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Studies on the Grassland Development in the Forest

IV. Possibility of the grassland improvement by spring sowing
and microenvironmental conditions in the forest

M. S. Park, Y.C. Han, S. Seo and B. S. Lee

Livestock Experiment Station, RDA

Summary

In order to study the possibility of grassland improvement by spring sowing in the forest, microenviron-

mental conditions, emergence, percentage of grasses and weeds, root weight and dry matter yield of grasses

were investigated.

Two field sites (forest grassland and full-sunlight grassland) and two sowing times (March 20 and April

10) were assigned. The condition of the forest grassland was area of pine trees with 50 % shading, and the

experiment was performed at the Livestock Experiment Station in Suweon, 1984. The results obtained are

summarized as follows:

1.

For germination and early growth of grasses, full-sunlight grassland was more advantageous than forest
grassland. Growth after that stage, on the other hand, forest grassland was more suitable. Especially,
during dry and high temperature season, temperature of soil surface and underground in the forest
grassland were decreased by 6-7 C° and 3-4°C each other, compared with those of the full-sunlight
grassland. Also soil moisture content was continuously higher in the forest grassland. )
At March 20 sowing the emergence time in the full-sunlight grassland was shortened by 8 days, compared
with that of the forest grassland. In case of sowing on April 10, however, there was no difference between
two grassland sites.

Grasses grown in the forest was more prostrate and leaves from them decayed more, compared with
those of the full-sunlight grassland.

The percentage of grasses in the forest grassland was 80 to 85 %, on the other hand, that of the full-
sunlight grassland was only 15 to 20 %. And the percentage of grasses tended to be high in the plot
of early sowing time,

Dry root weight and root length of grasses grown in the forest were inferior to those of the full-sunlight
grassland (P<{0.05), but there was no significant difference between two sowing times.

Dry matter yield of grasses was significantly higher (P<<0.05) in the forest grassland than in the full-
sunlight grassland, and yield was influenced by sowing time. Higher yield (4,011 kg/ha) was produced
in the plot of the forest grassland with early spring sowing.

From above results, it is suggested that grassland improvement by spring sowing in the forest is possible,

and it is desirable to sow in early spring.
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Table 1. Condition of the experimental field in the forest before trial

% of Slope Direction Tree
shading (°) .. Age Diameter No. per
Species (year) (cm) 10a
50 15—-18 North 15—-17 40 194
Table 2. Environmental conditions during the experimental period at Suweon
Decade Mean Temp., C Precipitation, mm

Month F* S T Mean F S T Total
March —1.1 2.9 3.8 1.9 4.3 8.5 3.0 15.8
April 8.4 11.7 13.3 11.1 10.5 31.7 23.6 65. 8
May 14.6 17.6 18.9 17.1 3.7 27.3 3.4 34.4
June 20.9 22.8 22.1 21.9 21.2 54.5 32.5 108. 2
July 24.2 24.0 26.4 24.9 224.2 54.3 29.6 308. 1
August 27.2 26.7 24. 8 26.2 19.0 40.0 158.9 217.9
September 21.2 19.1 17.9 19.4 279.6 11.0 34.3 324.9

% F =First, S==Second, T=Third.
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Fig. 1. Changes of soil temperature (0——o, full- sunlight grassland; ®----@, forest grassland)
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Table 3. Emergence, ground cover degrees and growth characteristics of grasses

Sowi E Total Ground Ground Plant Leaf
Site ox.ng met.*gence ground cover of cover of type decay
time time cover, % grasses, % weeds, % 1-9v (1-5)2
Forest March 20  April 20 89 87 13 6-7 3-4
grassland April 10 April 27 87 B 82 777777777 18 777777 5-6 3—4
Full- sunlight March 20  April 12 96 33 67 1-2 1-2
grassland April 10 April 27 9 24 76 1-2 1-2

1) Plant type : 1 (upright) —9 (prostrate), 2) Leaf decay : 1(good)—5 (worst). Data is mean of three cutting times.
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Table 4, Percentage of grasses and weeds by hand separating

) % of grasses % of weeds
SN T AL 2d At 3rd At Ist At 2nd At 3rd
. . t ls T t 3r t ist t Zn t or
time i *
Site (une 2 (uly 6) (Sept.16) M | (June 2) (July 6) (Sept.1g) ean | Main weeds
Forest March 20| 8L7  83.5 8.2 85| 183 165 1.8 15.5 | Mis, Set, Dig
_g_rais_s_lzind April 10 76.7 85.8 76.3 79.6 23.3 14.2 23.7 20.4 | Set, Art, Dig
areh 2] 107 36 1.0 19.8] 8.3  62.4 9.0  80.2 |Art >Mis>
Full-sunlight Dig, Set
grassland April 10 11.3 29.3 4.5 15.0 88.7 70.7 95.5 85.0 {Mis> Art>
Set, Dig

Miscanthus sinensis Setaria viridis Digitaria sanguinalis Ariemisia princeps
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Table 5. Root weight and length of grasses at the second cutting time

Sowing Dry wt. Root No. of
Site time of root, length, em root
g/10 plants
Forest March 20 0.25 9.7 18.0
grassland April 10 0.22 9. 4 13.9
Ful- sunhght March 20 0 ()7 ”714 4 232
grassland April 10 0. 60 15.5 20.9
LSD, 0.05 0.36 1.6 NS
NS I not significant



Table 6. Dry matter yield of grasses

D. M. yield, kg/ 10a

Sowing

Si At 1st At 2nd At 3rd Total

ite time (June 2) (July 6) (Sept. 16) ota
Forest March 20 136.1 65. 4 199. 6 401.1
grassland April 10 86.3 65. 2 180.0 3315 7
Full- sunllght March 20 36.0 57.4 84.3 177.7
grassland April 10 34.0 42.6 36.3 112.9

LSD, 0. 05 15.0 NS 35.6 62.0

NS ! not significant

BRI R 2o R Rl A = PR 3 H
20A L7} 401.1kg/10a 2 2 7b#- wker oo 4H 200
[ 331.5kg 22 MCE-- wWokvH(P<0.05). whak7t
x]g Bl A5 38 208 BERER= 177.7kgll M

Bolouy 4H 10AK: 112.%go 2 =3 21

*sHM (P<0.05). o]+ #ak(1984) o141 BFRE
gh ubol o] FHIFEMGEMMl = HWRERYE oF %
71 Fle] HFske) KEMIT] 73-¢ BEKEE (3N
208 AR O =kFE Aol MWREER A o
2 ouReo| Mol Kk HEEO AxtE A s

A gl A WES FET el B E 3H
20R $EMEIES WEql 401kg/10a2 # - (1985a) o]
FRRsisol A 835l FKHEShel T84 A WE
ol 438~466kgell el L zholr} glom, ZFE H OB
(1985) o] '83%F KKt '844EME MrEal 321~383ke
of vl Ay 38 @ Aok Fmz £
Tekts e & 5(1985b) 2] "84 Mial 529
kg/10ad] wlal A & b4 AL 73k glon} KR
BTl HREFEES W A& zakstebd K
Mgl A o) BB MR RS FEE TEEEe] 2
chi B =l o},

EE olelg MR A x| L AR Y K
HEEE el gebd 4 oot & B4 W)
BRI RSl LIRS, SR W il
AR MR T 2 o REEETAR S o

o] o WWEIE W ookzal MEMES el
2w KRl A KIBRFBE RS 73%’ %d&
RO Ak sbsde] glod Higiell = o
‘F
%1

i

FAcr 23 9% HEsh:

A RBRol A FRRel 2] 2hRE HES] MT

Aol wa‘owl

B F-E B EA vl AR AR JeRt R
o2 =2 AENS st e d AR
A 2k slcl(Hart &, 1970; @& %, 1985a). =belA £
M ol 4 BOFEENES Foln FIRERS ER
AAF g8 4l 1= kb RBILERME (R S, 1985;
Z 9l F1985; & 5, 1985b) #uk of izl ALHUE
B, WOBUERE, ®IE o MR W%vl IRE Foll 3
3 PR A bS]l ool & Aolch

N. & ®

A GBS MR GEERE 50%) o4 % st
MR RTHEMES B (IR0 ) oF Wl sle) Jhéx
- Btk el BERHE 38 2083 48 10BE
-8}04 B, WUEBEE, BORK, HEAK HE 9 M

T EE MASRS 1984 T OKE HE AR
°ﬂ A FAel Fastdw s ezl HRE HEsh
ch-gx 7heb

. RS- ERH M & B ol AR 6L
hﬁoﬂ vlel HFIRY BEIEKEoId oy 1 T2 4F
T MERERAA o BREcE fe R P &
AR R KR A= MEME 6 ~7C, MhiliE

3~47Co ETFAEe &l LRSS A%ste
A #MEFFA A ok

2. 31 200 SR BEe MEL R E
ik Mﬁﬂ Hfiol] wls SHAL wekto} 48 10H
W= akel7h glsle

3. H\f‘n‘ihﬁ PR Bthol wlsl BRI fi{R4FtE
§ Hol Fglov] EHRMEE oF7t RRshgdrl

4. AHLHS PR R o] AL RRS 80~85% & ok
ok, B 15~20% & ot ow,  HLRS
HERENS IO L wlabe) -2 Zdakol gt

— 36—



5. HE 9 BHE 35 e e BHEKEC K
B 7F Rt B o] HI'SH A ahod 2. (P<0.05),
AN 2ol slgdet

6. 3lul ARSE $& Aol AR M[’a‘jfé_‘iﬂzﬂ
#Rit ol wlal) FEiel FokE R gle ] (P<0.05),
BN 7F wh B MRS wrol FRBAETHIS] 3H 20
[ Rl o] #BdZ 4l - 401, 1kg/10a2 2 RifFsH

ek,
7. LLES) RREA MOl i ol@ i
e B W] elowd, sbsaka 34
Flyos o ffishs Aol uhabaa A2 B
Ak,
V. sIAXHE

1. Boster, D.O. 1966. Pennsylvania turfgrass survey,
1966. Penn. Crop Rept.
Agr., Harrisburg.

Ser., Penn. Dept. of

2. Brougham, R.W. 1969. Present position of pasture
establishment in New Zealand. Proc. 31st N.Z.
Grassld Ass. Conf. 43-50.

3. Cooper, C.S. 1966. Response of birdsfoot trefoil
and alfalfa to various levels of shade. Crop Sci.
6:63-66.

4. Hart, R.H., R.H. Hughes, C.E. Lewis and W.G.
Monson. 1970. Effect of nitrogen and shading
on yield and quality of grasses grown under
young slash pines. Agron. J. 62:285-87.

5. Langille, AR. and G.W. McKee. 1970. Early
growth of crownvetch under reduced light. Agron.
J. 62:552-54.

6. McGinnies, W.J. 1966. Effect of shade on the
survival of crested wheatgrass seedlings. Crop Sci.
6:482-84.

7. Mitchell, K.J. 1954. Influence of light and tem-

perature on growth of ryegrass (Lolium spp).

=37~

10.

11.

12.

13.

14.

15.

16.

17.

18.

II. Pattern and rate of tissue formation. Phys.
Plant 7:51-65.

. Pritchett, W.L. and L.B. Nelson. 1951. The effect

of light intensity on the growth characteristics
of alfalfa and bromegrass. Agron. J. 43:172-77.

. Saxby, S.H. 1956. Pasture production in New

Zealand. Bull. 250, NZ Dept. Agr.

Schmidt, W.H. and W.L. Colville. 1967. Yield
and yield components of Zea mays L. as influenced
by artificially induced shade. Crop Sci. 7:137-40.
1979, @Eol olof A (1] ¥
WAL 12)7~14

BHEE, BAE, &/iF. 1976, BREFTEME A
102) i 5 AR

thOAK, BOKCE, K Crk, ZEELL 1985, HE
o BHEEC BHIE BrgE. M. HRHEIBAEE §iftrel 4 3
EHE RALKeEC] HEe] WHE J|EMS AR
H bR v 2] ¥ @ 53) 1187~
9.

FEE, FEH. 1985, MRS gR 3F
el B3 $F78. 1. EERE 2 mICKAE] #
Rl Bl R A 2k dehael) o] 2= @ s
i 5(2) 1 162~66.

YL 1985, HRES] HRRTRRET) B BT &
Bik, 5(1) 1 33~36.

ek, 1984, BB MG 2 WS & B
KB HERBRS ARPERES, 42~
WOKE, KR, RO, SET, B SH
¥ 1985 a. IR BHEEC] B BEYE. 1. #
Mddi el ek W mikEsME. HGE,
5(1) 1 37~44

WA, FNICPE, fROHE. 1985 b, kRO &HE Y
fEoll Bt BRFR. I, FKRDUCHS St 4 3 EE
Hl K #Eo] Mol Efat Mhol vl gl
#81EE 5(2) 1 136~42.

Weinberger, P.
HicK B H 1.



