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Influence of Shading on the Productivity of Grasses and Legumes.
Z R Choe and K P Hong*

College of Agriculture, Gyeongsang National University, Chinju

Summary

Four foreign pasture cultivars such as Lotus corniculatus cv. Maitland, Trifolium pratense

cv. Deben, Lolium perenne cv. S,35 and .Dactylis glomerata cv. S, were tested with “Kwisan”

series, a common upland soil in Southern part of Korea. The cultivars in single or mixture were

grown in pot with two levels of light initensity, i.e. a full sun light condition and 50% interception,

Dry matter yield of top and root and their seasonal changes, the number of tillers or branches

per plant and finally competative effects of mixtures were evaluated by estimating the expected

yield, relative yield totals and compensation index,

The results are summarized as follows:

Maitland showed a significant decrease in dry matter yield in shade condition, but the num-
ber of branches of Maitland was higher than those of Deben.

Maitland showed higher dry matter yield than Deben during the mid-summer period, while
S, 3 showed higher dry matter yield than S, 4 during early season,

Mixtures of S,3 and Maitland, and S,4 and Deben gave better response to grasses by increas-
ing the number of tillers in shade condition.

Combinations of Lotus corniculatus cv. Maitland and Dactylis glomerata cv. S,¢ and Tvi-
folium pratense cv. Deben and Dactylis glomerata cv. S,¢ gave higher relative yield totals
and higher compensation index, which envisages that the pasture establishment rates can

be enhanced when those mixtures were sown by the oversowing method in the upland soil

where phosphate level is very low and infertile in general,
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Table 1. Chemical characteristics of the soil used in the experiment
Soil Exxchangeable cations
series pH OM P, Os CaQ MgO K, O C.E.C.
(1:57 (%) (ppm} (me/100g) (me/100g)
Gwisan 5.2 0.7 9 1.8 1.9 0.2 7.9
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Table 2.
under the different light intensity

Comparison of dry matter yield( g /pot) of four cultivars in single

stand grown

Cultivars
Light intensity — -
Maitland (L.c¢) Deben (Tp) S(Dg) S(Lp)
Los 4.5+0.24 11.3+1.15 7.9:+0.19 9.3+0.46
Lo 32.74+2.69 43.0+5.58 8.1+t0.96 16.2+0.57
Mean 18.60 27.14 8.00 12.75

LSDes=11.58 for the difference between two legumes

L.SD, s =1.43

for the difference between two grasses
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Table 3. Changes in dry matter yield(g/pot) of four cultivars in single stand grown under

the different light intensity

i Light Harvesting date
Cultivars . .
mntensity May 25 June 13 July 9 Aug. 13
Los 0.6+0.02 1.3+0.02 1.7+0.53 0.8+0.19
Maitland (Lc) Lio 1.5+0.29 6.7+0.24 8.730.53 15.9+2.30
Mean 1.04 4.04 5.20 8.32
Los 2.310.22 3.440.18 3.6+0.30 2.0+0.16
Deben (Tp) Lio 3.3+0.81 8.2.£0.90 19.0+1.80 12.5+1. 14
Mean 2.79 5.20 11.29 7.27
LSDgos for legumes 1.27 1.03 3.29 3.57
Lo 1.0+0.03 2.1+0.41 2.5+0.17 2.34+0.23
Ss (Dg) Lo 1.2+0.24 2.5x0.37 2.110.48 2.4.£0.37
Mean 1.06 2.32 2.31 2.36
Las 1.8+0. § 2.6+0.35 3.1+0.28 1.8+0.28
S,; (Lp) Lio 4.80.07 4.870.35 3.610.34 2.9+0.01
Mean 3.33 3.73 3.35 2.35
LSDyas for grasses 1.00 1.45 1.19 0.61

Los, H0% interception of a full sunlight ;1. o, full sunlight

Le, Lotus corniculatus;'Up, Trifolium pratense;Dg, Dactylis glomerata;Lp, Lolium perenne
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Table 4. Changes in no. of tillers per plant in single stand or in mixture of two grass cul-
tivars grown under the different light intensity

Mixture Light Sa{Lp), harvested on S (Dg), harvested on
status intensity  May 29 June 19 July 13 Aug 8 May 29 June 19 July 13 Aug. 8
Lus 3.6t0.22 5.8%t0.42 6.840.41 4.3+08 2.0+0.41 4.0+0.66 4.3+0.47 4.1£0.46
Single stand L, 7.1£0.03 20.6+0.41 22.8+0.84 21.9+0.31 4.5t0.37 13.4+0.76 12.6+1.29 11.2+1.30
Mean 5.35 13.20 14.80 13.10 3.25 8.70 8.45 7.65
Los 4,110.63 7.9+0.83 9.1+0.66 8.4+0.09 24+t0.54 4.4+0.17 4.9%0.17 4.7£0.38
in Maitland L, 8.3£0.53 25.3+3.33 28.8-3.80 28.3+t4.81 5.2+0.52 17.1+1.46 16.3-1.26 14.2+1.17
Mean 6.20 16.60 18.35 3.80 3.80 10.75 10.60 9.45
Las 3.620.31 6.1+%0.9% 6.6+1.00 5.4+08 2.7+1.03 6.0-1.89 6.6+1.84 6.0+£1.12
in Deven(Tp) L., 9.2+0.80 23.4+2.68 25.8+3.13 24.3+2.69 5.0+0.57 14.1+1.12 13.6+1.12 11.9=1.64
Mean 6.40 14.75 16.20 14.85 3.85 10.05 9.80 8.95
LSD.is for intensity level 0.13 3.83 3.89 4.18 2.73 5.06 5.03 4.37
LSD.es for mixture status 2..46 8.34 11.84 10.91 2.23 3.7 4.07 3.06

Los, 50% interception of a full sunlight;l,,, a full sunlight
Lp, Lolium perenne;Dg, Dactylis glomerata;Lc, Lotus corniculatus;Typ, Trifolium pratense

Table 5. Change in no. of branches per plant in single stand or in mixture of two legume
cultivars grown under the different light intensity

Mixture Light Maitland(Lc), harvested on Deben (Tpi, harvested on

status Intensity  May 29 June 19 July 13 Aug. 8 May 29 June 19 Julv 13 Aug. 8
Las 3.7£0.27  6.1=0.48 6.14+0.29 59+0.97 1.5-0.21 2.0+0.29 1.7+0.08 1.1+0.08

Single stand L, 5.3+0.38 8.8£0.45 11.540.74 13.6+-1.52 2.8+0.13 5.0+0.33 4.6%0.46 2.8+1.02
Mean 4,50 7.45 8.80 9.85 2.15 3.50 3.15 1.95
Las 3.1£0.17  4.3£0.25  4.8x0.41 452022 1.4+t0.29 2.2%0.33 1.7-0.33 1.240.13

in Su(lp)  Lis 3.3+0.38  6.6+0.52 9.241.28 10.2+0.79 2.5t0.20 4.0+0.33 4.2=0.50 2.140.39
Mean 3.20 5.45 7.00 7.35 1.95 3.10 2.95 1.65

Las 3.540.33 4.9+0.62 4.9t0.63 3.6+091 1.3+0.13 1.9%0.17 1.6=0.08 1.0+0.00

in S {Dg) Lis 5.510.33 8.3+0.46 11.421.07 13.2+£0.74 2.6£0.17 5.0+0.69 5.4+0.66 3.2+0.48
Mean 4.50 6.60 8.15 8.40 1.95 3.45 3.50 2.10

LSD.s for light levels 1.29 1.43 1.99 4.83 0.72 1.47 2. 14 2.12

LSD.ss for mixture status  1.93 2.56 4.63 3.56 0.75 1.90 1.84 2.18

Los, D0% interception of a full sunlight ;L.,, full sunlight
Le, Lotus corniculatus;Tp, Trifolium pratense;lp, Lolium perenne;Dg, Dactylis glomerata
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Table 6. Influence of two rates of light intensity on root and stubble dry weight (g/plant)
of plant in single and mixture of two-grass cultivars grown under the different
light intensity

] Light Root S tubble

Mixture status . . -
intensity S (Lp) S.6 (Dg) Su (Lp) Sz (Dg)
Los 0.09 0.15 0.04 0.07

Single stand Lo 0.68 0.46 0.37 0.29
Mean 0.39 0.31 0.21 0.18
Los 0.13 0.18 0.08 0.09

in Maitland (Lc) Lio 1.01 0.72 0.48 0.46
Mean 0.77 0.45 0.28 0.28
Los 0.13 0.20 0.07 0.06

in Deben(Tp) Lio 0.87 0.62 0.43 0.30
mean 0.50 0.41 0.25 0.18

LSD.is for light levels 0.199 0.203 0.082 0.070

LSD.os for mixtures 0.055 0.078 0.057 0.149

Table 7. Influence of two rates of light intensity on root and stubble dry weight (g/plant)
in single and mixture of two-legume cultivars grown under the different light int-

ensity

Mixture Light Root Stubble

status intensity Maitland (Lc) Deben(Tp)  Maitland(Lc) Deben (Tp)
Los 0.02 0.05 0.03 0.04

Single stand Lio 0.48 0.51 0.24 0.20
Mean 0.25 0.28 0.14 0.12
Las 0.01 0.05 0.01 0.03

in st (Lp) LI.O 0. 18 0. 29 0. 14 0. 16
Mean 0.09 0.17 0.08 0.10
Los 0.01 : 0.03 0.02 0.03

in S, (Dg) Lio 0.31 0.46 0.24 0.25
Meaz 0.16 0.25 0.13 0.14

LSD.es for light levels 0.112 0.125 0. 069 0.122

[.SD.oss for mixtures 0.094 0.132 0.032 0. 059

Los, 50% interception of a full sunlight;Lis, full sunlight;Le, Lotus comiculaius;Tp, Trifolium pratense;Lp, Lolium
perenne;Dg, Dactylis glomerata
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Table 8. Comparison of dry matter yield(g/pot) of mixtures of four cultivars grown under
the different light intensity. Umbersin parentheses are the yield of each cultivar

in single stand.

Light intensity Sy (Lp) +Maitland {Lc)

S (Lp) +Deben (Tp)

Sps (Dg) +Maitland (Lc) Sz (Dg) 4 Deben (Tp)

Los 16.2 11.0 14.6 19.6
(9.3+4.5) (9.3+11.3) (7.944.5) (7.9411.3)

. 41.0 60.8 45.0 66.0
(16.2+32.7) (16.3+43.0) (8.1432.7) (8.1443.0)

Lio, full sunlight:los, 50% interception of a full sunlight

Lc, Lotus corniculatus;Tp, Trifolium pralense;Lp, Loltum perenne;Dg, Dactylis glomerata
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Table 9. Changes in dry matter yield (g/pot) of plant in single or mixtures of four cultivars
grown under the different light intensity

) Light Harvesting date
Mixture status . .
Intensity May 25 June 13 July 9 Aug. 13
Los 1.2+0.16 2.3+0.10 2.210.05 1.5+0.13
Su(Lp) Lo 3.1+0.03 4.3+0.99 3.11+0.74 2.5+0.44
Mean 2.15 3.30 2.65 2.00
Szg"{"Mailland
Los 0.2+0.04 0.340.04 0.240.03 0.2+0.01
Maitland(Lc)  Li, 0.510.3 0.7£0.09 2.01+0.37 4.4+0.31
Mean 0.35 0.50 1.10 2.30
Los 0.940.20 1.5+0.20 1.54+0.03 1.6+0.26
S.s (Lp) Lio 2.710.48 3.1+0.70 2.91+0.54 2.7+0.43
Mean 1.80 2.30 2.20 2.50
Sza*‘Debeﬂ
Los 1.240.21 1.5+0.38 1.6+0.36 0.7+0.32
Deben (Tp) Lio 1.5%£0.03 3.7%0.26 9.840.68 4.1+0.86
Mean 1.35 2.60 5.70 2.40
LSD for legumes in the 0.51 0.84 1.62 1.39
same grasses
LSD for grasses in the 0.94 2.68 2.33 2.62

different legume

Laos 0.4+0.01 1.240.13 2.2+0.5 2.1+0.24
S:6 (Dg) Lio 0.7+0.03 2.5+0.47 2.5+0.40 2.8+0.93
Mean 0.55 1.85 2.35 2.45
Sz6+Maitland
Los 0.340.08 0.5+0.10 0.3+0.04 0.1+0.01
Maitland(Lc) L, 0.6+0.06 2.1+0.50 2.810.61 8.61+1.08
Mean 0.45 1.30 1.55 4.35
Las 0.6+0.27 1.2+0.31 1.8+0.25 1.84+0.17
S: (Dg) Lio 0.7+0.09 1.6+0.22 1.5+0.26 2.0+0.73
Mean 0.65 1.40 1.65 1.90
Szs+Deben
Lo.s 1.1+0.02 1.61+0.10 1.7+0.10 0.4%+0.07
Deben (Tp) Lio 1.8+0.11 5.0+0.80 13.1£0.70 7.2+1.73
Mean 1. 45 3.30 7.40 3.80
LSD.ss for legums in the same
grasses 0.18 0.37 0.87 0.73
LLSD.ss for grasses in the dif-
frent legumes 0.54 0.37 1.08 2.52
LSD.ss for maitland in the dif-
ferent grasses 0.44 1.05 1.47 1.59
LSD.ss for Deben in the different
grasses 0.44 1.90 4.25 4.38

Los, 50% interception of a full sunlight ;Li,, full sunlight
Lp, Lolium peremne;l.c, Lotus comiculaius;Tp, Trifolium pratense;Dg, Dactylis glomerala
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Table 10. Evaluation of competative effects of pasture species affected by the different

light intensity

Light Lotus comiculatus Lotus corniculatus Trifolium pratense Trifolium pratense
intensity 4+ Dactylis glomerata -+ Lolium perenne + Dactylis glomerata  + Lolium perenne
Expected vield
Lio p<M p<M p<M p<M
Lo.s p<M p<M p<M p<M
Relative yield Total
Lio 1.47 1.12 1.35 1.14
Los 1.04 1.05 1.09 1.03
Compensation [ndex
Lio (.10 0.13 0.29 0.03
Lo.s 0.18 0.18 0.4 0.02

Lo,

full sunlight ;Lo s, 50% interception of a full sunlight
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