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Abstract ;: Taking mature fruits of three cultivars * Arapaho’ , ‘ Boysenberry’ and ‘Kiowa’ of blackberry
( Rubus spp.) as the experimental materials, morphological indexes and firmness of fruits were
determined, and anatomical structure and micro-morphological characteristics of epicarp and pulp were
observed by paraffin section and SEM techniques. And on these bases, relationship between fruit firmness
and fruit structure was also discussed. The results show that fruit firmness value of cultivar ‘ Arapaho’
(0.79 1b + mm™) is bigger than that of cultivars ‘ Boysenberry’ and ‘ Kiowa’ (both 0 Ib + mm™). And
fruit longitudinal and transverse diameters and weight per fruit of cultivar ‘ Arapaho’ are extremely
significant less than those of cultivars ‘ Boysenberry’ and * Kiowa’. The observation result of paraffin
section shows that epicarp of three cultivars is thinner and without cuticle covering, consists of 1-2 layers
of epidermal cells. In which, epicarp of cultivar * Arapaho’ consists of one layer of short and small
epidermal cells arranged densely, that of cultivar ‘ Boysenberry’ consists of two layers of long and thin
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epidermal cells arranged orderly and loosely, and that of cultivar  Kiowa’ consists of two layers of
epidermal cells with fold cell wall and local cavity in fruit surface. Mesocarp of cultivar ‘ Arapaho’
consists of a lot of relatively complete parenchyma cells and contains vascular bundles without
disintegration, while, that of cultivars * Boysenberry’ and * Kiowa’ are uniformly distributed by
disintegration parenchyma cells. The observation result of SEM show that epicarp of cultivar
‘Boysenberry’ possesses sinuolate ornamentation, irregular epidermal cells, and sparse trichomes and
lamellar exudates; that of cultivar ‘ Kiowa’ possesses obviously irregular sinuosity ornamentation, while
that of cultivar ‘ Arapaho’ has compact and dense texture, and cell outline clear and shape regular of
epidermal cells. Pulp cells of three cultivars disintegrates in different degrees, but there are large
gelatinous substances without disintegrating in pulp cell of cultivar ‘ Arapaho’. According to these
observation results, it is conjectured that there is a certain relationship between anatomical structure and
micro-morphological characteristics of pericarp and pulp of blackberry fruit with its firmness.
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morphological characteristics

MAE (Rubus spp.) N 1% Fl ( Rosaceae ) 244 T &
(Rubus Linn.) B4, J50™ T BRSE , J2 3 4F R % 1Y 565
SRR BRI EE LA Z - BRI
TEYER VWY BRI BT 2 R D RE LAY
XN A 3 . AR AR AR
TR B H R AR E R G WS 2 0, AT
ZHUBRRIAE O CHRM TR 2 ~3 47, #%
PRRE N TR R SR 2 K PR A SR S B AR A AAOT
125 (B 5 AN A N 7 AR 5 3 R A SR S T
TR PR B AR EE R R A B R i BT, H i A
50 R A SR IR JE A B M e 36 07 kT TR 2
[RFSE o1

Rl 2 PR A R S 190 T S O B AR A, 5 O T
JBE AR, 58 4 AN LB 1 R 24 S
A G BARE R SR B 52 e [ R A WIS A 870
G SSUN 8 Sy & SR NN 78 3 g S RIS

5#, 2950 ~ 100 R 5 ZRR—HE BEIME
TRONR B W R F AR T R B 22 A BT, R B A
TERP AP IR A 1) 58, BRI S 25 A Y i B
OIS C N AR 22 B 254 0 2R 52 1 SR T 58 N 4
Z T (R B AR AR S A T b ORI Bl 4 A A
(LS S 25 g 5 SR S At () A S 1 9 B 5 1 oK DL
E{FSI

PRSP Arapaho” | ¢ Boysenberry” Fl ¢ Kiowa’ J&
AR PN S Y A , Horp ) AP ¢ Arapaho” 1
5 e R MR T B AT H R 20 B¢ Boysenberry ” 4R
FOB R AR H 7RSS T Kiowa ™ 1 5 S
BR ., VEE LK 3 M5 R S O BIEFEXS 52, 0 1
PR SEHIE S FHE AT LU, IR A 5 U0 A o

PRI 5 ok LR B RIS T ) ik 151 45 4 RO ROE 285
RHIEEAT UL , R 04T SR S 25 B i B 45 4
FURE Y5 AR, LI Sy JRR3 R S ffl B8 RIS I P ) ke R
FEALIERIBF T HORE

1 MRt T7 ik

1.1 #8

PR 3 AN 2R %E 5L B ¢ Arapaho” | ¢ Boysenberry ” I
‘Kiowa’ FIE TVLIRA - oh ERM - B Y5 il 56
Wi, TERAEAEH ZE BN BEATHR 0, 77 © Arapaho” I
‘ Kiowa’ /MZ A58 427 A8 ) ¢ Boysenberry” /NMEZR5E
R AN SRR S E ], B AARIC 5 Bk
P, B —AEHRCR A 10 RS RS 3 IRE &
VEREN BEAR AR H (A — 0 SR 54 T HGHE AT 454
N2 2 A 55300 5
1.2 A&
1.2.1 RFEERFESHAEIEZEAEMNZ IS
T S At S UL AN R — B SR 52, ST BT FT -
02 AU R A BE T (2 K Fruit Test™ 23 ) ) Wl & A
B LA AR 32 3L (1b + mm™ ) Fom il B2 R
AN IR BE R 0,01 mm AYES S i bs 5 RO 2 A% RS
12 s BG4 10 mg 1Y HL K F (Fi 1 Mettler—Toledo
AE)RER AR AR, AR E 10 4
AL BRI 4E
1.2.2 REBR AR AL B R B
fief B IR S R AR ) TR /N R RS TR R T
AN TR IR RETT N SR B DL R 4, VB B R A1 B
KA PUEE T FAA [5E (100 mlL [&72 A 8



90 W) B8 IR 53R 5 o 4R

B2 %

5 mL VKPR S mL AT /344 70% £ 1 90 mlL.)
[ 5 28 OB R BB /K 5 FH A0 0 03, e e V) R
MR, VIR R 9 pum, F54T - [E 4% (5 it K B 2 4
1.0% FHLL AR AR U2 0. 5% [ 2k ) xF 4y, ohdEfi
A ;BT Olympus Y622 35 T MR S V) T
FIVRE D) T S 450, 40 R B4 b SR S 0 8 D7) v
YD #5453 5KV, Bk U)W 20 AL,
1.2.3 REAREAGIR LR B b Fhgr it
AR, 0.2 mol - L7 BERREEZZ bl (pH 7.2) 75
VEIRT 2 I, I IR/ IMZ R B 1 2R 7 1) 4%
INZIRIEIETEAR K R AU, AR 5321 2. 5% 1%
TE(H 0.2 mol - LT BEERZE iR (pH 7. 2) Bl ) [E
ESGE T 4 CUKFAW, SR J5 53 5 AR FR 50 % 30% |
50% 10% 80% 90% F1 100% £ A6 E i K , F 1AL
TREE AR 30 min, ¥R TR TR S BORE R RETE A
XU E A B b, B I S A 4 Ab S B T S—
3000N U4 1 F I 7 8% ( Hitachi Hight-Technologies
Corporation ) | WEE S S V) 17 R PR 45 #4112 B2 A9 o
TEARE I
1.3 HEs iR

KM Excel 2003 A #4788 51T 5 04T

2 HERFMN

2.1 ARAESARWMRILHOESIFMERMEELER

TESR S, RS ¢ Arapaho” ¢ Kiowa” 1Y
ARG RADEHT ; 15 Rl ¢ Boysenberry ™ H 524
LA, RIS A 1 ZHEREE, 43 4
LAY L B SOMINE VBV Y s gD WS R il
PIME SRR 1, R 1 e 25 5L L. 7F 3 4>
A AR SRR ¢ Arapaho T 5% SO A AR AR A L K B
W Fe/)N, B R Boysenberry ” HESE 13X 3 i 45 A5 JE
£1 3NEERMHHRRTHSIEIRERNE LR

Table 1 Determination result of morphological indexes and firmness
of mature fruit of three cultivars of blackberry ( Rubus spp.)"

H W/ mm B/ mm AR TR/ g i
i Longitudinal ~ Transverse Weight #/1b + mm™>
Cultivar . . . .

diameter diameter per fruit Firmness
Arapaho 20.66¢C 17.19¢C 3.74cC 0.79aA
Boysenberry 24.69bB 21.32bB 6.53bB 0.00bB
Kiowa 35.66aA 28.42aA 14.94aA 0.00bB

D B R N FRERR B R 4 5 3R 2 5 i ¥ (P<0.05)
Ftk 5.3 ( P<0. 01) Different small letters and capitals in the same
column indicate the significant difference ( P<0.05) and the extremely
significant difference (P<0.01), respectively.
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1-3. 3 AP S0 T 1) 47 5 45 44 Anatomical structure of longitudinal section of fruit of three cultivars; 1. * Arapaho’; 2. * Boysenberry’ ; 3.

‘Kiowa’. 4-6. 3 AN S SR ) 1 B9 /%5 454 Anatomical structure of transverse section of fruit of three cultivars: 4. * Arapaho’ ; 5. ‘ Boysenberry’ ;
6. ‘Kiowa’.
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Fig. 1 Anatomical structure of longitudinal and transverse sections of fruit of three cultivars of blackberry ( Rubus spp.)
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Fig. 2 Micro-morphological characteristics of epicarp of three cultivars of blackberry ( Rubus spp.) under scanning electron microscope
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Fig. 3 Micro-morphological characteristics of pulp transection of three cultivars of
blackberry ( Rubus spp.) under scanning electron microscopy
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