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R T B4 L AP 5 B B S S 4 SR AR LA RO 3R G Ve, T3k
W) . BHERKEERNEREREYBEESBNESATIE, BRERHA IR
& (Daei, 1984; Jaleb, 1985; Jones ez al., 1985; Carbonnecau, 1987; Flore and
Laks, 1989; 3%, 1091; 1994; 1995b) , {2 K £ 5% BIER A% B B MAKY L, R
0t BOREE R B R 4 BT RO & 4 B M UBT LR % (Carbonneau ez al., 1978;
Carbonneau, 1987;Flore and Laks, 1989; gk-kHE%, 1994)s EF R EFRAEHES
5% 21 ] 4 TR AU , I3 B > (Flore and Laks, 1989) o REHAMH WA KRFLE
B Bt o BT BN IR SRR R, T E L WA A R . MR B T AR
BREE L GRS, 1993), MTTT7E47 HHEEC AR AR B IO IR N B Dt AR ZE M P B0 5 .,
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Wo%E, 1290; 1994; 19952) o ZEHRITH-BAM S BT HAT #1457 B A ST BB iR AL ER AU B
B, RA1ETH-EORAE R SRS AR B E S WAL A N, THEXEE R
SEHR S 2T H R ASCIRE Rt 23X J5 T AT L 45 R o
1 HHEfaAE
1.1 R R4 R R

RIS T 1988—1992 4E( b 4B) ZE b U A B AW R 31T, 8 iX g S8,
R —, A EK T R, A BT, R A R A R R A R
(B TP ) T F I B e 0™ (BR 26 238 LA » 1990 SETF AT RN, W N 4 4£(E
W) B 5 4B (RHL RS AR BRI bk, SRR AR T 5 P BB RROB B T 2\ s - A M
7, ATER T 2B M SR BEBEGE 2). AMMELERZ: UM ORESE,
GALTFE) , V(B F &S, o BT ABCUETE, RBEE . TRGEM
oK T H B TR, TUARS T3 MAE L) Z R A B B sU H A (hedge shape), F
SN AR R R LRI SC GE R B4, 1994, 1995a) o #RITEESN 1.0m x 3.5m, RHF4gAE
BRI R % 40 #E, B 1% 20 £, B Rk 300 #Ro R3S 3 B (BREERPTIE),
1.2 WEEARMITHE

T R R BN B AR B IR SR AT 3 HEk KRB (1993) 197 o

MR EENES (PAR, DITR) RSB EONE AR EER S HK KB
(1992) 751k AN 880 PAR ¢ T (£ H Licor AT A7), B4 2 umol photons
em~2s7!, fE 6 AHE—8 AR THMEERE, RELELEH.RK1— 2 AkTs (WK
Rl &, WEREAR DT 5 Ko Kk 1 R ML AN A2 KPS 8:00—17:00, 45 /E
B (BRI, 1992) ik BURE, S W, X 5 ANRLE AW & N 81T, AT E IR 30
AN sE R, R A BE 6 —104. T ETERIENIE LT, RBERE FEH-RErh & 78
R4y ERAR ML EG “ a5 PAR B B R (PFRI, DU T ) " S 8U% el B SRR KERI A &
b oEF R (BIPARBR ) , b (8 2 M3 45 SR AL - 6 A8 808 S0 WU B O35 16, 7E EL AR
77 |, HAE S R T L4 B R R G 6E 4 BRAUAERT {45 (Carbonneau e al., 1978; 3K
KM, 1992); “EEAH-RAIEAEB B R (PFRL, DUFFD” A PFRI {H 5H-EHR R H (LAD
& 36 3% %2 (Carbonneau, 1987; Jk K ME%E, 19905 1992) .
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I3k, BAMROE A ER RO E R (R A, 1994,
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B, AANRATESRETFYRERZARGHE. “RIEEHETE". BRI B
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R, A Eb G T R o
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letters showed significant differences at 5% level (Ducan’s test)

304 B oW % & % ® 19%
%1 ERSEDEEY 5 HHEENNEENR RIS (19901992 £8P HHE)
Table 1 Fruit composition and yield of the five types of canopy structure
(Averages of cv, ‘Kyoho’ and ’‘Early Agate’, 1990—1992)
MR Types of canopy structure U v H T A
& Yield (15kg-hm™) 950 900 830 850 770
EWMEEEEY Total soluble solids 15.5 15.0 14,0 13.1 13.7
( ° Brix)
W Titratable acidity 0,64 0,67 0.74 0,80 0,80
(g/100g)
#HEaH (mg/g REHE) 3.8 3.4 2.0 2.0 2.1
Anthocyanin (mg/g fresh Wt.sink)
%2 EKE5RERE FETRATEEMHELERESRAeY SRR
' L5 (1990—1992 i) FHE)
Table 2 The parameters of canopy light interception and phofoassimilate
partitioning according to the five different types of canopy structure
(Averages of cv, 'Kyoho’ (K) and ’'Early Agate’ (E), 1990—1992)
n¥%#H  Types of canopy structure U A% H T A
HEHRAEHK (LAD K 2,2 2.0 1,6 1.8 1.9
Leaf aera index B 2.1 1.7 1.5 1.6 1.4
w3 PAR H AR EXPFRD (5% %%) K 39.8a 39.2a 39.1a 27,6b  23.8b
PAR interception by single leaf (%
PFR ambient max.) E 46.2a 44,52  41.3ab 35.8b  34.5b
i-#Ex PAR BB B R (PFRI1XLAD(%) K 87.6a 78,42 62.6b 49,7¢  45.2¢c
PAR interception by whole canopy E 97.0a 75.7b 62,0bc 57.3¢ 48.3c
£
CO B BT R K 175.3 172,2 163.6 167.1 1720
Winter pruning Wi, (x15kg dry Wi<-hm™)
E 72,7 67.2 64.6 64.6 65,3
RETYRLE=R (kg/®) K 280.0 239.1 187.0 185,0  170.7
Fruit dry Wt, (xi5kg «dry » hm™) E 173.8 132.9 120,9 111.3 82,0
W EREYR TEME A K 455.3a 411.3b 350,.6¢ 352.1c 342.7c
Aerial biomass (x15kg dry Wt +«hm™) E 246.5a 200,1b 185.5¢ 175.9¢ 147,3d
b P8 - Paah K 140.0a 109.5b 75.7¢ 70.7¢  62.6¢
Fruit sugar production(x15kg « hm™) E 94.2a 66,6b 57.1b 50,2b 31.2¢
REEGCHFRTE K 190.4a 155.4b 80,.8¢c 69.4d 64,3d
Skin anthocyanin Wt. (x15g « hm™") E 139.0a 105.8b 74,2¢ 63.5¢ 45,0d
Ao EAREBEHECD (4/mb) K 2.54a 2,64a 2,78a 2.64a 2.56a
Number of clusters per m* leaf area E 2.,02a 2.,41a 2,453 2.39a 1,80b
BuMERARLERFD (kg/mb) K 0.50a 0.53a 0.61a 0.58a 0.44a
Fruit Wt, per m’® leaf area E 0.76a 0.82a 0.80a 0.77a 0,702
HEFHARATRRERERBERE BFER/REY, 5 BKTE) The values marked with different
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19953), % 2 FIH TH-REERE. S A RLH S BN XS,
2.1 MEXEEBENBEEOLEERNRER

B A SRR TR B 5 T AF (1991, 1992) FOM 52 Hokk, W H-FOE & F 2 iR eaE &
B % (PFRL) 5M- R B4 0 & RH#FTE T4 47, i3 PFRL SH-EXG8E (Pn) 2
RAERBENSEEREER (B 1), XHEBAELBXREEUSERFEE, 7
AR HIR S AR B E LR R S TN T RSB R G AR NERE
A, RZEpENXE SR RS GREER, RXFTAR TR CREE
(PFRL)” (3 AME4E, 19925 1994) IS 5—BREX LR SHHBHEEG RN s
B SR AR, PFRLBEFESE THERRAYK LAl SHEEZEGX), A
BET BB B KE R EH-F 4 B E (PFRD, 35 LAI 5PFRI 2 FEHL (R
2), P ERARE BV DUR BB R E T (R RIS, 19953),

Pn( %) K
100 — ®U Ul

80 |-

60 |- :
' ) Pn(%)=—20.5+1.16(PFRL)

r=0.9274"
40 - ®H )
(] /\3
] 1 1 1 1 ) PFRL( %)
50 60 70 80 9 100

Bl ERBPHEREAEAGHREPrZIBARMT RN RLEREE(PFRLA) M4

Fig.1 Changes in canopy photosynthetic rate(Pn%) according to varied
canopy PAR interceptions (PFRL%) of the different canopy
structures in growing season

Pn% . .PFRL%: SFHALUBRBRAASERRBR BRI RN 1 F Pn R
PFRL {5 100%, HAWEXSHEBHHAMNE. AU EE (@) 7R BAE
B, A "HEFRF BB, R EER R

The values in the graph are percentages related to maximum
(100%) of photosynthelic rates or PAR interception rates,
obtained separately for cv, Kyoho’ and for cv. ‘Early Agate’.

The signs “, " are marked on the letters representing canopy

structurer of Rarly Agate’, “@” represents 2 points superposed

2.2 WECREEREAI A BN M LEE SRS AR S Z IR R 4 Bl AR
PRSP IR FE SR 3 42(1990—1992) T ER R (5 2), HETRIZFWR
EREB EBEYRTEG 2)NESLEP,UTHE) . WHREESITEREN: FP 5
PFRL 71 PFRI 2 AR B &R MBFENREERXXRA(E 2), BLZLEASITERGE
3)%B: 5 PFRI aLL, PFRL YRR E 5 R £k (5,) 1R/)\s R FP 5 PFRL Z [AAY 1R
WXRBABFE. XMW, FP 5 PFRL 2 A BENREMXEEL FHN PFRL 1@ 5T
PFRI Z ik, # 8] FP == 2 F PFRI (g, iy LAl EERET FiiEf. BNEE &£
BASMRBZNM SR, ERLEFEBEH-EEWHELT, LALBERFREE
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¥ 3| PFRL 5FP FfY G B IEMHR KR i PFRL RL B HE A BN WA ERE,
PFRL 5 FP 2 RIWEMAERAEEENEREX S LB M E. Bl 52, PFRI N
PFRL {3t R FE MM B AMBEM MRS EFER R 2) WHE, FRLY
LB ARG R MR S0, Ok 22, PFRI I PFRL kB9 U BT kR M- 558
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K2 BEXTYURABSHEBEYRTEZESR (FP) BAKSEHARENFEUKN
W #E(PFRLYF A (PFRD R B R 1k
Fig.2 Changes in the percentages (FP) of total fruit dry weight in
aerial biomass with the varied canopy (PFRL) and single leaf
(PFRI) PAR inierceptions-of the different canopy structures
in growing season

3 FP(Y,), SP(Y.). AM(Y,) % PFRI(X ) #l PFRL(X,) EM 5T mY5 FEARR M

Table 3 Analysis of multiple regression between FP(Y,), SP(Y,),
AM(Y,) PFRI(X)) and PFRL(X),)

B B F B® 5 HE 4R B R R 3 X RHD
Regression equations Standard partial Partial correlation coeffici-
’ regression coefficient ent between Y; and X,
Y, =29,22 +0,7892X,+0,0166X, b,=0,8171 0.0478 NS
b,=0,0427
Y,=19,0+0,3159X,+0,2083X, b,=0,2168 0.7172%*
b,=0,6118
Y,=0,025+2,0x107%X, b,=0,1485 0.3013%*
+7,3%x107 X, b,=0,7620

) 3A4AHBEAFE FRREREERSE F test showed a signification at 1% level for all of
three regression equations
(2) “NS";R it BB F B, “%» "7 #B% *“NS” means nol significant; “# #” represents sig-
nificant al 1% level (¢ test)
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R A T3 2> ) i FP 22 (& T DIk B A BUM- 32 PPN 24 % (ELIE) B 27 % (RRIBED , 35
BSX R A4 2 A U A Y.

5 EEE R X S R A R BT E X, —RIERENFEN
M Bt & Ve YRk (Jaleh, 1985; Flore ez al., 1989), —RIFABRELHFERLT I
SR HRESTRIRE R E, T—RUNBEFRER A 4 (Jaleh, 1985; Zhang,
1987) . ZEA LB TXFRMIAR, —240 W T RAH-EH_ERREL (CL 2% 2)
FMAHER FESEER Fr, % 2) SREMMBEMNEESERNRR, SERIENHTE
M, —E45WT Cl, Fr 5 FP fyR R, KR FHEE: FP(%) = 71.0+0.2347
(Cly, r =0.2778; FP(%) =50.3+0.4681(Fr), r =0,5757; #xMH A EE., REST
THRAERZE(Y) 5 FP XA, BHIEFRRE: FP(%) =48.9+0511Y, 7 =0.8728%%,
XAMBE, BEARINEES, —5E PFRI {1 PFRL gk, B X E 23 450 S 2F IRE
SERE (SR 00 R8O ROMR HE/E (Buttrose, 19705 3kAMES, 19952), (R TR
B, B L7 B BT o X 35452 PFRI i PFRL f94ER s H5—051E, sArm A LR
782 (CL, Fr B$30 % kHi PFRI f1 PFRL /NQH-RECQHT , HEL, 3% 2), FEEF
B R IR B R, T B R R S 4 BB Ak e ek 25 T CL A1 Fr (BN,
PFRI F1PFRL 5k /9 U B3 SR T AR BO4E o X I TR B S , X T M- RER AU
FE2Z B R R LM R, E S B BIEE L, M RERE B X R M R S pin R Y
WHIERBERT R ARRN BB .

2.3 MEEICRRAR BRI A EO N SR 5L P RIL M ARl O IR B R A

NS R, WA R R R R RATIRRT 3 Mo dm. BEHURATRES
SBAREHECESEE G RFENREB ST, I X AR
fe kBT R, A WERRZE TS AT R DR B, & & PTE R R E B R
Wi . AL RFARFEREEY 3 ENMERR GE 2), R TREEETR]L
HEWREBNESE P, DUITHE), UERFEECHFERSRITFUREENTSH
(AM, PITRD, 34347 T SP f1 AM 5 PFRI f1 PFRL f[[I5K R, 4RKH, SP,
AM 5 PFRI f1 PFRL > ¥ B R BEHNSHEMEXRR (B3, B4), ZEEL
ZERL (35 3) AUEN PFRL BB EREIERE, i ES SP i AM gfRAasc thi
MR X T4 0 I B0 e SR ER B A 4 BRI 0 o] RAYR 5 43 B SR SE R AL & RL i
K5 . PFRI F1 PFRL 8Kk (M- 5 (B4 6 & R M RURR R Y B4 0t 19 SR 58, TR I i
4y LB 5 50 v O R (L B OO B AL B R T 5 B8 AU EE SR o PFRI A1 PFRL 5% & 9 Pk
R UBHR SR AR ABIH3E 2 A SP 2 RIER AR5 SP {59 39% (B i) 5
43% (BRI, FRMH-E 2 E A AM 24D E] A BIH-FAME 45 % (BB E) K79 %
(E %), 3 X MRS R T 40 H 3.

TR G RS RS AT BOWT STE B, Mk s B (PFRL) S @ o iR
Bt R, B R B — KSR, B A TER M R AR BT /RIMELRL
i F B (Carbonneau ez al., 1978; Carbonneau, 1987), RIGH-FICRER Y E,
B RTF LR R R A8 (Carbonneau, 1987), FrRAFE 5K B li— &k Dl—ER&
ERERERRSIRN. ALY PEREXFHIERPERSESET, HE L 8
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SP(%)
®

50 - .
SP'=17.13+0.7377(PFRI)
40 ¢ =058
®
/
30 L ! ] L I PFRI(%)

SP=23.92+0.3109(PFRL)
50 |- r=0.9117"*

40 p-

30 L 1 i i 1 PFRL(%)
20 40 60 80 100

B3 REAMABREPEAKRSBPRANFEE BN FPFRL) MR
_ (PFRD XRE®BH WA
Fig.3 Changes in Content (SP) of total berry sugar in fruit with the varied
canopy (PFRL) and single leaf (PFRI) PAR interceplion
of the different canopy structures in growing season,

AM (%)
0.7
)
[ I
AM= —0.04+1,682% 1072 (PFR1)
0.5 y=0,7653"*
. ;
®

osl_ L n ! ) PFRI(%)

AM=0,068+7.78 X 10'§(PFRL)
0.7+ r=o.8821"" :

0.5

0.3 1 \ o 1 | PFRL(%)
20 40 60 80 100

B4 REBEAHFFBRSRTTYELERNTHEBAM BAKFHRRNFLERGHY
¥ (PFRLYFM &N (PFRD &I L
Fig.4 Changes in the millesimal values (AM) of total anthocyanin production
in the skin to total fruit dry weinght according to varied canopy
(PFRL) and single leaf (PFRI) PAR interceptions of the
different canopy structures in growing season,
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) o XARBEER/KSRSES T EXARE THEREICRTIN R, £ i 13
AR AP RN, KETRRAREDNSERR, MRTERET, HERIY RS
EHEFIT R R R RO R ENASENS BARF=BMSE TR AT,
SHhEASEAETHE XA, EREDTABSHEXKAREN LR R
HTXERR NEFESL . BERFTEAR, R RERHFCRRB Mo IR HEN T
WHEREENEYEBERS L EEE MEE,
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REGULATING EFFECTS OF CANOPY LIGHT (PAR) INTERCEPTION
AND DISTRIBUTION ON PHOTOSYNTHATE “SINK-SOURCE”
RELATION IN GRAPEVINE POPULATION WITH DIFFERENT

CANOPY STRUCTURES
Zhang Da-peng Jiang Hong-ying
Chen Xing-li Lou Cheng-hou
(Hort, Dept,, Beijing Agricultural Universily, 100094)

Abstract

The experiment was carried out with two grape varieties, ‘Kyoho’ (Vitis
vinifera x V. labrusca) and ‘Early Agatc’ (V. vinifera), and with five di-
fferent canopy structures through which a series of different canopy PAR
interception and distribution types were established, in vineyards of Beijing
area (North China) during 1988—1992, The results showed that there existed
significant or very significant positive linear correlations between canopy
PAR interception and net photosynthetic rate,between canopy PAR interception
rate (PFRL) [and single leaf (PFRI)] and the percentages of total fruit dry
weight in aerial biomass dry weight, between PFRL (and PFRI) and the
contents of total berry sugar in fruit, and. between PFRL (and PFRI) and
the millesmal values of total anthocyanin production in the sink to total fruit
dry weight. It suggested that varying canopy PAR interception and distribu-
tion through management of canopy structure of vineyards could regulate
efficiently photosynthate %sink-source” relation of vines and metabolic dire-
ction in grape berry. The canopy having a high PAR interception and a
good PAR distribution in the canopy could not only supply grapevine with a
full photoassimilate “source” to satisfy the needs for grape yield and quality,
but also permit a higher partitioning coefficient of photoassimilate to fruits
by regulating the “sink” relations between organs, and be favourable for the
biochemical comosition of berry quality in metablism of fruit.

Key words Grapevine, Canopy PAR interception and distribution,
Canopy photosynthesis, Photosynthate partitioning, Fruit quality





