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Analysis of Research Trend on Zoysiagrass (Zoysia spp.)

Yun Hea Hyun', Byeong-Jin Choi', Yoon Joong Kim? and Young Kyoo Joo**

'Dept. of Horticulture, Graduate School of Catholic University of Daegu, and
’Div. of Biological Sci. and Tech., Yonsei University, Korea

ABSTRACT. Korean lawn grass, which belongs to Zoysia genus in Gramineae family, is one of the major
turfgrass which is widely adapted to its native niches in the temperate region of the north east Asia through tropical
regions including Philippine, Thailand and Australia. The Turfgrass Information Center’ database provides 5,340
descriptive records including 638 referred papers and 1,370 technical reports concerning ‘Zoysia’. The database
focused on researches on golf courses and lawn care industries. The researches provide informations on seed
technology and use of plant protectant for pest management in turf management industries. The purpose of this study
is to analyze and classify the research contents of zoysiagrasses which have been published in Korean journals. The
total number of research papers published in Korean journals were 274 including 102, 38, and 134 in the ‘Botanical’,
‘Environmental’ and ‘Cultural’ researches, respectively. Publication in foreign journals by Korean investigators
were not counted in this research. Research fields concerning golf course maintenance and plant protectant are
believed to be necessary when compared to international trends. Moreover, advanced research efforts for the
development of new cultivars with various environmental and disease resistance should be accomplished.
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3} 23K Gramineae family)®| Zoysia 25(Zoysia genus)oll
she Szt R FEokAoket HEjd, =S HIR
FEoprlote] A HEH Ao AAH WA
WAl w2 tEA ] WHEe] shteo]th(Engelke et
al., 1983). Zoysia < % S-@lughols A3 e A
T AR o] &HE AL EX(Z japonica)®t 7] 9]
HEQ JFol F AAT TA, S @LHZY - Z
matrella), F|2EZY(Z tenuifolia)Z 3%°] oM, 1 &
of 2 &&= A= Fo} SR A &3S)
w WA Aol e AZT(Z sinica)$t S
(Z macrostachya)’t A TH Yeam et al., 1986).
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7% sht FH ol IiE dEZITEE] A5 =W
Q 3% o))l Z sinica, Z. macrostachya, Z. macrantha, Z.
minima®] ZHEAS EE] ik A AARE TRSIUTH
(b=, 1959, Japanese Soc. of Turfgrass Sci., 2012). 7+
T &allthere] Fukuokas= =1, UlZ, w2AE, S AEE
dglo}, sHotrlof TAA 8004 AlE-2] =T RE
T3 #7kste] ‘Miyako’, ‘Himeno’ & 3%5E < AEFETS
2 SEAZHTY 2 9ol xS A EA 2 WA, W
A ZA AR EYAT T ST 2 Sl 9
(Fukuoka, 1990, 1992; Joo et al., 1997).

H=e] ghpit] ol tigk A= 1890t oFAj oL RN
B &70E %, USDA-ARS(V= 554 Beltsvilledd 1-4)
9} USGA Green Section(M]|ZFZF 3] Ft]d4)0] 1940
g =y S5 ARSI 195130 = @A)
71 g 2role FEAFTYU Meyers A B3}
Atk 19820l = W5 %232 Murray, Engelke®} Poltz
7F &=, &, w=, ZEd SAA 1,66870 2] AlE 2
2 (germplasm)S 8t 25 L2015 g o]
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(Engelke and Murray, 1989). 7| &4 2] NTEP(National
Turfgrass Evaluation Program)ol|A]+= U]E.L d9 207140
A 191X FH 96@7HA] 1A} FEAT7E FAE A=
t T 240 FF T A Jd 4N FFo] B
AT 1996~200030 AAE 23} S70E Aol 19719
FEo] FAIEAL slen, aF g FFol TA HAEL
2 AP0 n=o §F HH*O] TAHL] FFOE THAL
JE AE & 4 ok 200795H AAHE A7l F
2 FF NS 99 5 1007 |94, A3 5 o
10471 %‘%ﬂw H7P7t = AL THNTEP, 1994, 2012).
YoM B A(Yu et al, 1974)0] 30| B &

A4S A=32 § (Hong and Yeam, 1985) Sl -JSH
S 5ol Al=FHA A Y ST A7kt

A AF7 RN AES ST st Jdor oly

¢

e
o\

2 e
—HU{

of i WE Mo

1> fr Mo

2
ORI

o
Lo tpo
e
4z
f I
X
o
L)
QL
kd
N,

[*]
-

g O dlo

L

¢

el i

Chnst1ans(2007)94 Z) 8} e

A, BRAA A, Auhsr

Seich. $Re A2 %)
A7 22 ARRAD, A ALAS O 16712 A2
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m=8] AR St e Ariterd] £7ks g B
E AR(EE, B, &4 E 58 223)d] database
setom A sl fofsh ity AP A ofel 87]
ARl 71E shar ok SAA L ] AR A A AL
o] A}e] E(http://www.tic.msu.edu/database.html, 2012)01| 4]
FA| o) ok Aol E3E o] = Ao ZoysiaE A8t
of 235 E4sidth £R77F SskA] &2 ARE A9

3t FEFX 59 59 plant protectant, Ak, lawn care,
74 - 5, sod, sports turf(non-golf), parks and grounds, =
A 53 A3E ARE 747 AN AR )

DEE =R uz AMste] E42 A5 Table 1).

ols} 7 A Sl ATEFS] EQ, A4F @
AW, WA 5o BE BANEE e 99
}_.:1:1

4] National Turfgrass Evaluation Program(NTEP)ol|A]
zoysiagrass 7ol TAE FF3 AE £ FES
2SI THNTEP, 1994, 2012).
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HE] 273 Q—ﬂ A,
*4 =9E iﬂﬁ X]
SR oj:rLlEDO] ﬂ]zﬁﬂc’i‘:}' ol AAFCR T
2] 220l Beard(1973)2] HiE-A1Q] “Turfgrass Science and
Culture’®] 37l 57 &5 o] 2]58H] Hok(the turfgrass

Table 1. Statistics of database by the detailed research fields of zoysiagrass at Michigan State University Libraries’ Turfgrass

Information Center.

Topic Refereed paper (%)  Reports, thesis (%) Technical paper (%) Sum (%)
Golf courses 66(10.3) 196(15.0) 1,389(40.9) 1,651(30.9)
Sports turf (non-golf) 19(3.0) 25(1.9) 122(3.6) 166(3.1)
Plant protectant 88(13.8) 203(15.5) 298(8.8) 589(11.0)
Lawn care 53(8.3) 48(3.7) 653(19.2) 754(14.1)
Breeding and genetics 53(8.3) 101(7.7) 136(4.0) 290(5.4)
Sod 35(5.5) 46(3.5) 300(8.8) 381(7.1)
Seed 48(7.5) 160(12.2) 296(8.7) 504(9.4)
Parks and grounds 3(0.5) 6(0.5) 43(1.3) 52(1.0)
Landscape 2(0.3) 4(0.3) S1(1.5) 57(1.1)
Not classified 271(42.3) 518(39.6) 107(3.2) 896(16.8)
Total (%) 638(100) 1,307(100) 3,395(100) 5,340(100)
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H-OK(the turfgrass environment)e} A ull 5}
F-ol(the turferass cultural practices)= WHE3}3L, Christians
(2007)¢] ‘Fundamentals of Turgrass Management’ 2] &+
WAl wel 37 ERE T 118 AEFE T3
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(Table 2, 201213 7€ 314 7]=).

=0AM Bt= FC|Fe AT HE
=] 7 189010l ofAlolR - m=o] A7iE &
USDA-ARS(V] &4 Agriculture Research Service Al E])

9} USGA Green Section(W] ZZg3] Zr]A74)o]
ated 19409 zoysiagrassoll ek A9} SFo] A 2E
At A EYolthere] Youngners 1961130 3h=F7t] R
o] S gt PlAE &%, €F, x| #3 A=
T8 n|=F2HESlS]A] o RS TH(Youngner, 1961). 1982
n]FE-AJ o] Jack Murray, Southern Illinois 5% th <]
Portz, Texas A&M¢] Engelke’} $-2]ube} Az d& | g
ojgh, Bel¥l 5 FEobroF yEkEellA 1,6687H 9] FEAt
A& FHete] 20 GEHA S 7L BAAR] Szt
of thst A7} o]Fo] M thEngelke et al., 1983; Engelke
and Murray, 1989; Yeam et al., 1986). 2 A= 4§ g
F5 W olUgt Zenith 59 TALY FEEE Be
3 @ oh(Emmons, 1995; Taliaferro and McMaugh, 1993).

AAl mFoM e AEFS] F4, 74+ WA, Wil
4 T FF WEE FalEh7] f18le] National Turfgrass
Evaluation Program(NTEP)S <% 3}aL Sl=dl, 199135
E] 1995 d71A] 2] zoysiagrass H 7FA @ oll= 2471 FF0]
FAIE AT 1991~1995 0l = 247} zoysiagrass E& & 4
7| Rke] FApA 2 0] 21} 1996~20002 NTEPoY = 197)
5 5 VN7 ALY FFOE v SEHEe| F
2P FFo 2 7 ok 2Ey 200795 JdE=
ATole T4 F5 Uhel ddHA F5 1070 gk 33
7PF FHEA e, 2% SAMA F5L Zenith’ o]
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Table 2. Periodical statistics of referred papers by the fields of research on zoysiagrass in Korean major journals(by July 31, 2012).

Classification Year published
Sum (%)
Research field Sorting 1960’s 1970’s 1980’s 1990’s  after 2000
Botanical - 1 2 7 2 12 (4.7)
Botanical Physiological 9 6 11 8 6 40 (15.5)
O Eeological - - - 16 - 16 (6.2)
Genetic-breeding - - 3 11 20 34 (13.2)
Environmental Fa<.:t0rs - 2 2 9 22 (8.5)
Soil - - - 9 16 (6.2)
Establishment - 1 - 2 4 7@2.7)
Cultural - - 4 1 6 11 (4.3)
Fertilization 1 - 6 16 4 27(9.7)
Disease - - - 10 20 30 (10.5)
Cultural Insect - - 1 5 8 14 (5.4)
Weed - - 3 6 6 15(5.8)
Growth regulator - - 1 3 4 83.1)
Professional management - - - 3 5 8(@3.1)
Sod industry - - - 2 8 10 (3.9)
Weather influence - - - 1 3 4(1.6)
Total 10 10 33 107 114 274 (100)




H  GUA W] FEFOZ = ‘Meyer’, ‘Zorro’, ‘DALZ Al
T3 29-25 v ESH 9 7] Al AlFe] 23E Q)
=)

FEo gk |4, A7, 2%, 53 green-up, A
i -8 T oF 10070 FEolA "7
3= 2 ATHNTEP, 1994, 2012).

AAA o7 Zr]itere] 7 Wik s vl=e A
A7t e] ‘The Turfgrass Information Center’21E]
] Eore] 37 RE AHE T4 o] AoE
(http://www.tic.msu.edu/database.html, 2012)= V]=
o AAIE HAAQI ] FE A @ AE A Aot o]

database®ll zoysia®} A3E A H(keyword, title Z3HE &
Ak A3 AR 20129 79 319 71¥) AESEA =&
638H I} o= ¥ AFTEIA 1307HS 23l F

53407108 %A} EQITHTable 1). 25 F =g Holr}
1,6517(30.9%) 0.2 71 Be A737t $H-E0 o,
lawn care 75471(14.1%), &<F S plant protectant 58971
(11.0%) 5] =olAt. 22y lawn care®t 224 A5

T FE Al A AETE oF 87%, 84% S 27 A
Sl AU AEeEA = R G HEe 7
13% 2 16%% W Hl&S Bt 28y 74 - §F

(breeding and genetics), 5°F & plant protectant, 5AH(seed)
of A AR 7 53, 49, 41%2] =& WTE database(S}
EA) =, 8 E AEHIA) H[ES BT A7 7
(sports turf), 3 2 5 (parks and grounds)L} Z73
(landscape)"ﬂ’ﬂJ zoysiagrassell #3F AEATUY 257} A
< Hollth. 2E|aL EF7F SskA &2 AESEA =
23} 61—0]5;‘:' oz 7 EJ_HE 7]—7] _,_o];_/] ok 42%9]_ 40%
of sFEFAaL WA AF 2 oF 17%] 2t th(Table 1).
wh A|AH 2 zoysiagrassdl] 3 ATE FEZIAA
o} lawn care FEAFG A e o] &3 o MEE= FFE,
WEal 5 WAl mEs Fokl] B3 A7t SRk &

3 2477} FE o] R vt 2% 59 59| plant protectant,
X2 lawn care, 7 - 5 (breeding and genetics), &
Zb, G AE Fokell HA 50% ool AETEA =i
A57F HFEo] AUt

A E9] zoysiagrass 7= 19591 AbAd=ChfE(1959)0] g
=] o] F/REE A5 2d7gA ol AASHAIL, TH

K] Honda(19717} “@=2T1% 3% 13- St
AFRIAE A LHIAT B B2 AR
o] By], =7], <, slo}, FA=S] A T2 g3t
UF 3F(Z japonica, Z. matrella, Z. tenuifolia)®] A421(A
), %3(017‘) Y7, 257, shA9 Mt B FA

WA U HFRE ] Fukuoka=
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Forrlol Sl e 200715 E &
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e & 800750 fAANe F 4
Zvo]l 71 AE, F4o] 2 A%, TAGTE AF 5
Adsigleor o 5 2 S8 AFFORE FE8 A Aot
Lok FR% ¢ AlEe wnjE B3 & §52
T35t ‘}lﬂt‘i g oAl RS Al (@A 2000 Z
Japonica(BAA 4070)E wiste]l A7) 307821 A=A

g 54 0]‘7]_1_ 3} tH(Fukuoka, 1990, 1992). 53] Fukuoka
= 1997de] d=tolA JMFHE FH S5 A7 3](Korea
zoysiagrass breeding group)”} =3¢t International symposium
of zoysiagreass breeding®l| Xl ¥ £-9] zoysiagrass®| %l
A5 AFE YRS olw 2= 7} zoysiagrassg O
okl 3F FAAAM FHE 13FLE E/FE A= 4
5 EE sk TH(Fukuoka, 1997).
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THERE ] Asanost FAZZS T3 FAAS A&
AE WHEAZ WA, WAZAY f44 298 AR
o} HAAKER Q] Fujisakie A& A4 54 743}
= Z matrella® 5735 2ol #sk AFE Y3,
TR sHAEE2S WA S5& 53 F5oF A
2He F2 A3l Qo). Japan Turfgrass Inc. & 1%

o ==

2 7 9 Jﬂ7]— o) 2 BESE, BERAESY 85
52 Y3l Jom AES ‘Miyako'E 53813 2002
Wz o= ‘Himeno’E NTEP 5537|1% 3 tH(Joo et
al,, 1997; NTEP, 2012). -t-2lvhehe] == 200290 4
gl o] A Eo] Gl ] Hr|AAALG o dat
el thalel S st 2012300 LE70] 835 (Japanese
Soc. of Turfgrass Sci., 2012)°| A& zoysiagrassE T8 3E(Z
Japonica, Z. matrella, Z. tenuifolia) £ Z  sinica, Z

[}

macrostachya Z. macrantha, Z. minima®. 58kl -3}
= AA Aol thet A ARE dEATHEFig. 1).
SE(LI2le| =Y, 2o sh= T ool HEEM A FA|
gh=zit] o] A& Fof, 8] Foket ufshy
wokR sty 37 ERE & 1709 AlERE 75
@ % serE Aes 2AE, og o BRg
ol &3k A77F AlFHE 1960 T HE 10 T2
Late] o, AR AA A S BA5 B
| & 2 et tH(Table 2).
g ol] #Ek A7) AR H =] Cornell TSt
T717F (1956') =4t 43 Ao T84
o1k Foll 93] Al2FE A tH(Seoul Nat’l Univ. 1998). &t
& _ﬂ__4 z]r:o],oﬂ /\‘]}\].lr: (1965‘4)0 c_q-/\-] p;].—al.okii X1
£ "l x| A% o] Zoysia japonica Steud?] FApolol 1
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Fig. 1. Regional distribution of Zoysia spp. presented at the
meeting of the Japanese Society of Turfgrass Science in 2012.

A gh=rzir]e] FEehd Aot =i lel A FHE Al
T 7 ASE AEsidd AR E o =
A Sl o&f A7 FEEJTHYu et al., 1974). ©]

60~80dth= F= ozl AE I=iv ] A=
14 A7t F2 oo, AT LI 1980
£ 33Ho|th 2 1982 USDASQ] -f-3141¢) (germplasm)
FHREF FA3t Zoysia macrostachya 55 A8l ol A
T8k Aol M2 WA MAFH Zoysia koreana
£ RIS TH(Yeam et al. 1986). T+ Hong et al. (1985)
o] $EutetellA o] o FHE ATEES o8 93 =
o] FZF WHiE st 4Vl wujES Adstdnh ol %
19953 HE A gtjstuoA] B-R{3HE zoysiagrasss 2 U
ghap A7]dA A B, o8 A7 = A
AA e AFEF T wnjEe] 54 3 ST
= Fsle] AEZS WEEATHLee et al, 1997; Choi
and Yang, 2004).

19801 FRE7|oll= 2 sha dmob Al st el A+
LofR St oju Z]ZEokl HEA Aujet AlH]
of &gt A% AJZE Al7ITHYu and Youm, 1986a, b,
). 90dth= & Fo| Falol & A<l ool F 15
HE WA, A FAHAE 74 - SFEE AT
7} ol tH(Chang, 1993;. Chang and Hong, 1993; Chang
et al., 1995; Chang et al., 1996). o]w} Ztje} Add 7]
FQ o EFTAR] 3 oM T A3t et
om, Aufstal Fofoll M= AHeh B - 5 - kol B
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oF Hnkg A sHA] At

2000 o] Fell= dAl= A 7]7ko] 71 WA sports
3, WA & a7 =T B WHE, 7] I&EE
o] =2 A =318, T o, g 2 A, large
patch A& AlF, F4 ¢+ A%, 5 55 M 9
gk Aol HehAQl JrjAE & et tig Ao 24
3} =0} St} 20090l FHjAkde] &l tigk g
ATE flst] AHEHL e &8 3 LG slel oig
afejrtd ATE =T Y3 Fet] o AAE =
W zitjikgd el EAdskE 915k 8ol vk star ltk(Korea
Foreset Service, 2009).

AA7A drE F =EASF 5 =9 o
A LBk 20123 79L7HA] 42
H =Pt HE A= 27430900 1
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