b 3. 47b
Rechimart 2.98s 4.1% 4.62a 63b 70b 80a 18b 21b 24b  3.50b 3.33b  3.58b
Thompson Seedless  3.11a 4.21a 4.64a  62b glb 83b 19b 25b 23b  3.26b 3.24b 3. 60b
Flame Seedless 3.35a 4.23a 4.62a 59b 66b R6b 16b 18b 25b 3.68b 3.67b 3. 44b
Crimson Seedless 3.51a 4.08a 4.20a 75a 89a 99a 34a 39a 42a 2.20a 2.28a 2. 36a
Jingyu 3.11a 4.23a 4.67a 8la 96a  10la 39a 39a 42a 2.07a 2.46a  2.40a
Centennial Seedless  3.12a 4.12a 4.64a 76a 93a 109a 36a 4la 49a 2.11a 2.27a 2. 66a
Zuijinxiang 3.88a 4.3%2a 4.68a 110ac 12lac 13lac  38ac  57ac  63ac 2.2%9 2.12a  2.08a
V.vinifera L. X Kvobo 3.98a 4.33a 4.67a 112ac 125ac 137ac  S5lac  62ac  67ac  2.19a 2.0la 2. 0da
V. labrusca L. Jinxing Seedless 3.21a 4.34a 4.77a 1l3ac 127ac  130c 5lac 63ac  68ac 2.21a 2.02a 2. 06a
Fujiminori 4.22a 4.6la 4.72a 118ac 132ac 145ac 56ac boac 69ac  2.1i0a 2.00a 2. 234

* A 5 B f) Mid-May; B 6 AHH Mid-June;C 7 A H Mid-July; PERFERERR . AP A EEF T LR M FERESD
P=0.05KFERBEAXKYE; TR The same letters within one column mean no significant difference among different grape varieties by Duncan’

s new multiple range test; the same below

X3 MEBEEEANBP KRG TLEER
Table 3 Variations of leaf net photosynthesis (Pn) in grapes under low light intensity and high humidity conditions

B NG EFE Pn EMAE T, KAEG MIB] CO, ¥ FE
v:r oty (COzpmol/(m? »5})  (H;O mg/dm? » h) (cm/m) Ci (ul/L)
A B C A B C A B C A B C

Red Globe 8.8 11.5b 15.1b 122a 139a 148a 0.19b 0.28b 0.32b 298b  325b 335b
Manicure Finger 8.4b 12.9b 15.1b 125a 14%9a 141a 0.20b 0.31b 0.39b 257b  291h 308b
Rechimart g8.6b 11.9b 15.6b 124a 138a 144a 0.21b ©6.30b 0.33b 285b  309b 321b

V. vinifera L. Thompson Seedless 9.1b 11.6b 15.4b 119a 14la 147a 0.22b 0.31b 0.34b 292b 311b 332b
Flame Seedless 8.3b 1..2b 15.0b 112a 141a 148a 0. 17b 0.32b 0.37b 288b 311b 328b
Crimson Seedless 11.52 16.2a 19.9a 121a 148a 1452 0.1%9 0.28b 0.35b 312a 367a 38%a
Jingvu 10.9a 15.5a 21.2a 129a 145a 1502 0.08a 0.11a 0.12a 331a  354a 388a
Centenntal Seedless 11.1a 16.1a 22.4a 124a 144a 153a 0.08a 0.10a 0.11a 33la 364a 391a
Jinxing seedless 13. lac 20, 6ac 28.%ac 148b 169b 178b 0.07a 0.09a 0.10a 336ac 418ac  42lac

V.vini fera L. X Kyobo 14. lac 20.4ac 30.2ac 151b 166b 170b 0.08a 0.12a 0.14a 37lac 429ac  43lac

V. labrusca L. Zuljinxiang 13.2ac  22. lac 29.9%ac 146b 165b  175b 0,.07a 0.13a 0.13a 377ac  42]ac 429%ac
Fujiminori 14. 5ac 22.%ac 31.Bac 150b 170b 176bh 0.07a 0.10a O0.1la 388ac 43lac 442ac

2.5 WEBARMHEHAHEEXANEAGREAEANKE

WEHHEMTEREN Fo. BKEN Fm PS 1 RLFEHE Fo/Fm PSTERXB FRMOBFHEPST KILERXKEYK
gP R ELERKEZR N SHXAERAZHORERERPLET ABEITLLER . VHRE K Fo SRASERAROMEXG=
—Q. 7821 ) R E R HMEN A WREN Fo EREBRTFERBER, MEXEEER . RHREHHE ! A HEN Fo R E
HEFAEGTER RN TIEARZ i BRAEXFn SHESERERBEEMAXGC=0.9384" ") REREHHHMT K
BAEN Fm MK ELZHE.BES~7 AHZHE. B EHMEH FBRISBEROREE Fn FRAKRASA
LER, MM RERTHHHEHE, RO RO REH S RHTS HY S RRERBORAEN Fr REF—FXE
EHEMENZ—PST RILFERE Fo/Fm SRR ERZEEBEFWEMR(r=0.8176"),5~7 B BB, K F 43 BK I Fk W
Bk H PSR Fo/Fm MK ERHEREAPSLERRXNBTHHE TR IPST 5HESHEFEZHE BEVIEMX

(r==0.9011""*" Gk EZL TR R ES~7 AGHRIESAHBEPST ER B FRARFEEBPST 55 S HER
fi& . {8 5 8 B # W 5 A B E TR PR KER P R EREKER N 5EXEGERZEAFEERSEENIEMH
EMF AL G=0 8801"" . 0. 8625 ) EX WM EBH R EFARAKFERER P BRI FERERKEZB NER.,

RRFEHREUFRERXER N ES~7 ABRGESARE RAREH WG EREFERGF T RBELHHAEVR R TIE
AW WET R REEETAESHANAERKBEAX. NEARPH 127 WERM 5~7 ABEIMN FHSREEHBE TR
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Fig. 2 The relationship between the net photosynthesis (Pr) and the vields,and the glycolic acid oxidase activity in grape leaves

under low light intensity and high humidity conditions
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Fig. 3 The relationship between the chlorophll fluorescence and net photosynthesis (Pn) in grape leaves under low light intensiry

and high humidity conditions
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3 H#

AHREH BEARLHARESAELSAGENAEEREE. BT S5~7 AREHRLITHEBX - R LEABERK LN
HEESRE AR RAREHFHFAKEERES ARERIRE WHEKER XEMB AR LR KLERRY KT
BN SPRENERAER EFERERLD RWETREXAL R HEORNERAEREETN. R, GRXE
FERRENEEEZHEN. MEANHHFEEERE KB ERERNKRE CO, REM . MILHE AKX, BREAME HHSXK
aSHSED SREME WEAENRIBE. REHANEEREHAZTATHRER . SHEX D SRETRAESGHHE
AWHFAX. HRTHPBELREFERX -—ENER NEBRELE XLCXIE . CHR . BEEIHIEABAEAHRE S
HGEXD SRBER . "EXFRENHNBRK W2 XASEHMEIEABL. FEFAXBENEHAFREHEK s 5HEXK
bAREBRER . ERTHBREE XLIXE AR . EEGHNMEALRTE: B4 ZLAHBHTRXE /b BE.HRE DK
X A, A BB AR A TY, AN . HER /D SZREAREHFEESENAMEX AT SED
Mg RER BTSRRI, M FRERNREARL XTREEEEERRROERERS — [EX 78
BEEMHTHE.

ERESNAAGT KEMBEHAARNBSZIAER.ESENEZT— SO, KR AH BTN &8 KN
Fm.PSTIHARXBTHHBETFHEPST S PST HILERE Fu/Fm BB BT Fo, ILERKER P B8 ZFHMTX
AU AR PSIRBEPLER -—EHRFE, RXFEAERKXRB N KBRPST KT CIEFHERERE KK/,
EREHEEHT EREMEE N EARXHEE, HANEN AR IR BT RIEE B R, KX
WERKER P KB PSI FEMHEFEEQ. XILEN—FER . ZRPSI KNP LTFRBAB LA, oP MK, KBHPST K
RIS QA S FREBL HLAEY. BT HERH N RESHESBER KRR H T ER EEILH
ESAZHELR - HRERE . HAS5ERDEZEEE HAHEKa MHZFRD IR . FAEARBRBEXREGEHNEHREX,

FHFHEEREADNROEHBANX TREO: HH CO. MR, SXEERETEX. 2 -HHKRATREHR. CHRE
RGO EZERAHPH R, SEFRRERAX, ARG XEFREMES YRR, WFE -0 E .56 %58
BRI, S A RETRY, BNAREEUNSHHS AEXATPRBHOBPLERZAH PESEELR ALRES™ R
BERX®, RBEHXLEESRMBRTEEBNE Z RS HEBEFR,BELXRRE . EAREHALRLT REAR
EEMNAESMREAAMEREREX HARRGO B S HREGERS>FRZEGEER TR MM EHR. ok
BHARTRERAN FREMNRE, CERNGE ASESERSFRBOSFMETRES.

FEER . LR EMBEESEABRNERASAAXBAESKLBX RELRARBRERAEHERE LTINS ESRE
PR ERES  RIERKEMSMET R EXOEREADNE ABERSRKEMNGHERRBEXARRZFFEEERKER.

B AXEET BB Drs. Tu EXHKERMUNTBE . Drs. ToRHEML . WKEMWEERE g REEMEHER
BHEe TE.
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