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ABSTRACT

A high seed yield 232" was evaluated for morphological characteristics and tissue culture re-
sponse. The effect of mowing and urea application on coverage in ‘232" was also studied and the
results were as follows; i

1. ‘232’ produced high seed vyield than any other lines, but its other characteristics such as

coverage, establishment rate, stolon length, stolon number and colour change were not good.
2. Callus induction of ‘232'(52.9%) was relatively high, and higher than that of Z. sinica(49.0%).
However, embryogenic callus formation of ‘232" was not as good as that of Z. japonica and Z.
sinica. .

3. Coverage of ‘232’ was very much enhanced by mowing on July 18, but not at all by mowing on
May 29 and September 4.

4. Urea application did not increase the coverage in ‘232". Therefore, it can be used as a breed-

ing material rather than direct use.
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INTRODUCTION

Zoysiagrasses are very well adapted across the country in Korea, Japan and China, and
have many desirable traits such as tolerance to drought, heavy traffic, disease, insect and
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low maintenance requirement, etc, Although they have a good potential as the trufgrass
for playgrounds, golf courses, parks, and sea coasts in the areas with extremely high and
low temperature like the transition belt in USA (Beard, 1973: Turgeon 1991), their low
seed yield limited their popularity due to the high construction cost. Therefore, one of the
breeding targets for zoysiagrass is to increase the seed yield and to develop the seed
propagated cultivars(Joo et al, 1997). Recently, some zoysiagrass cultivars with seed
propagation were put on the entry list of the National Evaluation Turfgrass Program
(NETP) and tested in many locations of USA (National Turfgrass Evaluation Program,
1994).

It is important that zoysiagrass should have a large variation for breeding, Yu ¢t al,
(1974) and Hong et al.(1985) indicated that there was a large range of variation in
zoysiagrass due to mutation, natural adaptation and natural interspecific hybridization,
Kim et al,(1996) also showed that zoysiagrasses had a large variance of morphological
characteristics. For the trait of seed yield, there were three lines with the high seed yield
introduced from the Seoul National University, Among them, ‘232’ showed the highest
seed yield but its establishment and coverage was slow, and its quality was also poor. Mo
(1997) reported that ‘232" was grouped with the lines of Z. sinica according to RAPD
markers, and suggested that ‘232" was produced by the hybridization between Zoysia sinica
and Z. japowica. In spite of its poor characteristics, ‘232’ can be used very effectively for
developing the cultivars with high seed yield.

The objectives of this study were to evaluate 1) morphological characteristics, 2) callus
induction and embryogenic callus formation, and 3) effect of mowing and nitrogen
fertilizer on coverage in ‘232’,

MATERIALS AND METHODS

1. Evaluation of morphological characteristics in '232'

Five zoysiagrass lines(Zoysia japonica, Zoysia matrella, Zoysia koveana, Zoysia sinica and a
high seed yield line ‘232') introduced from the Seoul National University were planted in a
field at the Kon-Kuk University in 1996.

Plant height, leaf width, first leaf sheath height, coverage, establishment rate, stolon
length, stolon number, shoot density, color change, genetic leaf color and quality were
measured on September 27, and color change was on October 26. Visual evaluation was
done on a 1~9 scoring system with 9 being a perfect expression of coverage, establish-
ment rate, stolon length and number, shoot density, color change, genetic leaf color, qual-
ity and seed yield,

2, Callus induction and embryogenic callus formation in ‘232’
Stolons of five zoysiagrass lines including ‘232° were collected from field and then
washed in tap water. They were soaked in 70% ethanol for 3 min and then 0.1% HgCl, for
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15 min with agitation, The stolons were then rinsed in five changes of sterile distilled
water and cut into segments each containing one node. The disinfected stolon segments
were placed in a petridish(60X 15mm) containing MS medium with 2mg /! 2,4-D and 3%
sucrose, The pH was adjusted to 5.8 with 1IN NaOH and 1IN HCI, Callus induction toock
place in dark at 27°C five weeks later, Embryogenic callus formation took place under flu-
orescent light.

3. Effect of mowing frequency on coverage of ‘232'

This study was conducted to study the effect of mowing frequency on coverage of ‘232’
from May 3 to October 15 1996, Sods of ‘232’ were vegetatively propagated in 1mX1m
plots from 10 cm diameter plugs. Plots were arranged in a randomized complete block de-
sign with three replications,

Mowing with 3cm height was done on May 29, June 18 and September 4 at the fre-
quency of none, once, twice or all three times, All plots received the equal fertilizer
applications of 8g + N/m? during growing season, Irrigation was non-limiting, Data was
analysed by ANOVA and significant difference of means was determined at the 95% confi-
dence level using Duncan’s Multiple Range Test(DMRT),

4, Effect of urea on coverage of ‘232’

This experiment was conducted to study the effect of applying frequency and rate of
urea fertilizer on coverage of ‘232'. Sods of ‘232" with 10cm plug were vegetatively
propagated in 1 mX1m plots on May 3, 1996, Plots were arranged in a randomized com-
plete block design with three replications. .

Urea treatments were applied at the rate of none, 10 g /m? or 20 g /m? on August 7, or
twice of 10 g /m? on August 7 and September 2, Data analysis was done the same as the
above experiment,

RESULTS AND DISCUSSION

1. Evaluation of morphological characteristics in ‘232’

A high seed yield line ‘232’ was compared with the other four zoysiagrass species for the
characteristics such as plant height, leaf width, first leaf sheath height, coverage, seed
yield, etc, Plant height of ‘232'(18 cm) was the lowest and leaf width(4 mm) was rela-
tively low(Table 1). Mo(1997) grouped ‘232’ with the sinica lines(S2, S3) from the RAPD
marker analysis, and suggested that it is a hybridization between Z. japonica and Z. sinica.
232" produced the highest seed yield but it had several undesirable characteristics such as
low quality and coverage. Therefore, the trait of high seed yield for ‘232’ can be combined
with the other desirable traits from the other lines in order to develop the seed propagated
cultivars in zoysiagrass,
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Table 1. Comparison of morphological characteristics of ‘232’ with the other Zoysia species

Characteristics*
Lines Species
O © ® ® 6 ®©® 0 ®@ O O O

232 - 18 40 1.7 1 5 6 6 8 2 6 7 9
Japonica  Z. japonica 35 48 28 5 5 8 7 6 2 8 5 5
Jeju Z. matrella 26 3.7 3.7 3 6 7 6 6 7 8 8 4
Koreana Z. koreana 33 40 5.9 5 7 7 8 8 7 8 8 5
Ss Z. sinica 24 50 3.6 6 8 8 9 8 6 6 7 4
* (D Plant height (cm) @® Leaf width(mm)

@ First leaf sheath height (cm) @ Coverage 1-9 scale, 9 = highest

® Establishment rate 1-9 scale, 9 = fastest ® Stolon length 1-9 scale, 9 = longest

@ Stolon number 1-9 scale, 9 = highest Shoot density 1-9 scale, 9 = highest

® Color change 1-9 scale, 9 = no change @ Genetic leaf color 1-9 scale, 9 = dark green

@ Quality 1-9 scale, 9 = best @ Seed yield 1-9 scale, 9 = many

2. Callus induction and embryogenic callus formation in ‘232’

Callus from the stolons was induced about five days after incubation without much dif-
ference among the five lines. The callus induction percentage of ‘232’ (52.9%) was as high
as that of the other lines. Callus growth and embryogenic callus formation of ‘232" was
rated as good and normal, respectively, but not as good as Z. japonica and Z. sinica (Table
2). Kim(1998) found that the callus growth of Z. japonica and Z. sinica was generally bet-
ter than that of Z. matrella.

Table 2. Callus induction and embryogenic callus(E.C.) formation of five zoysiagrass lines

Cell lines Species Callus induction(%3) Callus growth E. C. formation
232 - 52.9% o ++
Japonica Z. japonica 59.2% F—— PR

Jeju Z. matrella 57.1% 4 +4+
Koreana Z. koreana 46.7% - ++

Ss Z. sinica 49.0% o+ ottt

* ++++ : very good, +++ : good, ++ : normal, + : poor

3. Effect of mowing frequency on coverage

The coverage 232’ is very slow and this expeiment was conducted to find the effect of
mowing on the coverage of 232’. Mowing on July 18 considerably enhanced the coverage
of ‘232" while mowing on May 29 and September 4 did not seem to increase the coverage
(Table 3). Madison (1960, 1962) also showed that mowing significantly increased the re-
cuperative potential and vigor in bentgrass. Plant response to the increased frequency of
mowing are different, but in most cases mowing resulted in prostrating growth habit
(Leukel et al., 1934). Mowing on Septemnber 4, the late growth stage of 232, gave poor in-
fluence on coverage of 232", Excessive frequency of mowing broke leaf area balance and
reduced shoot and root growth, chlorophyll content, and recuperative potential(Beard,
1973).
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Table 3. Coverage(%) affected by mowing frequency in ‘232’

Mowing Evaluation date
Frequency Date June 8  June 21 July 1l Aug. 1  Aug. 23 Sept. 12
0 - 50a 10.0a 18.3a 21.7a 38.3a 53.3b
1 May 29 83a - 11.7a 20.0a 30.0a 5l.6a 68.3 ab
2 May 29, July 18 50a 8.3a 16.7a 35.0a 58.3a 80.0a
3 May 29, July 18, 67a  1.7a 21.7a 383a 56.6a 650ab
Sept. 4

DMRT(0.05) NS NS NS NS NS *

= Significantly different at 0.05 level
NS = Not significantly different.

Table 4. Coverage(%) affected by urea fertilizer in ‘232’

Fertilization application Evaluation date
Frequency Date Rate(g /m?) Aug. 15 Aug.23 Aug.31 Sept. 12 Sept. 30
0 0 115b 19.7a 25.4a 35.9a 44.6a
1 Aug. 7 10 16.0 a 23.3a 29.0a 40.1a 46.1a
1 Aug. 7 20 10.8 b 18.3a 23.7a 3l.7a 37.2a
2 Aug. 7, Sept. 2 10+10 14.7 ab 22.0a 26.7 a 34.6a 42,4 a
DMRT(0.05) - * NS NS NS NS

* = Significantly different at 0.05 level
NS = Not significantly different

4. Effect of nitrogen fertilizer on coverage

To the turfgrasses nitrogen fertilizer showed the effect on several aspects such as color,
density, shoot and root growth, and recuperative ability (Hummel, 1980; Beard, 1973).
This trial was conducted to evaluate the effect of applying frequency and fertilization rate
on the coverage of ‘232,

Application of urea fertilizer did not increase the coverage of ‘232". This result was dif-
ferent from the report that urea application increased zoysiagrass coverage (Juska, 1959:
Hubbell et al,, 1985). It seems that the establishment and propagation of ‘232" can not be
enhanced by applying nitrogen fertilizer. Therefore, 232" should be genetically improved
by breeding to be used for turfgrass.
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