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Effects of olive rootstock ‘Tianyuan 1’ on morphological and
physiological characters of leaves and fruits of ‘Arbosana’ grafted tree

JI Xinyue, WANG Zhaoshan, LI Jinhua,ZENG Yanfei,ZHANG Jianguo

(State Key Laboratory of Tree Genetics and Breeding s Key Laboratory of Tree Breeding and Cultivation of National Forestry and

Grassland Administration sResearch Institute of Forestry,Chinese Academy of Forestry,Beijing 100091, China)

Abstract: [Objective] This study investigated the morphological and physiological characters of leaves
and fruits of olive cultivar ‘ Arbosana’ grafted onto the rootstock cultivar ‘Tianyuan 1’ to explore the fea-
sibility and provide theoretical evidence for their cultivation and popularization. [Method] Olive cultivars of

“Arbosana’ and ‘Tianyuan 1’ and their grafted trees ¢ Arbosana’/‘Tianyuan 1’ were selected for the de-
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termination of leaf and fruit morphology, leaf anatomical structure, photosynthetic content, nutrient ele-
ments content,and fruit fatty acids content. The variance analysis, multiple comparison,and correlation a-
nalysis were also performed on these indexes. [Result] Compared with the cutting trees of ‘ Arbosana’,the
shape and longitudinal curvature of leaf,shape,symmetry and maximum cross section position of fruit and
stone had no significant difference in grafted trees ¢ Arbosana’/‘Tianyuan 1’. The length, width,area and
perimeter of leaf were not significantly different, while the length, width and weight of fruit and stone were
significantly reduced. The leaf thickness and palisade tissue thickness of grafted trees decreased significant-
ly,but the sponge tissue thickness and palisade spongy ratio had no significant difference. The contents of
total chlorophyll and chlorophyll a in leaves of grafted trees increased significantly, while the contents of
chlorophyll b, carotenoid and chlorophyll a/chlorophyll b had no significant changes between grafted trees
and the cuttings. Compared with the cuttings, the contents of N,Ca,Mg and Mn in leaves of grafted trees
increased significantly,the contents of K and Zn decreased significantly, while the contents of P,Cu and B
had no significant changes. A total of 12 fatty acids were detected from the fruits of cuttings and grafted
trees of ‘Arbosana’,and the 5 with high content were oleic acid, palmitic acid,linoleic acid, palmitoleic acid
and linolenic acid. There were no significant differences among contents of these 5 fatty acids,saturated fat-
ty acids (SFA), unsaturated fatty acids (UFA), monounsaturated fatty acids (MUFA), polyunsaturated
fatty acids (PUFA),UFA/SFA and MUFA/PUFA between the cuttings and the grafted trees. The corre-
lation analysis showed that the content of chlorophyll b was significantly positively correlated with N, Ca
and Mn in leaves, while the contents of chlorophyll a and b were significantly negatively correlated with
Zn. There was no significant correlation between the contents of main fatty acids in fruit and photosynthet-
ic pigment and nutrient elements in leaves. [Conclusion) Rootstock ‘Tianyuan 1’ grafted with ‘ Arbosana’
increased the contents of chlorophyll and N,Ca, Mg and Mn in leaves, promoted the growth and fruiting of
grafted trees,and had no significant negative effects on morphology of leaf and fruit as well as composition
and content of fatty acids in fruit. Thus, this method can be applied and popularized in production.

Key words:olive; graft combination;rootstock;leaf anatomical structure
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Table 1 Growth of olive test materials
55 # R 4%/ cm B 5 /m 5 M /m ke / (kg o #RTD
Plant material Ground diameter Tree height Crown width Yield
HFE 1 5 (i A) Tianyuan 1 (Rootstock) 17.00 8.70 4,00 —
a9z 2% 4% (4% ) Arbosana (Scion) 48.67 3.37 3.75 6.27
R Grafted tree 65. 94 4. 65 4.99 28. 40
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Table 2 Contents of soil nutrient elements in different soil layers in olive orchard

+)2/cm N/ P/ K/ Ca/ Mg/ Mn/ Cu/ Zn/ B/

Soil layer (gekg ) (gekg) (gekg) (gekg’) (gekg') (mgekg ') (mgekg ') (mgekg ') (mge-kg )
0~30 2.66 1. 31 11.35 71.48 10. 58 377.58 32.73 75. 34 4. 90
30~60 1.15 0. 85 13. 85 84.72 12.09 410. 95 27.51 76. 83 4. 60
60~90 0.49 0.42 15.55 94.27 12.43 406. 15 25.12 81.03 4. 17

11 Mean 1.43 0. 86 13.58 83.49 11.70 398. 23 28.45 77.73 4.56
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Fig. 1 Leaves and fruits of ‘Tianyuan 1”7, ‘Arbosana’

and their grafted trees
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Table 3

Phenotypic qualitative traits of leaves and fruits of ‘Tianyuan 17, ‘Arbosana’ and their grafted trees

wE PEAR
Organ Trait

HEE 15

Tianyuan 1

el 397 e 148

Arbosana

TR

Grafted tree

MR JEAR Shape

5 JE Elliptic

W[5 7% Elliptic W17 % Elliptic

Leaf 20 i 25 il B Longitudinal curvature of the blade fii I Epinastic fi F Hyponastic fii F Hyponastic
JEAR (i B A)Shape (position A) BKJE Spherical B3I Ovoid BRI Ovoid
SRR (i 8 A)Symmetry (position A) X} FR Symmetric AXFFR Asymmetric AXFFR Asymmetric
IS PN & AT C DA )] g i K 75 i J& 8
Position of maximum transverse diameter (position B) Central Towards base Towards base

ifr TR (v B A) Apex (position A) |7 Rounded |5 Rounded [5 Rounded
FLIB (i B A)Base (position A) Rounded # B Truncate # 8 Truncate
J% fLEE Presence of lenticels /L Few R £ Many RZ Many

J2 FL K/ Size of lenticels

/N Small K Big K Big
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&R 3(&) Continued table 3
e [N Hp 15 o] 35z 3% 4B o)
Organ Trait Tianyuan 1 Arbosana Grafted tree
JE IR Shape BI A JE Ovoid i 7 JE Elliptic 6 57 JE Elliptic
e e o S R R A B
MBI E A)Symmetry (position A) A Asymmetric Slightly asymmetric Slightly asymmetric
e KRR AR I 7 & () B A T g i
Position of maximum transverse diameter (position B) Towards apex Central Central
ifjc T (A7 B A) Apex (position A) 4l Blunt 2} Point 2R Point
FLIB (B A)Base (position A) fili Blunt fifi Blunt 4li Blunt
Z$ 1A Surface Y6 Smooth HLBE Rough HUEE Rough

Y 8U8CH Number of grooves
WL A B AR RS A S BUR AL W, R SO R X R AL 7 B B AR R CEUR L A A KRYVIIE R, 90° AE R A E
R R TIPS B U & iR U R

Note:; Position A refers to the position with the most asymmetrical shape when two ends of fruit or stone held by fingers. Position B refers

F146(7~10) Medium F145(7~10)Medium  H145(7~10) Medium

to the position with best growth when fruit or stone was rotated by 90° along the longitudinal axis from position A.
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Table 4 Phenotypic quantitative traits of leaves and fruits of ‘Tianyuan 1”,‘Arbosana’ and their grafted trees

4k 4 /em - $E /cm i1 A/ em? - JE K/ em Y42/ mm JBEARE/mm
Materials Leaf length Leaf width Leaf area Leaf perimeter Fruit length Fruit width

[HFE 15 Tianyuan 1 7.78+0.09 a 1.694+0.02 a 8.50+0.20 a 18.31+0.24 a 14.78+0.08 ¢ 11.85+0.07 b

] 3% 22 98 Arbosana 6.92+0.07 b 1.2840.01 b 5.59+0.08 b 15.98+0.18 b 17.11+0.11 a 12.24+0.07 a

B3 Grafted tree 7.14+0.08 b 1.31+0.02 b 5.86+0.10 b 16.26+0.17 b 16.03+0.16 b 11.86+0.12 b
4k YR/ g RN/ % B4R/ mm B 42 /mm AR g
Materials Fruit weight Flesh content Stone length Stone width Stone weight

[ & 15 Tianyuan 1
BT 35 Z 48 Arbosana
B3R Grafted tree

1.4040.02 ¢
1.7020.02 a
1.51£0.02 b

70.0240.41 b
77.1340.17 a
77.294+0.18 a

11.85+0.08 ¢
13.17£0.09 a
12.77£0.10 b

6.8840.06 a
6.3040.03 b
6.1040.04 ¢

0.4240.008 a
0.392420. 005 b
0.3440.006 ¢

TR O R RAER R bR R/NG AR OR 257 B (P<T0.05) . R 55K 6 [,

Note:Data are “mean= standard error”. Different lowercase letters indicate significant difference (P<Z0. 05). The same for Tables 5 and 6.
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Fig. 2 Transection of leaf anatomical structure of ‘Tianyuan 1”,‘Arbosana’ and their grafted trees
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Table 5 Comparison of leaf anatomical structure of ‘Tianyuan 1”7, ¢Arbosana’ and their grafted trees
2R it R/ pm MR 20 ZUR B/ pm G4 EUR B/ pm A E/ 7%
Materials Leaf thickness Palisade tissue thickness Spongy tissue thickness Palisade spongy ratio
W i 1 % Tianyuan 1 311.594+0.07 ¢ 107.6840.06 b 159.24=40.02 b 68.32+£0.05 a
Bl 3% 2= 98 Arbosana 417.42+0.02 a 133.0240.02 a 240.93+0.03 a 55.38£0.01 b
4% Grafted tree 390.1140.05 b 113.7140.02 b 232.28+0.05 a 49.3740.02 b
O W15 Tianyuan 1;8 B3 Z 4 Arbosana;
300 N 584 Grafted tree o a
a
5 1 b a
st 54l
2.4
. |
T; 2.0F a .
e T = 0 i
1 © = 22}
&1 1.0F 2 S
b
b a
b L
05 _ ’*%E 2"
0 1 1 1 1 20 N |
MHGE MG FEa  MEFRERD EKWE ME H fE 15 R 3 5% 4K 15
Total Chl Chl a Chlb Car Tianyuan 1 Arbosana Grafted tree
HEER W
Photosynthetic pigments Trees

PR b AR 7] /N B 7 ) — 4 B A TR 64 R} ] 22 57t g 3% (P<<0. 05)

Different lowercase letters mean significant difference among different trees (P<Z0. 05)

K 3

CEPE 1 BT SR KR R I RS R

= Ml Chl a/Chl b () H 3

Fig. 3 Comparison of leaf photosynthetic pigment contents and Chl a/Chl b in ‘Tianyuan 17,

‘ Arbosana’ and their grafted trees

2.4 BAMBEEHMMHAEERTEZSENEN

FC 157 B SR R IR A i o SR
TR T RANERGE O AL, 5 HE 15 I,
HEEEM I F P NP .K.Ca.Mg.Zn.Mn #l B i & &
SR E T 13%.,21%. 28% ., 32%, 48%, 27%,

120 %0 F1 100 %6 , 22 5 343K 8 3 7K - (P <C0. 05) 5 1fif
Cu B HERARE. 5 PTHRM AL, K%
B F ) N, Ca,Mg il Mn & 839428 T 7%,
70% .23 % F1 45 % K Fl Zn &84 9100 T 13 %
2300, 22 513K B KOF- (P<C0.05) . Bb4h, <M 1



553

FHA L AF MRS A T FE 15 g e X ¢ B SRy AR LT S

A BHR B 52 T 31

2o B NL.P.K.Mg.Zn.Mn f1 B & & B E/NT
TSR Ca HiE B E R T PR, Cu & &

PIRTE 527

®6 ‘HEIS 'MERB REEENHAZIAENLILER

Table 6 Comparison in contents of leaf nutrient elements in ‘ Tianyuan 1”7, ‘ Arbosana’ and their grafted trees
Mﬂ N/(g+ kg™ D) P/(g+ kg™ K/(g+ kg™ D) Ca/(g kg™ 1) Mg/(g -+ kg™ 1)

Materials

M 1% Tianyuan 1 19.07+0.11 ¢ 1.504+0.07 b 14.41+0.79 ¢ 29.574+1.50 b 05+0.15 ¢

Fr] 3% 22 5 Arbosana 20.2340.41 b 1.8740.04 a 21.1540.47 a 23.1340.55 ¢ 3.68+0.10 b

B W Grafted tree 21.5840.17 a 1.8140.06 a 18.51+£0.27 b 39.15+1.41 a 4.51£0.19 a
Mjfj?irals Mn/(mg * kg™ 1) Cu/(mg + kg™ 1) Zn/(mg + kg™ 1) B/(mg -« kg™ 1)

M 1% Tianyuan 1 53.77+4.81 ¢ 7.30+0.50 a 26.61+0.45 ¢ 2.04+0.16 b

Brf 3% 25 45 Arbosana 81.64+3.26 b 8.3740.23 a 43.6840.70 a 3.9640.07 a

153 Grafted tree 118.55+3.41 a 7.597+0.47 a 33.68+0.87b 4.044+0.13 a

2.5 BMAARMBEEMRELIIZRFRSENZI

A BT e 5 O 7 e JEL ke A 1 SR S SR G T 4 A
12 FRR R & it b s B T 5 FR KU TR
(C18 * D >FEMmR (C16 = 0) > ilR (C18 : 2) >
FEARIHAR (C16 = D>WRRER (C18 : 3), R 7 IR,
58 H 27 HRWIMFRIAHEL .9 A 27 H R © BT
P FI AL C16 ¢ 1.C18 = 2 il PUFA 4 i #48
Jn,C18 = 1 . MUFA % & f1 MUFA/PUFA ¥ /N,
Z SR 3 KO (P<<0. 01) 5 IF #E SR 52 1Y
C16 : 0.C16 = 1.C18 : 2.SFA .PUFA % & ¥,
C18 : 1, UFA.MUFA % # fil UFA/SFA . MUFA/

PUFA #3di/N . 22 5 ¥ 35 8 K (P<C0. 05), 4%
SR TCIE S ¢ BT S 07 3 2 IR B 'ﬁSH
27 HRWCRSIAEE .9 A 27 HRUH 521 C16 ¢
C18 = 2 Fl PUFA & #¥ B EH . C18 : 1, MUFA
F A MUFA/PUFA B8] 8 B, 55 Bk SR
FHEG , I 2 W S 5 b 5 Fp 2 2R i R (C16 + 0,
C16:1,C18 : 1,C18 : 2,C18 : 3) fil SFA,UFA,
MUFA . PUFA & K H A 2 5 88 8% (P>
0.05) , FHARG A HIFE 1 57 Xl 42 W L 5 32 ZLHR iy
PR & i SO HUE Y TE 5 S

R FEREEE ERB SHREMNRIERBREERILE

Table 7 Fatty acids contents in fruits of *Arbosana’ and grafted trees at different harvest times %
e H e Rt R Fo i 7R il RIATHTL P JFR R
(H-H) Materials Palmitic acid Palmitoleic Oleic acid Linoleic Linolenic SFA
Harvest date atertats (C16 = 0) acid (C16 * (C18 + 1) acid (C18  2) acid (C18 & 3)
08-27 BT 3% S Arbosana  8.87+£0. 16 1.80£0.06 B 79.77£0.33 A 6.47£0.11 B 1.53£0.06  10.02£0.18
B Grafted tree 8.88+0.04 b 2.0240.02 b 79.85+£0.40 a 6.27+0.27 b 1.5140. 04 9.92+0.08 b
09-27 fuf 3% 2% 45 Arbosana 9.29+0.07 2.3940.01 A 75.64£0.25B 9.77+0.25 A 1.40+£0.05 10.43+0. 05
I Grafted tree 9.484+0.12a 2.72+0.15a 75.8540.04 b  9.05+0.31 a 1.4040.01 10.60£0.11 a
PR B
(H-H) . UFA MUFA PUFA UFA/SFA  MUFA/PUFA
Materials
Harvest date
08-27 Fry % 2 5 Arbosana 89, 9840. 18 81.984+0.28 A 8.00+0.10B 8.9940.18 10.2540.16 A
BHAER Grafted tree 90.084+0.08 a 82.29+0.39 a 7.78+£0.31 b 9.08+0.08 a 10.5940.47 a
09-27 P ik S48 Arbosana  89.57+0.05  78.40£0.25B 11.17+0.29 A 8.5940.05  7.03£0.20 B

B3 Grafted tree  89.4+0.11 b

78.9540.19 b

10.4520. 30 a 8.44%0.09b 7.56E0.24 b

E:SFA. MR T 2 s UF AL ARG TR s MUFA. BAE IR B2 s PUFA. 2 A FIIE W R . 3% b 8 o B9 B + Ar ok ”

EEZE €/

JE bR KB 7B 22 7 41 R4 B — 46 A A2 AN [ 03K e 1) 22 S5 A B8 35 (P<<0. 01) AR AN TR/ 5 B D 36 7 e 2 53 i 35 (P<C0..05)
Notes: SFA. Saturated fatty acid; UFA. Unsaturated fatty acid; MUFA. Monounsaturated fatty acid; PUFA. Polyunsaturated fatty acid. Da-

ta are “mean— standard error”. Different uppercase letters indicate extremely significant difference among different harvest times (P

<0. 01) ,while different lowercase letters indicate significant difference (P<Z0. 05).

2.6 MAXGBE EFLESENRILEERN
BREEEMNEXXER
BT SR R H M I O A R VE RO
B R S T N I R () 4 AR O R 3 A &
(R ORI ot & (05 & ) A 3 LA C

(P<<0.01), 3 Chl a 5§ Chl b WM X R E K
0.78, 52K % N2 (Car) A XL R BN 0. 66, 0t
REFILE Mn 5 Ca fl Mg i .Ca 5 Mg &2
W i 3 IEAH & (P<<0. 013 K f1 Zn &5 Ca.Mg.Mn
i, Cu 5 Mg Ml Mn &, LI N5 Zn &1.,P



32 PO AL AR MRB 3 222 4R (A SRR 2 B 9% 50 &

5 B &R A (P<0.01), R EE
BEWTR & A G s R B R, Cl6 : 1 5
Cl6:0&H.Cl18:2 5 Cl16:1 f Cl6: 0 FHY
S E A G (P<<0. 0D, Hd Cl6: 1 5 C16 ¢
0 A KRB R K (r=0.90);C18 + 1 5 C18 : 2,
C16 : 1.C16 = 0 7 5 24 2 % A 56 (P<<0. 01,
Hrp C18 = 1 5 CI18 = 2 ff A ¢ ¥k e & (r =

—0.99), MAOEE AR5 EFRITE S WA
e R R.Chl b 5 N & & S0 8 % 15 A6
(P<<0.01), 5 Ca,Mn & & &2 B % F M X (P<
0.05),Chl a f1 Chl b 5 Zn & & £ # 2 3 A ¢
(P<<0.0D), M. SR EZRRR S R EG 6
RAVE IR R & B AH AR 3 (P>>0.05),

xS MERB REBEMHRAAGRR ERATESENRIIERHREEGANHEXXR

Table 8 Correlation among photosynthetic pigment and nutrient contents in leaves with main fatty acid

content in fruits of ¢ Arbosana’ and its grafted trees

Chl a Chl b Car N P K Ca Mg Mn
Chl a 1 0.78" " 0.66" " 0.43 0. 37 —0.09 0.37 0. 36 0.24
Chl b 1 0.08 0.67"* 0.29 —0.37 0.59* 0.51 0.52*
Car 1 —0.11 0.22 0.24 —0.10 0.01 —0.18
N 1 0. 36 —0. 20 0.51 0.24 0.35
P 1 0. 45 —0.12 0. 04 —0.24
K 1 —0.85 —0.78*~ —0.90"~
Ca 1 0.90" 0.98" *
Mg 1 0.91*~
Mn
Cu Zn B C16 : 0 Cl16 : 1 C18: 1 Cl18: 2 C18 : 3
Chl a —0.17 —0.57" —0.27 —0.32 —0.22 0.23 —0.21 0. 26
Chl b —0.41 —0.56 —0.27 0.07 0.23 —0.11 0.05 0.33
Car 0.10 —0.14 —0.07 —0.44 —0.44 0.39 —0.34 0. 20
N 0.02 —0.66" —0.44 —0.18 0.01 0.24 —0.29 0.32
P —0.15 —0.11 —0.75"" —0.50 —0.44 0.16 —0.11 0.53
0.63% 0.60* —0.16 —0.52 —0.46 0.17 —0.12 0.58
Ca —0.63* —0.90*~ 0.07 0.22 0.32 0.07 —0.16 —0.12
Mg —0.87*~ —0.78*~ 0.02 0.29 0. 40 —0.05 —0.05 —0.11
Mn —0.69"" —0.80"~ 0. 20 0.33 0.41 —0.03 —0.06 —0.22
Cu 1 0. 46 0.18 —0.14 —0.28 0. 36 —0.34 —0.27
Zn 1 0.11 0.25 0.11 —0.44 0.51 —0.28
B 1 0.32 0. 39 —0.05 —0.04 —0. 20
Cl6: 0 1 0.90** —0.85*~ 0.77**  —0.74"
C16 ¢ 1 1 —0.88** 0.79** —0.58
C18 ¢ 1 1 —0.99** 0.63
Cl18: 2 1 —0.63"
C18: 3 1

e ow w43 B TR R A G (P<<0. 01 Rl EAH X6 (P<C0. 05) . Car. 5885 N %;C16 = 0. FEHIER; C16 = 1. FE AR ; C18 « 1.

%;C18 + 2. Wy R s C18 = 3. W JHRIR -

Notes: * % and % represent statistical significance at P<C0. 01 and P<C0. 05, respectively. Car. Carotenoid; C16 * 0. Palmitic acid; C16 ¢ 1.

Palmitoleic acid; C18 : 1. Oleic acid; C18 * 2. Linoleic acid; C18 : 3. Linolenic acid.
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Mo RS A A8 R A I 2l i BOE A 20Tk
v SR S 7 R TR A R R L
PO T 45 B BT A 38 I BE A0 BROE R B
Xof 85 25 (Verticillium Wilt) By B TSRS & b < B
$i#’ (Coratina) & £ 7€ < i B8’ (Frantoio) fif K I+
Jei o A2 R B K TN FE AL B (V. dahliae) B 16 3% B}
A H BB 25 RE R s DAVl AORE S R B T 7 (Hoji-

blanca) fEfili A 16 F2 44 7 B 8K 1 38 rp K S dseoi , )
A S it 1 s A 9 9 ke 2 i A 2 A sl ad He
ARG R 3 5 A8 B T OGRS L A SR (Leccino)
¢ Vocio” ¥4 B8 %4 2% fi#t 75 7 X ¢ Moraiolo” 1 ¢ San
Felice” iy {5 & /E -

ABFSE RBE, CH B 157 o I e SR S AR
A5/, Tous SF I 11 A il A Al A & B I 322
‘E R (Arbequina) & B, fifi A Ff %o HC B S o A
R/ SR TC B 2 R 5 1 Mofeed 28 BF 5 i
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Hi dt A Dolee” F1 Kalamata” (4 16 He i & B il AR %
SR8 R AVEFAE 1Y 52 55 Al A RN HE R L R A OC, HLK
A8 5 I 4 T | R S 0 5 S XIS SR TR I R
B R A A Y RS A A TR A
R R B AR A SR B R B T R R AT
P AT, L BRSR R G R, XS Tous A
Mofeed""™ Ffff 52 45 5 — B AR WA BF 58 & B A K 3
FETE P 35 22 e 18 2 il A 0 0 ALk 19 B 2R I ) S W
2R R TR R AR A K SR R e i
(9 5 ZR AN Yo 5% e 7 it 1 T BB A A6 P RIORN fe 48 A
FRE L W R I KB S — i b X 2R ik R
PR I8 © b DL 7 A A LT 4 R it e BE A T AE K
JEAEM X B s X — F ik RIS X B 2%
ST AR R I, I 1S 9 B I S A %t
I AR A8 I R R 25 T 3 S ) L 3 AT R R B AR 5k
50 by 7K A R A3 . AR AR I S0 ) O A ¢ 1
R AR I BT e S S T IR A AR )N
FOAR Z X 7K 43 F0 3% 43 25 1 WU L 3 i e ) LA ROt &
YE AL AT 8 & A= i R 728 Ak, 3 T 52 i ik R 23 S
A BAR KA R it — 2L BESE

A VT 22 A B A AR 38 46 ik TR A6 55
L5 PN S St R 5 ) BB A O i Sk R A A
T LU i 5 (0GB RE ) 5 A 2 2R
PIAHOG . ABIESE B 157 I 7 J58 R A A 20 215
JERIN W R R R AR R A I B SR
J5 S I 5 © AT e S 087 A LE i R JRE R RN A 2H 41
JEL B8 AT BT AT o B i 3R B i B, X AT R R T
W 4050 T S BB BT I R A T AR S fk
Wiz g Rx T eiem. 25 W, H
O AR C5BB’ (V. berlandieri X V. riparia) & 3%
CIREEER 4G (V. winifera L. cv. Cabernet Sau-
vignon) A] 34 KM J M A 2 4R BE L H i R i
3R X T AR 5 I P A A S AR Y R AR 9
LA H LR SR A A b iy o A LA G . A
WFFELLC B E 157 VR Rl A B 4 * Bl g S& 87, S8 e g
M R R R U AR a B R G
Jroxt s B W g R sRE Y — R b AE T
GG RS M A ALY R R £, A K
PR

i A RE A S50 71 i AR AR 1) 3R S5 W AT A A
wEM . Chatzissavvidis AW, & BHET. 5
7] i ¢ Megaritiki” 1 ¢ Amfissis” i 4F 4 1 #H L, Tl
MOl 42 i 25 At b B oV FE AR L AR B Ok AR
fik s Sanaa %0t & B, NaCl ¥ 0 E W F 16 322 1 i

ERPESR Y © B2 KR (Picua) fifi K 19 “ Kalamata”,
BeRint b Na©™ AL CUOWR B S AIGL AR v Na™ A1 CL
e 32 A e o T R PR 55 19 < BE 2 3R 7 (Koroneiki) fil
R HE 20 & T AH . Il OS2 X5 B T 3R 8 Uk
A AR R E MRS T2 B R R,
B = 5y S SO 2 b Al 25 LR ST A B Gk
Z 5 T B & A T R a0 AR R
AR BNk AR, FR R O e e B
5§ Tubeileh ZE5%F 4UF . 25 A4S 90 HOHS Bel 50 #k =F
FER I BB SR OU R B/ M A B A E L AR gT B R L
5B R IR T R 2B IR S
HAGFE AR E A B SR ARL HEH
[ AE R R AR R B BAEAR R H I 15 68
A RGE AR B 3B 53 Ah 5 B T M A N
Ca Mg il Mn &, FEAR T K M Zn 5. XAl E S
fili AR H B 157 R 0 R ICR VA G AT e 5 IR
£/ S T 151 7 N AN . o AP . 1 8 W
3B, N.Ca, Mg, Mn 5%t 4% R 19 % W
R0 A R 0 A E 2 5, LB R 2 2 i
PHERERKEE .

SRS R R T O Rl AR 2 S ) B
VEHTF6 b« 6 7 192 21 15 2 5% i JH SRS 52t Joie 1) X i A
FUU L R TRI A A 2 5 ) SRS R N T BR Y
M 1 S KNI AR A, f Bl A A A 2002 3% ik
TRHOAE SR S A Al 5 T, A0 K SRR v R AR
DL RO S A 5 L (Sourt) Sy 52 58 Y O ] 15 4 41
A J ST R 2 B MUFA/PUFA LK il g 4 ik
Vit A A W 22 0L LRk AR MR AL R Bl
AR IR RS ) i R S Vi 23 AR S R S T AT A
RO GRS R R LY o 6 2 AR AOS Tl e T R A
G« S0 900 TR 5 o M v - LAt S O R o 25 AN
KM Romero 451 I 18 4~ 1l MUASS fili A i b 16 422
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