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Effect of Slope Exposure on Winter Hardiness of Grasses
Ju Sam Lee and S. Y. Chun

Summary

This experiment was carried out to investigated the effect of slope exposure on winter hardiness of grasses in

mountainous pastures of Taekwalyong area.

The results obtained were summarized as follows;

1. Plant vigour(PV) before wintering influenced on the growth of next spring, field survival rates and winter hardi-

ness of grasses.

2. The dry weight of plant per relative tiller appearance rates(tDW/RTAR) was significantly negative correlated
with plant vigour(PV) before wintering, but the dry weight of plant per relative tiller appearance rates(DW/
RTAR) were significantly positive correlated with the number of tiller per plant before wintering(NT,), number
of tillers per plant of 1st cutting(NT), dry weight of plant(DW), field survival rates(SR) and relative tiller
appearance rate(RTAR).

3. There ranking order of high winter hardiness of grasses, it were west(W), north-north west(NNW), east-
southeast(ESE) and south-southwest(SSW) exposure, respectively.
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Table 1. The values on measured characters of plants in each slope exposure

Slope DW/
R
exposure PV NT, NT WwT DW S| RTAR RTAR
w -1 392 124 15.1 424 0.64 84.0 5.05 12.67
w -2 352 13.9 19.9 65.8 1.31 96.0 9.20 14.24
W — x 372 13.2 17.5 54.1 0.98 90.0 7.13 13.46
NNW — 1 4.48 7.8 9.1 28.7 0.27 76.0 427 6.32
NNW — 2 4.64 5.7 6.5 29.2 0.19 64.0 3.37 5.63
NNW - x 4.56 6.8 78 289 0.23 70.0 3.82 5.95
SSwW — 1 4.64 6.4 44 273 0.12 25.0 —9.61 —1.25
SSwW — 2 4.72 6.8 4.8 375 0.18 16.0 —8.94 -2.01
SSW — x 4.68 6.6 4.6 324 0.15 20.5 —9.28 —1.63
ESE — 1 4.60 6.7 7.8 20.5 0.16 52.0 390 4.10
ESE — 2 472 6.2 73 19.2 0.14 64.0 4.19 3.34
ESE — x 4.66 6.5 7.6 19.9 0.15 58.0 4.05 3.72

Note. W; west, NNW; north north west, SW; south west, ESE; east south east, PV; plant vigour{(visually estimated on Nov. 27, 1993. ]
(good)-5(poor)], NT,; number of tillers per plant before wintering, NT; number of tillers per plant after wintering, WT; dry weight of a tiller
(mg), DW; dry weight of plant(g), SR; field survival rate(%), RTAR; relative tiller appearance rates[(In NT>— In NT/ty-t;) X 1073], DW/

RTAR,; relative tiller appearance rates per dry weight of plant ( x 10_2).
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Table 2. Correlation coefficients between plant vigour(PV) before wintering and its related characters of

Ist cutting

NT, NT

WT DW SR

DW/RTAR

PV —0.983**>* —0977***

—0.889**

—0.973**** —0.742* —0.889**

Note. *,** and *** are significant difference at 5, | and 0.1% level, respectively.
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Table 3. Correlation coefficients between dry weight of plant per relative tiller appearance rates(DW /

RTAR) and its related characters

PV NT, NT Dw SR RTAR
DW/RTAR —0.889** 0.854** 0.941*** 0.830** 0.947*** 0.858**
Note. ** and *** are significant difference at 1 and 0.1% level, respectively.
N.# = A,
BAgge Aol B4Fol U =AM o
874 stesst A8 A4S dAFE dYARE ZA7ko] A3, AAFFol Wobd At Hatn &
#4312 Ul Grime, 1977), HAZ 7 2 oA G5 R ol we gty moh Babdel A 24
o #7 swess= F2 AL 4% 459 AHN@Y o Aol ®e Aol ANHA AT AolhE
o= vehdrh T, 1987, W12, 1972). a2 2 AN e A>%
23 2& s zolekn TAYE FALY EA>EEE>EEAY £o2 AFAol Foly
o polell wetr 7], A2, drt, Fo] Frgt (Table 1, 2), AAbL e Sgzxel] ta Fxo &
Fe Rz MEsol HEA B A A QAT AR A5l apolrt Aol DY #
ulAlE FFel At AzEc. o st ok Ag ofv i
uteta o] AlHel Mo} BFHZHe Brte 4% T aF s 2o AdFe] g2 A deM= o
Ao A5Fe £dake Hdd 95422 37t 3N mAlE T ¥ 2 Aor AZdch
& F gdow@&F §, 19924, 1993b), 4 FFEHE A Fo] B2 dmoXe T vhdatde] 24
3 74 A F OWRTAR) & F717 frasteka A Fol WobA &7 a7} Hol A, F Aol A
ZHETH(F 35, 1993b). T 983 HAZo] HoM A vl nZH
AR mE 2AIEE ] AolE EH(Table 7l AS-22 SARAZY F7bE ¢ 7] wEelrh
D, A(@) ApEel A JE A9 29 1M Eo] B50] AE71059 BF S F2 M FoldedE BFeta
Fzetol TFAEEI Yol 2 F¥S Ue (RMBHEF4 71328, 1993, 1994), 4 Alwie] 4
WA 2y S M (@Rl Ao e 4559 T 2A7F FESAT 1) ARE Fold 9
Yol wFste AT B gaP o] Fist A0l EUY AL vhE Aol HEte] Y Fo) F
A3, TRAELC) BT 205% FAsd o, 4 3l HA3 7ol et Vg gt
WAFZA LY HAFOWRTAR)S] — o g o Azt
ehilET, ol @ Aze 95710F BAEEl 2 %o AnelA A5} 2H7 FEEHA |
e @Az Aot AEATE W&ol 4P Mz BEE FolAn AAFEALH TAAE
& ulH A3g0) A BhFo| o (MH, 1984), ol kobdl 9BHol Z/H: AFS Ued AL
T ARE A Aol @A stdch (Table 1,2, 3), AEAF 4849} YgFol e =
ZAAparel zolo] Aol LAMNAY 75.6%7 7oA AEHo] wrhE RS o v FTh(Table 2).
orchardgrass 2F <A ZH2 & wl, ¥FAE ] 2y 4EY AV FEEtE AL AR
wo ddal Al¥Hol = timothy, tall fescue X reed Aol Fue AL Yvisteg d5F FEAGR
canarygrass¢t 22 H@ddo] £ 239 Jd3 = Hollo}] FaatEe Bujgo] wolx dEdo] A3}
ol 2 HAFA 7 FART TR AE A g Ado] glow 5 Fo = FAHo] Qo £ )

—96 —



tn Azigc) ol9} @A Harris®t Brougham
(1970), FI%R(1986) X FrEEH =} 1B H(1986)F A 2=
Aol A FEAGR ] FEHAEY Fulgol
A 9EALE obAARE dRAFF-S ol Eul
&0l 52 B¢ AL AASEIt At AA
F BAgYe] gobd $ vk B3t th(Eaglesot
Williams, 1971; Eagles -, 1982).

ol a3} o] AN Eo] WE dFAF A B
A&Ee 4540 21 d@Ao] AFE . 53
AT AKFL 7S E AFAFH A7)0 Bty

h—._g
=

27 JFe B 5, 193,122 HEAHE

A% wAE 2o AFAYe] ATHE Y5
g 24 454 ABAe Ag Fo] e ZANNE
YEAL FobdA A3 YFFY PKE F35o]
1Mze ANEE F7 15:4_ gl Al7lel Axe
£ 0] felsitin Azt

72 ArEke] )07} Orchardgrass7t 3 ® A%
Ao A Bz dFgel v]AE TS 2AEA T

1. 954 *‘%zﬂ«l Nﬂ” 1Mz A5 L4
L 1 AztEd
el 75‘—?%‘@% & 7N xﬂ %(DW/RTAR)S Z 4|9}
ks A8g vebd e, 458 AR
A, MAF, TZUEE
FoE Zdas dehioh
FEE>EdEA Abde]

1. Eagles, C.F. and D.H. Williams. 1971. Competition
between natural populations of Dactylis glomerata.
J. Agric. Sci. Camb. 77:87-193.

. Eagles, C.F., D.H. Williams and R.J. Toler. 1982.
Seasonal changes in competitive ability of contrast-
ing populations in Lotus corniculatus L. Heredity
38:339-347.

. Grime, J.P. 1977. Evidence for the existence of three
primary strategie in plants and its relavance to eco-

logical and evolutionary theory. Amer. Nature

—97—

10.

11.

12.

13.

15.

111:1169-1194.

. Harris, W. and R.W. Brougham. 1970. The effect of

grazing on the persistence of genotype in a ryegrass
population. N. Z. J. Agric. Res. 13:263-278.

. Hides, D.H. 1978. Winter hardiness in Lolium multi-

florum Lam. [I. The effect of defoliation and nitro-
gen application as assessed by low temperature
response in a controlled environment. J. Brit.

Grassld Soc. 33:175-179.

. Jones, P.K. and A.H. Charles. 1984. The winter har-

diness of Festuca rubra, Holcus lanatus and Agrotis
spp. in comparison with Lolium perenne. Grass &
Forage Sci. 39:381-389.

. Lozentti, F.,, B.F. Tyler, J.P. Cooper and E.L.

Breese. 1971. Cold tolerance and winter hardiness
in Lolium perenne. 1. Development of screening
techniques for cold tolerance and survey of geo-
graphical varieties. J. Agric. Sci. Camb. 76:199-
209.

. Schffer, F. und P. Schachtschabel. 1979. Lehrbuch

der Bodenkunde. Ferdinand Enke verlag. stuttgart.
282-283.

. Thomas, H. 1980. Terminology and definitions in

studies of grassland plants. Grass & Forage Sci.
35:13-23.

P ER—BE. 1980, #4-F v-F 75 2 @AMz H
T 5 RiEHER. HEE 26(3):251-254.

FATEL AR, 1986. FEHBRY £ A RME O EME L 5
WERIESME R 3 AR E. LRRFH
146:89-143.

FTER BB 1987. F b £ pEEBE. p. 236-252. 0ok
FHR. R

INERE, PATE—. 1978, BOERERLTY £ F R M
DR & FFBR KIS F ORI RIET
W HEEE 24:27-34.

CWESEH A% 1984, dLiBETEE N A A-Fr-F

7 2GRBIZLEL BN B EEORBE.
29:283-289.

FrEEASA. WA R 1986, TIEEASHA 51T
53A-Fr-F7 7 208K BRSO RS
I. WFRURKILY &FE, fEkEs LU SER
EHMED SRS R, 0 # 5. 32:102-109.

A&



16.

18.

19.

EACHGHE. 1972, WEOHEEE pp. 12-15. BRAL
PN -9 3.1

. ZFUAE, AMRE, S, SEE. 1987, FAbRe

of Bz 5% R G AL 4.

Fo 2xo) e F8Y AW AEFS W)

k%A, 7(2):92-96. .

FHZ, $TE 191 AUNEFEAST 7
3

o 25

I
ol

==

ol

|

=

roh

of 2]t Perennial ryegrass
11(1):6-11.

FH=, £insh, 8L, G2 2EE 19922
Orchardgrass #&9 954 vla. %2124
218-225.

2

— 98 —

20.

21.

22.

23.

FH=, SRo0E, B2, 1992b. Tall fascue EF 2
F#AHEY. 1. FHEA) €887 1929 A
AF. A 14(4):275-282.

ZEEE=, RIE, HAM. 1993a. Tall fescue?] 273
Hed M. 71ed A7 et 1z AxF
FZFFA_ 06 MR g FE2A. 13(3):203-
212.

R, @AM, T8 1993b. Tall fescue2| 7
N. ddd+sd &3 MAT 2% 4
B} g 2R, 13(4)251-256.

F4 714 BEA 8, 1993-1994.

] ©
g4,

549
o

9

=
pus

e



