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Effects of Several Culture Conditions on in vivo Growth and Development
in Gerbera hybrida

LEE, Hyun Suk” - LIM, Ki Byung' - CHUNG, Jae Dong’ - KIM, Chang Kil®
Kyungbuk Agriculture Technology Administration, Taegu, 702-320, Korea
'Bussiness unit Genetics and Breeding, Plant Research International P.O. Box 16, 6700 AA, Wageningen, The Netherlands
zDept. of Horticulture, Kyungpook Nat'l Univ., Taegu, 702-701, Korea
3Dept. of Horticulture, Sangju Nat'l Univ., Sangju, 742-711, Korea

ABSTRACT Propagules grown at different in vitro culture conditions such as heterotrophic, mixotrophic and

photoautotrophic conditions were investigated for growth, total photosynthesis ratio and flowering. Survival rate of

propagules after transplanting was higher in photoautotrophic propagules than in the heterotrophic and mixotrophic

ones. Total photosynthesis was higher plantlets growth in photoautotrophic (154 mgCO:z -
ngW'lh'z) and heterotrophic (102 mgCO: -

than in mixotrphpic (148 mgCOs> -

ngW']h'Z) those grown
mgDW 'h®) 30 days after

transplanting into fields. Day to flowering of the plant cultured in photoautotrophic condition was shortened by 7~

10 days than those of heterotrophic and mixotrophic ones. Length of the petiole, number of leaves, leaf area and

chlorophyll content were also increased.
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A3ke- Ad#l ‘Ansofie’, ‘Beauty’, ‘Florent’, ‘Nevada’,

‘Princessa’, ‘Tamara’ & 6E%2 Al2-3lgth wictE =
Murashige % (1974)°] AFL3E MS 7]EHHX]01] ademne

sulfate 80 mg - L! , NaHPO4 85 mg - L' ,JAA 0.5 mg - L! s
kinetin 10 mg .L", sucrose 30 g L e 8 g L= 735]7]—
3l 7|EuEAS 2% 25427, % 40 pmol - m” .
PPF, 47 16A122. 2 stef 2097 g3t & HPARE A}
3tk 7 A4 L 3I7HRE AR A, MS 712
ujR]¢]] adenine sulfate 80 mg L, NaH,PO, 85 mg S
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o A7 F F7ied 39 0.013) (Kozai 5 1986)% 243
DHE71l) wiFEE o]4jste] 7|2 FEA A Hl gL
(°]3t heterotrophic B B}7tg dolzt &), EA, BI7HE ¢t
TLE WAE A F ajdr) WE F71FYel 7hs et
T pore size 0.2 ym<l membrane filter& vjFL7]2] 57
o 220 YTl NG FleP R5F 152 2UG F
Hjokn 2 0143}051:} 824 (HB-301LP) =42 2= 70
pmol - m” 'PPF, £% 25C, 16417 43, CO2 500
mol - mol’ 7} d&Ho g FEol 7HeSteE shltheldt
mixotrophic =& 3G dolet ). AA, BEg 19t &
=3} wjor] (5312 Y A98-122573)E o] &3l QF EF
AE  {cocopeat:peatmoss:perlite:vermiculite=30:20:30:20
(%, viV)} & A% Edlo] {15 (W)x24 (L)x3.5cm (H)}
of TXIY ez HH“GP FEE 2484 39H.0 2 o]2s}
o F% 40 gmol - m” -5 PPFE 2A3T X 25C, 164]
7+ 9A, AEE 70%, CO, 500 pmol - mol™ 3o A vl ok3}
HA] 1841740ttt 48 mLY 13] #5730 T JYre

ZF3HA &9t} (]38} photoautotrophic B+ 2}7} orolgl
3. 71 42 delstd 2097 Wt &
EYARL U AN 24 503 42719 Edlolz
o|4te] el Lol 3087t FRAGTE FHI SEBA 4
E+ cocopeat:peatmoss:perlite:vermiculite=30:20:30:20
(%, VIV)2E EF ZAG AFHEE /\}-9-6}%1 w224
& g2 g A9 Frrt 200~300 pmol cm” s "
IS JNE FALA ssiont Wigel 4T
] k&0 10a F 10 tong] SEEHE A L3 T Z Alo]
40 cm, £7] Alo] 30 cmZE A7 1554 dIY 380 g
ek AKZAE FA] T 79, 159, 302 Fo) Zkz A4
A%, 454 S 3R ES Basilen ARHES
Fo€ FEA =A47] (LI-COR, Li-6200)E A3l 2.4
1A Ssgich 222 /a3 s1e 34 ¥ s

2295 AR A FES VISR

_,._l}mr
()

ki

43 3 o

B2 719 olaajo] %
(Table 1), ]3] &

TR EEAE Bestel AuE

B 300 ¥o 4283 4840

o 4ZEES BFgFES Pl EFIYEG A1

A RO 53] AMYPRE 97.6%2 7V Ekeh o)

& Zoe ANIYRE BIGYEG ERIYRGE T

R} ohlet HEES 1%& LEE R DT
5]

B
R

2
g Mo M

o AEgo] B2 ASE AgHY oju AAH BE= &
dejo A e AEEe B A9l FAE Fech
McCelland (1989)¢ 9|3}H 7Y vi¢EE JEAA T2

HEEETG R BAZe] 44 940 By zavel

B Axste] s|sloly F AYRe) ZUEH el
FREF #90] MNAA Hol A BAZFE A7 Uo
W ol #3p717H Sl Aol HAE FNE FoEH

Az $HEsl $HoE B4 Aol ARt sec
£ 499 7% ANIGEE W F Bele) walo) $EY
B ohje} RAFHE 719) ABA YK R A
o §AHE A ASRAMS R EREAT AR

Table 1. Growth of seedlings grown at different culture conditions when transplanted into 50 cells plug tray after 30 days in ‘Beauty’.

. Survival Petiole length Leaf area Fresh weight (A) Dry weight (B) B/A
Culture conditions (%) (mm) (mm?) (mg/plantlety  (mg/plantlet) (%)
Heterotrophic” 833 29.7a" 152.1a 475.0b 18.9b 4.0b
Mixotrophic’ 933 19.4a 203.1a 494.5b 19.3b 4.0b
Photoautotrophjcx 97.6 25.1a 331.8a 1,211.7a 117.7a 9.7a

"Heterotrophic; closed container (number of air exchange-0.01 time/hour), 30 g - L-! sucrose and 40 ymol - m?- st
*Mixotrophic; air permeable container (number of air exchange-1.0 time/hour), 30 g-L'l sucrose, 500 mol-mol‘CO; and 70 pmol - m”.s"

PPF.

*Photoautotrophic; medium {cocopeat:peatmoss:perlite:vermiculite=30:20:30:20 (%, v/v)} without sugar, under 500 mol - mol 'CO; and 40

pmol - m'? + s PPF in culture chamber.

*Mean separation within columns by Duncan’s multiple range test at 5% level.
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Table 2. Growth of propagules grown at different culture conditions according to transplanting days into fields in ‘Beauty’.
After 7 days After 15 days After 30 days
Culture conditions Petiole No. of Leaf Petiole No. of Leaf Petiole No. of Leaf
length leaves area length leaves area length leaves area
(mm) (mm?) (mm) (mm?) (mm) (mm?)
Heterotrophic” 352¢Y  32a 244 1a 42 637 39a 384.3a 54.1a 4.0a 820.1a
Mixotrophic” 45.3b 3.1a 304.4a 51.0a 42a 377.6a 55.2a 4.3a 858.7a
Photoautotrophic” 52.3a 3.9a 263.0a 57.5a 4.6a 402.7a 58.4a 5.0a 961.3a

ZyXw

See foot note of Table 1.

Table 3. Growth of propagules of several cultivars in Gerbera hybrida Hort. grown at different culture conditions after 7 days transplanting
into fields.

Culture conditions Cultivars Petiole length No. of leaves Leaf area Fresh weight SPAD value of
(mm) (mm2) (mg) leaves
Ansofie 38.1 35 258.7 2,457.3 374
Beauty 352 32 2441 2,880.1 384
2 Florent 324 23 253.2 2,646.0 374
Heterotrophic Nevada 25.1 2.9 350.0 2,778.4 354
Princessa 39.0 34 254.1 2,238.1 36.4
Tamara 35.0 37 366.9 2,205.4 384
Ansofie 42.1 3.8 292.1 2,622.0 394
Beauty 453 31 304.4 3,320.7 414
. Ly Florent 424 33 290.9 2,889.0 40.4
Mixotrophic Nevada 35.1 3.1 2542 2,900.1 404
Princessa 47.0 4.0 280.0 2,717.0 394
Tamara 45.2 4.1 266.8 2,441.9 414
Ansofie 47.5 4.0 301.6 2,781.3 404
Beauty 52.3 39 263.0 3,455.7 42.0
X Florent 50.0 33 363.7 2,925.0 41.4
Photoautotrophic Nevada 447 3.6 351.5 3325.5 409
Princessa 54.2 4.0 311.9 2,927.1 40.7
Tamara 45.1 43 303.8 2,918.0 414
LSDoos
Culture systems (A) 1.2 0.1 14.1 50.5 34
Cultivars (B) 1.2 0.1 15.7 137.6 3.0
AXB 2.4 0.2 27.1 238.3 5.3
Significance
Culture systems (A) ok ok Hok *k ns
Cultivars (B) *k ook ek *ook s
AXB Hok *x ** ns ns

“*See foot note of Table 1.
NS **Nonsignificant or significant at 5% level.
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Figure 1. Photosynthesis of propagules grown at different culture
conditions according to trasplanting days into fields in ‘Beauty’.
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Figure 2. Propagules growth of several cultivars (a; Ansofie, b;
Beauty, f; Florent, n; Nevada, p; Prinssesa, t; Tamara) in Gerbera
hybrida Hort. grown at different culture conditions.
1; Heterotrophic condition (closed container (number of a1r
exchange -0.01 tlme/hour) 30g- L sucrose and 40 pmol -
s”, sucrose 30 g- L', PPF40 pmol - m? s’
2; Mlxotrophlc condition (air permeable container (number of air

exchange-1.0 time/hour), 30 g - L 'sucrose, 500 mol - mol'CO;
and 70 gmol - m” - s” PPF.

3; Photoautotrophic condition - medium {cocopeat:peatmoss:
perlite:vermiculite=30:20:30:20 (%, v/v)} without sugar, under
500 mol - mol” CO: and 40 pmol - m™ - s PPF in culture

chamber.
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Table 4. Seedling growth and days to flowering of propagules grown at different culture conditions after trans planting into fields in ‘Beauty’.

Culture conditions Days t ° Petiole length No. of leaves Leaf area SPAD value
flowering (mm) (mm?2) of leaves
Heterotr()phjcZ 122 47.6a" 4.5a 434.7a 44.1a
Mixot_rophicy 119 53.0a 5.2a 477.1a 45.2a
Pho[oautotrophicx 112 58.5a 5.6a 502.0a 48.4a

ZYXW,

See foot note of Table 1.

Figure 3. Flowering of propagules grown at different culture
conditions after planting into fields {Left; Heterotrophic condition-
closed container, air exchange frequency ; 0.01time/hour, (MS
medium with 30 g - L sucrose and 40 ymol - m? - sh, Right;
photoautotrophic condition-medium [ cocopeat:peatmoss:perlite:
vermiculite=30:20:30:20 (%, v/v)] without sugar, under 500 mol -
mol'CO;, and 40 pmol - m*” - s PPF in culture chamber}.
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