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Effects of Plant Growth Regulators and Culture Medium
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ABSTRACT

In order to optimize tissue culture conditions for genetic transformation of zoysiagrass (Zoysia japonica

Stued.),

the effect of plant growth regulators and culture medium supplements on embryogenic callus

induction from mature seeds of a cultivar ‘Zenith’ were investigated. The optimal concentration and
treatment period of NaOCl is 30% (v/v) for 60 minutes. Cultivation of mature seed on the callus induction
medium containing 3mg/L 2,4-D and 3 mg/L dicamba showed 17.5% of embryogenic callus formation
frequency. Supplementation of 1g/L casein hydrolysate and 500 mg/L. L-proline improved frequency of
embryogenic callus induction. Addition of the medium with 5mg/L AgNOs; and 20 mg/L cysteine enhanced
frequencies of embryogenic callus induction. Efficient callus induction system established in this study will
be useful for molecular breeding of zoysiagrass through genetic transformation.
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Table 1. Effect of NaOC! (v/v) concentration
on seed sterilization

NaOCl No. of Frequency of seed
(%) seed tested  contaminated* (%)
5 320 57.5+6.8°
20 320 3.040.2°
30 320 1.0£0.1°
* Values represent mean of percent of seed

contaminated. Different superscripts of same row
indicate significant differences at 5% level.
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Table 2. Effect of treatment time in 30%
(viv) NaOClI on seed sterilization

Treatment Percentage of seeds ~ Embryogenic
time contaminated callus formation
(min) (%)* (o)**

10 11.8+1.3° 2.5£0.3°
30 375403 6.3£0.9°
60 0£0° 14.5£1.2°

* and ** Values represent mean of percent of seed
contaminated and percent of embryogenic
callus, respectively. Different superscripts of
same row indicate significant differences at
5% level.
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Table 3. Effect of auxins on embryogenic
callus formation from mature seed

No. of Embryogenic

Auxins seeds callus formation
tested* (%)**

24-D 3 mg/L 240 12.5+1.4°
NAA 3 mg/L 240 11.3x1.2°
Dicamba 3 mg/L 240 8.342.1°
2 4 D 3m + a

o %Lg/L 240 16.6+3.2
2,4-D 3mg/L + a

Dicamba 3 mgL 240 17.542.6
Dicamba 3mg/L+ 12.9+3.4°

NAA 3mg/L

* Mature seeds were cultured on MS medium
containing 3 mg/L auxins, 30 g/L sucrose, 3 g/L
gelrite and cultured 5 weeks.

** Values represent mean of percent of embryogenic
caltus. Different superscripts of same row indicate
significant differences at 5% level.
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Table 4. Effect of casein hydrolysate and
L-proline on embryogenic callus

formation
No. of Embryogenic

Medium supplements  seeds f callus
tested* ormation

(%)
None 160 8.1£2.4°
Casein hydrolysate a
I gL 160 16.3+1.7
Casein hydrolysate b
3 gL 160 10.0£2.1
L-proline 100 mg/L 160 13.8£2.0°
L-proline 500 mg/L 160 15.0+1.5°
Casein hydrolysate 1 g/L. 160 16.9+1 6"

+ L-proline 500 mg/L

* Mature seeds were cultured on MS medium
containing 3 mg/L auxins, 30 g/L sucrose, 3 g/L
gelrite and cultured 5 weeks.

** Values represent mean of percent of embryogenic
callus. Different superscripts of same row
indicate significant differences at 5% level.
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Table 5. Effect of antinecrotic compounds
on embryogenic callus formation

Antinecrotic No. of  Embryogenic
seeds  callus formation

compounds tested* (%)
None 112 13.4+0°
AgNO; 5 mg/L 112 15.2+0°
AgNO; 15 mg/L 112 9.0+0
Cysteine 20 mg/L 112 16.120°
Cysteine 40 mg/L 112 11.620"
AgNO; S mg/L+ 12 16.9:0°

Cysteine 20 mg/L

* Mature seeds were cultured on MS medium
containing 3 mg/L auxins, 30 g/L sucrose, 3 g/L
gelrite and cultured 5 weeks.

** Values represent mean of percent of embryogenic
callus. Different superscripts of same row indicate
significant differences at 5% level.

Table 6. Effect of carbon source on embryo-
genic callus formation

Combination of No. dOf I{Z]mbr%/ogem_c
carbohydrates seeds  callus formation
tested* (%o)**
Glucose 30 g/L 100 15.0+0.6
Maltose 30 g/L 100 10.2+0.2°
Sucrose 30 g/L 100 10.5+0.4°
Glucose 15 g/L a
Maltose 15 g/ 100 16.0+1.2
Glucose 15 g/l ab
Sucrose 15 g/L 100 13.0£1.8
Maltose 15 g/L 100 12.0+0.7%0

Sucrose 15 g/L

* Mature seeds were cultured on MS medium
containing 3 mg/L auxins, 30 g/L sucrose, 3 g/L
gelrite and cultured 5 weeks.

** Values represent mean of percent of embryogenic
callus. Different superscripts of same row indicate
significant differences at 5% level.
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