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Characteristics of Photosynthesis, Leaf and Fruit
by Crown Layer in Rubus coreanus Miq.
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Abstract: This study was conducted to find the characteristics of photosynthesis, leaf and fruit by crown layers

in Rubus coreanus Miq. Light compensation points were shown PPFD 33, 20 and 5 umol m™

s at upper,

middle and lower layer, respectively. Light saturation points were appeared PPFD 1000, 500 and 200 and their

net photosynthesis rate were 8.52, 5.25 and 3.60 pmol CO, m™

s' at upper, middle and lower layer,

respectively. Uiryeong 7 which was viny type showed higher net photosynthetic rate than others at upper layer.
Songgye 6 which was upright type showed lower net photosynthetic rate than others at lower layer. Chlorophyll
contents of middle layer had the highest value in the all layers and upper layer showed the lowest value. Most
characteristics of leaf morphology were showed that middle and lower layer had higher value than upper layer.
That trend was contrary to characteristics of photosynthesis by crown layers. However, dry weight per leaf area
and most characteristics of fruit had the highest value at upper layer and that was similar to characteristics of
photosynthesis by crown layers. Also, sugar contents of fruit showed the highest value at middle layer.

Key words : Rubus coreanus Miq., photosynthetic characteristics, crown layer, leaf and fruit characteristics

M B
FYYL Bl BEBES VEE BE 2484909 9
oA FBAE He] AL P F22 ALL I
55, 59T JUBAIA AMEE 2] Yol 7

*Corresponding author
E-mail: dunross@naver.com

28

el 700 Qe WA ARHY BARICE 28
Sk, AR 53 9130 W 387 27 Aol
I FZ| nAE P ou] of oA HiHA
o BT 5 £AE Fa] AT 4 A o
& Fg ZEA UwkslE|o] 2l th(Salisbury and Ross,

1992; Rosati ef al., 1999; 3+ SE1T, 2001).
BB D7 (Rubus coreanus Migq.ye Av1fte] a5



o Selue ARES FRE Wihsh 29 o
uk 501 ,000 m_/] /\]—7]% ok X]Oﬂ/ﬂ Z]—*gf‘)’ ol %T\E]' 5~6
o Zo] M3 7-89o] Dot AL HE 52 B

W 7Rl e Ats AATETLRA FA,
A AT7E 197090 2ukE A 2 (A
5, 1973), 198013078l B2ake] ofe] Aol the <
T7F A A o] tEAJoP, TheEEe) g ', HleA ket
B o) S0 AR 9 gasley, salslr Aol &
oA, ACE(Angiotensin converting enzyme)&4 A5l
o] Ag] ggol] gt A7t KPSl o (FFA] <} Y]
gu], 1983; W 5, 1996; 01U 8, 2003; A1F2] 5,
2003), BEAG7] SHEE S92 9P Hold A3
AFFHTR 5, 2002; FHH F, 2004; FAE 5, 2005)
ol o] FofA AL oL} Afuf &FA of Bk HEAE7|
,4 sﬂ—zf}ﬂ xgg] l Ag E‘ o]] A
ot}

P

o o
o
oX
He
o
25
i
o
kl
%5,
2
do

-

o 2
iy

}.
jhl als
&
N f&i
o [e3
Ja off l

N (Uﬁ Ao
N
(o]
Lo o
o
¥ ox,
o
oX

P
Y
il
il
2
R
Ol
o

of
o
L

o)
X
m o
I
i
2
it
N
1o

LA
ox. o

AT

£l s
N
X

T

r gy

-+ Aoy

1o, 2L ol
Ho ¢

oo

3%

H

=
H
%a
T
{3

1. SAX=E
FE A AR
B3 20018 -F7HAE 1) AdE 1770
T 2t AYF FA 65, v FHA &
P2 9" 78 5 ) FES Ao =
el wel A2(120em ©1 4, F3(120~80 cm), BF3=
(80 cm ©|3he] 37§ TR St 7} AL FEES =
A8k

E

TS G W B Afols ] 9
stof tiY SE0 BEA &= B 954 I 2He
Atk FAAEE A ) FE AF, 55,95 5
VI SHER FR wE A AolE Este 27 F
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6400, Li-Cor, USAYE ©]&3l9 CO, &% 400 ppm, 2%
25°Ce} ZAsNA B 700 wE H3lE AL
o, 54 e 42 F8 9S52A(SPAD-502,
Minolta, Japan)& ©]-&35}]

5 ! tol7F & FAo| u|R|= g +
gst7] fls) d8E 37 H ii«] 37N FSEE 2000 A3
}O}Oiq o] 34 .E_/l-]
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A4 ol(Leaf length), & Z(Leaf width), 4<% 4ol
(Length of terminal leaf), "4 % &(Width of terminal
leaf), %57 (Thickness of leaf), S35 2] 7 (Petiole diameter),
A A (Leaf area), 7153 (Dry weight of leaf) 3 THH
A 7152 (Dry weight per leaf area) 58 TRE Az
¥ (Mitutoyo, Japan)et F'H3 27 7](LI-3000A, Li-Cor,
USA) B YE W1 2(92SM-202A, Precisa, Swiss)S
o]&-3td FH a5t

ZAbeH] fla M8 E 3 &
L &2 207he) B (3X3X 20y A3 3l 3}
A&7 (Fruit width)>} 3 7 (Fruit length) 2 <) 5 (Fruit
weight)e TAIE 2] # 8} tiA|d W XAE o] 8o &
et om, G (Sugar contents)s= FEZ4 7|(RA-
510, Kyoto Electronics, Japan)E ©]-8-3t] 2335}

5. XEEN
T3 AFE = SAS(The SAS system ver. 6.12) T2
HE ol gste] 2 9 FHER 7|E BAFE T3l

A feld AAE EAE

DR =N

%%zwu S Z9l0) mE B SHL 78
7] 918} Akl ) 28] Pro] e 908 B3 &

& 3d 5}03] 2 ‘*@*&‘;"iﬂi VERN A SH(Figure 1).
ZAME B PPFD(Photosynthetic
Photon Flux Den51ty) 200 umol m’2 - oldte Fx &
QoM e 3 b5 30 43HT 2 FTAH &5
£ RSl WHH, PPFD 200 umol m™ s o)A} 3% x7
NNE 53 FFol T5 sy 5o A3 &85
Ueplth 7 2908 Be 4 mage su 4%, 53,
3l&o| Z}z} PPFD 1000, 500, 200 pmol m2 s'olA4] 1}
Eputon, Feshol 2908 FPAY S5 44 851,

—1vl4\_
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Figure 1. Light-photosynthesis curve of R. coreanus by
crown layer.
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Figure 2. Light-photosynthesis curves of three clones of R.
coreanus by crown layer.
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Table 1. Chlorophyll contents by crown layer of R. coreanus.

Chlorophyll contents

Clone Layer (SPAD-502 value)

Upper 38.131£4.5°
Middle 43.15+29
Songgye 6 Lower 4168459
Mean 40.99+6.9
Upper 36.02+6.6
. Middle 41.66+4.7
Chungju 4 Lower 39.50+3.8
Mean 39.06+7.8
Upper 30.26+43
U . Middle 36.90+5.1
tyeong Lower 3531£3.9
Mean 34.18£9.3

Total Mean 38.0710.9
Clone 739.16%*
ANOVA Layer 527.97%*
Clone X Layer 543"

a:mean value + C.V.
#*; Significant at 1% level, N.S; Non-significant
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Table 2. Leaf morphological characteristics by crown layer of R. coreanus.

Leaf Leaf Lengthof  Width of Thickness  Petiole . Dry weight
R . . S . Leaf'area Dry weight _
Clone Layer length width terminal termianl of leaf diameter (cm?) of leaf(g) per leaf area
(cm) {cm) leaf (cm)  leaf (cm) (mm) {(mm) & (mg/em?)

Upper 1846+ 15.8'10.604:19.1 6.01+13.9 4.53+18.0 0.54+12.3 1.29+11.8 5928 +41.6 0.54+4.5 923+973

Middle 1821+10.2 10442217 6.12+11.8 478 +20.1 0.55+11.8 1.2949.05 5583+ 18.0 038 +30.6 6.81+£22.7

Songeye 6
ONEEYED Lower 2134453 10174 11,1 685+ 10.1 538+ 144 0.55+13.9 131449 7023173 043+ 19.0 6,17+ 12.6
Mean  19.33+13.0 104+17.8 633+13.1 489+ 18.6 0551125 129489 61.78+28.7 0454369 7.41+23.4
Upper  14.05+£10.5 7.11£12.5 4524109 3.82+17.2 040+92 1.13+11.6 33.04257 026+23.4 7.99+ 16.1
Chungiu 4 Middle 1528+14.7 7.64+12.0 4752150 4.15421.4 039159 1.08+17.8 42.09+1428 026+34.4 6.39+23.0
& Lower  16.58+12.9 7.72+16.8 5.03£10.5 4.50+17.5 042+138 1.65+131.041.78+26.9 028247 6.81 +12.2
Mean  153+14.5 749+ 143 476%12.9 4.16+19.7 041 £13.1 129+97.0 38.96+35.1 027+27.6 7.06+ 19.6
Upper  14.48+82 7861109 5.13£8.6 414+13.7 042497 1.11+84 3598+ 184 031+ 162 8.81 + 820
U ; Middle  15.59+9.8 850+£19.1 566+ 14.1 461259 042+15.1 1.10+13.8 45.07+30.9 032+40.7 6.96+ 12.3
YEOIE T Lower 15504 10.5 8.15+15.0 5294166 456263 043+ 14.1 110+ 16.541.85+£31.9 0284306 6.71 4+ 154
Mean  1519+10.0 8.17+15.6 536 £14.0 4.43+23.3 042129 1.09+ 13.1 40.96+29.8 030+312 749+ 17.]
Total Mean 16.61£17.2 8.69+21.8 548+17.8 449+21.6 046+ 18.7 12325994723 +37.9 034420 7.32+203
Clone 334.61%%  130.12%F  3744%%  838%F  (35%F (.75  0584.16°* 0.59%* 310
ANOVALayer 71.84%+ L6 383%F  635% 0001 070N 1100.85%%  0.05%  83.55%
CloneX Layer 14.12%% 170N [57%% 0565 0.0004%°  0.63'5  493.99%  (.05%*%  4.46%*

a:mean value £ C.V.

#*: Significant at 1% level, *: Significant at 1% level, NS: Non-significant
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Table 3. Fruit characteristics by crown layer of R. coreanus.

Fruit Width Fruit Length Fruit Weight Sugar Contents
Clone Layer .
(mm) (mm) (8) (brix)
Upper 15.88+6.1° 15.79+8.2 1.61£99 11.18£7.6
< ; Middle 1209+ 104 12.93+10.2 0.64+26.1 1133£13.1
ongeye Lower 12.13£7.3 13.09+6.2 0.73+23.5 10.15+16.6
Mean 1337+155 13.944+12.6 0.99+46.9 10.89 £ 13.5
Upper 14.88+38.1 14.83+6.9 1274123 9.44+20.6
Chuneiu 4 Middle 15.30+7.1 14.58+9.6 137174 10.60+6.6
ungu Lower 13.07+9.4 14.01 £8.9 0.86+29.5 1040472
Mean 1442+ 10.5 1447487 1.17+26.6 10.15+13.3
Upper 15.63£5.4 16.62+6.1 136+13.9 1023+6.9
Ui ; Middle 1449+9.1 15.63+£7.7 1.18£22.3 10924105
iryeong Lower 13.72466 1478459 0.92+19.7 898496
Mean 14.611+8.9 15.68+8.1 1.15+£24.1 10.04 % 12.1
Total Mean 14131123 14.69+10.9 1.10+£33.3 10.36+13.4
Clone 26.86%* 47 45%* 0.55%* 12.69**
ANOVA  Layer 94.15%* 52.68%* 4.98%* 18.55%*
Clone X Layer 23.47%* 9,79+ 1.54%% 8.32%*

a:mean value + C.V.
**: Significant at 1% level
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