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ABSTRACT

This study was conducted to find characteristics of photosynthesis for dwarf and street tree cultivars
of Hibiscus syriacus L. Characteristics of growth and flowering on some cultivars were investigated.
The photosynthetic capacity for the cultivars was also measured. Bulsae showed the best height
increase; Soyang represented the lowest growth. Baektanshim x Kyungbukl had the largest number
of branches and leaves. Sundeok and Bulsae were the best in terms of height and width of flower.
Soyang showed the smallest flowers. According to the analysis of chlorophyll content (chlorophyll a, b,
total) for the cultivars, there was little difference between Sundeok and Bulsae. Based on light
response curves for cultivars, it was found that Baektanshim x Kyungbukl and Soyang had lower
light compensation and light saturation points than Bulsae and Sundeok. Cultivars Baektanshim x
Kyungbukl and Soyang were also low in dark respiration, photosynthetic capacity, and net apparent
quantum yield. In conclusion, it is recommended that cultivars Baektanshim x Kyungbukl and
Soyang might be used as a dwarf type due to photosynthetic capacity.
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Table 1. Variation of leaf and growth characteristics in early stages for Hibiscus syriacus L.

Varieties
Characters i
Baektanshim X >
Bulsae Sundeok Kyungbuk! Soyang Total Pr>F
H (mm) Mean = S.E. 434.0 + 18.18a 307.5 £ 20.74c 176.4 + 15.79b 148.7 & 10.06c 266.6 = 16.19 .4«
CV. 16.22 26.12 33.49 26.22 25.51
CW1 (mm) Mean = S.E. 1314 £ 5.19a 756 = 453¢ 101.7 £+ 839¢ 753 = 4.67b 96.0 = 5.70 x
C.V. 15.30 2321 30.87 23.99 23.34
CW2 (mm) Mean + SE. 1169 = 424a 68.0 £ 4.05¢c 91.5 + 7.73¢ 313 + 044¢c 858 £ 536 KAk
C.V. 14.04 23.06 31.62 24.86 - 25.03
DI (ea) Mean = SE. 53 £ 0.29a 4.7 £ 0.29¢ 3.0 £ 1.19 3.0 £0.12¢ 4.0 £ 047 ok
C.V. 21.17 23.98 23.62 15.17 20.99
D2 (ea) Mean = SE. 5.5 * 0.28a 4.7 £ 0.29¢ 29 £ 0.17b 3.0 + 0.13¢ 4.0 = 0.22 x
C.V. 19.48 23.78 21.78 17.16 20.55
NB (ea) Mean = SE. 1.5 + 0.26a 15 £017 2.6+ 0.51b 1.7 + 0.33b 1.8 £ 0.32 *
C.V. 67.52 43.63 74.28 73.84 64.82
NL (ea) Mean + S.E. 50.5 £ 3.12b 352 + 246b 38.6  3.28b 334 =328 394 + 3.04 -
C.V. 23.87 27.04 31.76 38.05 30.18
LL (mm) Mean = SE. 553 £ 0.67a 414 + 0.66b 42.6 £ 0.65b 313 £ 044c  42.6 £ 0.61 EE
CV. 25.37 29.17 24.59 24.86 26.00
LW (mm) Mean = SE. 283 +033a 24.0 £ 033b 21.8 £ 0.39¢ 17.5 £ 0.25d 229 £ 0.33 Ex¥
C.V. 24.40 24.93 29.05 25.46 25.96
PL (mm) Mean £ SE. 10.0 £ 0.19a 6.9 + 0.15b 42 £ 0.13¢ 7.0 £ 0.15b 7.0 £ 0.16 -
: CV. 39.97 38.68 53.72 38.31 42.67

H:Height, CW:Crown Width, D:Diameter, LL:Leaf Length, LW :Leaf Width, PL:Petiole Length, NL :Number of

Leaves, NB:Number of Branches. *, ** ***:Sigpificant at 5%, 1%, and 0.1%, respectively, a,b,c,d :

Different

letters indicate significantly different at 5% level by Duncan's multiple range test
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Table 2. Analysis of variance for leaf and growth characteristics in later stages of growth period

Varieties
Characters .
Baektanshim X
Bulsae Sundeok Kyungbuk Soyang Total Pr>F
H (mm) Mean = S.E. 583.6 = 22.84a 623.5 = 23.72a 462.5 £ 42.37b 298.1 & 24.04c 491.9 = 2824  ,4x
C.V. 14.11 14.73 34.27 31.24 23.58
CWI (mm) Mean + S.E. 190.2 + 13.15bc 240.2 + 25.98ab 261.7 £ 23.38a 173.1 £ 18.54c 2163 £ 2026 4
CV. 24.93 41.90 33.43 4145 3543
CW?2 (mm) Mean + S.E. 160.2 + 10.19b 163.5 = 15.00b 209.7 = 18.32a 141.7 + 16.17b 168.8 = 1492 .
CV. 22.92 35.55 32.69 44.20 33.84
DI (ca) Mean = SE. 64 £ 0.22b 8.5 £ 0.67b 10.2 £ 0.92a 44 + 0.23¢ 7.4 £ 0.51 Kok
C.V. 12.93 3243 33.83 20.63 24.96
D2 (ea) Mean = SE. 6.5 % 0.14¢ 8.4 £ 0.2% 10.8 = 0.84a 4.6 + 0.18d 5.1 = 0.36 -
C.V. 7.86 13.62 11.41 15.39 12.07
NB (ea) Mean = SE. 1.3 * 0.32b 1.9 £ 0.44b 6.1 £0.76a 2.1 +0.58b 2.8 £ 0.53 Sk
CV. 90.39 92.49 4642 108.91 84.56
NL (ea) Mean = S.E. 682 t 4.82b 66.6 £ 5.06b 127.1 = 12.82a 75.0 = 9.30b 84.2 + 5.12 ok
C.V. 25.53 29.47 37.73 48.03 35.19
LL (mm) Mean + S.E. 53.7 £ 1.03a 48.4 = 0.77b 531 £0.73a 37.6 + 0.53¢ 482 % 0.77 Kk
CV. 38.26 33.83 28.35 29.00 3236
LW (mm) Mean = S.E. 262 + 0.53a 253 + 046ab 245 £ 040b 209 £ 033¢c 24.2 = 043 ok
C.V. 40.39 38.58 33.62 32.74 36.33
PL (mm) Mean = SE. 9.0 £ 0.24a 72 £ 0.17b 55 £ 0.13d 6.3 £ 0.14c 7.0 £ 0.17 .
CV. 54.84 52.44 49.94 46.46 50.92

H : Height, CW :Crown Width, D :Diameter, LL :Leaf Length, LW : Leaf Width, PL :Petiole Length, NL : Number
of Leaves, NB: Number of Branches. *,** ***:Gjgnificant at 5%, 1%, and 0.1%, respectively, a, b, c:
Different letters indicate significantly different at 5% level by Duncan's multiple range test

Table 3. Variation of flower morphological characteristics for Hibiscus syriacus L.

Varieties
Characters Bacektanshim X
Bulsae Sundeok Kyungbukl Soyang Total Pr>F
FW(mm) Mean + SE. 101.43 £ 095b 115.00 = 0.86a 87.69 £ 0.87c 75.80 = 0.74d 9498 = 0.86 sy
C.V. 13.28 12.92 13.63 16.91 14.19
FH(mm) Mean = SE. 6730 + 0.55a 66.17 £ 0.44a 4894 + 050b 44.74 + 033 ¢ 56.79 * 046  4ux
CV. 11.69 11.49 13.97 - 1292 12.52
LP(mm) Mean = SE. 6646 + 0.50a 66.68 + 0.44a 48.87 + 049b 44.03 = 032c 5651 £ 044 4
C.V. 10.72 11.43 13.61 12.63 12.10
WP(mm) Mean £ S.E. 37.26 = 039b 41.80 + 0.36a 26.82 = 0.37d 30.69 £ 0.25¢ 34.14 £ 034 4
C.V. 14.68 14.74 19.11 14.04 15.64
RW(mm) Mean £ SE. 17.51 = 0.18b 1840 + 0.14a 12.87 £ 0.16¢ 10.15 + 0.09d 14.73 £ 0.14 44
C.V. 14.55 13.26 16.86 15.96 15.16

FH : Flower Height, FW :Flower Width, LP:Length of Petal, WP: Width of Petal, RW :Red eye Width. *, **
*#% : Significant at 5%, 1%, and 0.1%, respectively, a,b,c,d : Different letters indicate significantly different at
5% level by Duncan's multiple range test '
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Table 4. Variation of chlorophyll contents for Hibiscus syriacus L.

59

Characters
Varieties
chlorophyll a chlorophyll b chlorophyll 1+chlor0phyll
Bulsae Mean + S.E. 229 + 0.25ab 026 £ 0.03¢ 2.56 £ 0.20b
C.V. 11.05 9.57 10.20
Mean * S.E. 224 £ 0.13b 030 £ 0.03b 255 £ 0.15b
Sundeok CV. 5.93 9.30 5.96
. + + + +
Backtanshim X Kyungbukl Mear(1: v S.E. 2.43 9,78.24 a 0.3415 2%04 a 2.78 9_8(6).27 a
Mean + S.E. 242 =021 a 0.29 = 0.03b 275 £023a
Soyang C.V. 8.68 10.64 831
Total Mean + S.E. 235 £ 0.16 0.30 + 0.03 265 + 0.18
CV. 8.84 10.43 8.58
Pr > F & kg *k

* R *xk Significant at 5%, 1%, and 0.1%, respectively,

a, b, ¢ : Different letters indicate significantly different

at 5% level by Duncan's multiple range test
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Fig. 1. Light response curves to Photosynthesis of Dwarf
(Baektanshim > Kyungbuk]; bd and Soyang; sy) and Street
Tree cultivars (Bulsae; bs and Sundeok; sd) of Hibiscus
syriacus L. Measurements were made at 25°C chamber
temperature, 36 Pa CO, partial pressure and 65 70% RH.
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Table 5. Light compensation, saturation points, dark respiration, photosynthetic capacity, and apparent quantum yield calculated
from the light response curves to photosynthesis. Values are mean * standard deviation (n=10)

Light compensation  Light saturation Dark respiration Maximum Apparent quantum
Varieties point point rate photosynthesis rate yield
(umol m~2s7") (umol m?s™)  (umol CO,m™%™")  (umol CO, m™>s™) (mmol CO, m2s™")

Bulsae 445 £ 1.3d 269.4 t 16.4d 2.83 + 0.08d 14.30 £+ 0.81c 63.6 £ 1.5¢
Sundeok 57.1 = 1.8¢ 293.7 £ 13.1¢ 3.90 & 0.11c 16.16 £ 0.33b 633 £ 1.2b
Baektanshim X
Kyungbuk1 2.5+ 02b 157.7 £ 11.5b 0.17 £ 0.05b 10.66 * 0.37a 68.7 £ 1.6b
Soyang 35+ 03a 2212 + 134a 0.20 £ 0.04a 11.63 £ 0.58a 56.0 £ 24a
Pr>F sk dokok % % *

*, F* *E* 0 Significant at 5%, 1%, and 0.1%, respectively,

at 5% level by Duncan's multiple range test
N o
= ke

33 54 AEAS AR 2y S BA)
FEol 7P =9k, &% 8ol Y AL ge v
ERliglen, Ex]¢} Qo] = WA XA F50)
71 Bkt 738 35 £ A4S AR 29
AGz BA F29 ¥ slae 7Y B 3E
Baow, &g FEol /P Fe ke JEhign
Ao 7 P24 SlEk(a, b, atb)e] Z28 Aol A
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