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ABSTRACT 

The experiment was carried out at the Horticulture Unit, Univcrsiti Putra Malaysia 
Bintulu Campus to study the gro,�th perfom1ance of grasses species namely Axonopus 
compressus cv. Pearl. Cynodon dacry/011 cv. Tif Dwarf and Zoysia matre/la under three 
levels. of light intensity which were 70% shade. 50% shade and under full sunlight as 
control. These grasses were grown in polythene bags of 12 cm x 8 cm filled with soil 
mixed of top soil. sand and organic matter of ratio 3: 2: I respectively. Experimental 
design used in this experiment was completely randomized design. The treatments were 
replicated three times with 30 samples in each replicate, and the grasses were watered 
twice daily. The experiment was conducted from November 2007 until February 2008. 
Parameters observed were number of blades. root length, inflorescences and wet weight 
of the clumps for four months. There was no significant difference in paramet:ers of 
Axo11op11s co111press11s cv. Pearl and Zoysia matre/la except for wet weight. For Cynodon 
dacty/011 cv. Tif Dwarf, only control treatment showed significant difference as 
comp.ared to other treatments. Both Axo11opJ1S compress11s cv. Pearl and Zoysia matre/la 
can adapt heavy shading bui Cynodo11 dactylon cv. Tif Dwarf requires full sunlight for 
proper growth. 
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ABSTRAK 

Eksperimcn dijalankan di Unit Hortikultur. Universiti Putra Malaysia Kampus Bintulu 
uo1uk mcngkaji pcrkcmbangan pertumbuhan spcsis-spcsis rumput Axonopus compresms 
cv. Pearl. Cy11odo11 dactylo11 cv. Tif Dwarf dan Zoysia malrel/a di bawah tiga tahap
pcncahayaan iai1u nauogan 70%, naungan 50% dan bawah cahaya matahari langsung
sebagai kawalan. Rumput-rumpul ini ditanam di dalam beg polythene bersaiz I 2 cm x 8
cm yang diisi dengan campuran 1anah yang tcrdiri daripada 1anah permukaan, pasir dan
bahan organik pada nisbah 3: 2: I. Rekabentuk ekspcrimen yang digunakan adalah
rawak scpcnuhnya. Rawatan direplikasi se banyak tiga kali dengan 30 san1pcl dalam
sctiap n:plikasi dan rumput-rumpul disiram dua kali scbari. Ujikaji dijalankan dari
November 2007 hingga Feruari 2008. Parameter yang dilihat adalah bilangan daun,
panjang akar, bunga dan berat basah tangkai untuk empat bulan. Tiada pcrbezaan bererti
bagi scmua parameter untuk Axonopus compressus cv. Pearl dan Zoysia 11101,el/a kecuali
bcrat basal,. Bagi Cynodon dacty/011 cv. Tif Dwarf, hanya rawatan kawalan
menunjukkan pcrbezaan bererti berbanding rawatan-rawatan lain. Kedua-dua Axonopus
compressus cv. Pearl dan Zoysia mo/rel/a mampu bcrtahan pada tahap naungan yang
linggi tetapi Cynodon dac1yla11 cv. Tif Dwarf mcmerlukan cahaya matahari langsung
untuk penumbuhan sempuma.
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I. I Background

CIIAPTER I 

INTRODUCTION 

Grass is a common word that generally describes a monocotyledonous green plant in the 

family Poaccae (Langer, 1972). This includes most planLS grown as cereals. pasture and 

lawns. There arc also some more specialized crops such as lemongrass. many 

ornamental plants and some weeds, as well as plants often not considered to be grass, 

such as bamboos. 

Grasses belong to a larger group of plants called monocotyledons or simply 

called monocots. The monocots are nowcring plants that have only one seed leaf 

(cotyledon) in their seeds. They usually have parallel veins in their leaves, stems with 

vascular bundles, and flower part in multiples of three. 

Sedges and rushes arc monocots that always be mistaken for grasses. Grasses 

however can be distinguished by the two-ranked arrangement of their leaves; each 

successive leaf of a grass aid attached at a 180-dcgrce angle from the previous leaf. The 

leaves of sedges are three-ranked, and the leaves of rushes are round in cross section 

(Pohl, 1968). 
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Grnssc� arc nn incrcdihly diverse grnup of more 1han IO 000 individual species 

(Watson and Dallwitz. 1992). They rnnged from lhc small, linc-texlurcd planls that 

n11nincd n mature height of I in. (Hitchcock and Chase. 1950) 10 the giant bamboos, 

which may reach a heigh I of I 00 fl and have a stern diameter of up 10 I ft (Pohl, 1968). 

A very small number of the grasses are suited for use as lurfgrass. They are 

generally the more compact members of the group, which arc able to form a high density 

1mder continuous defoliation caused by mowing. There are less than 50 grass species 

that lit this creation in the world (Christians, 2004). 

The lurfgrass are divided in10 cool-season and warm season species. As the 

names indicate. the cool-season species are bes1 adapted to the cooler times of the year. 

They thrive in tempera1ures from 65° to 75°F. This species emerged from dormancy and 

grow very rapidly in the spring. The green color remains green into the fall and through 

the winter. Jones ( 1985) stated thal cool-season grass species belong 10 C3 group, 

regarding their carbon compound usage. Examples of this species are bluegrass (Paa L.), 

fescues (Festuca L.), bcntgrass (Agrostis L.) and rycgrass (Lol/11111 L.) 

Warm-season species best adapted al temperatures between 80° to 95°F (Beard, 

1973). Warm-season species emerged from dormancy more slowly and do not reach 

maximum growth rate until midsummer. Their growth rate slows in the fall. and they go 

dormancy in regions where soil temperatures are below S0°F (Beard, 1973). 
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Wnrm-s.:nson grnsscs lose their chlorophyll when they go donnnnt. and remain 

hro\\11 until spring (Christinns. 2004). Some examples of wann-scason grasses nre 

lkmllldn grass (Cy1wdo11 spp. Rich.), Zoysiagrnss (Zoysia spp. Willd.), Bahia grass 

(l'aspa/11111 11010111111 Flugge.) and carpctgrass (Axo11op11s compres,ms cv. Bcauv.). 

rlxo11op11s compres.ms cv. Pearl is locally called Rumput Mutiara. This perennial 

grass is often used as pcnnanent pasture. ground cover and turf in moist, low fertility 

soils. particularly in shaded situations (Emmons, 2000). Like most plants. it perfom1s 

best in fcnile areas but also grows remarkably well on poor sandy soils if moisture is 

presem. 

Zoysia malre/la is known locally as Rumput Siglap, a species of mat-forming. 

pcrenn.ial grass that fonns extensive, velvety green mats, spreading virgiously by stolons 

or occasionally by rhizomes. Engelke and Anderson (2003) agreed that this Zoysia grass 

can grow in low evaluation preferring sandy soils where other grasses established 

poorly. In addition to this. it tolerates high salinity, making it ideal for erosion control 

and lawns in coastal areas. Emmons (2000) snatcd that this grass also tolerate shade and 

draught. 

Cynodo11 dac1ylon cv. Tif Dwarf is a hybrid of common Cynodon dac1ylon (L.) 

Pers. and Cynodon 1ransl'aa/e11sis. Known as Royal Blue or locally referred as Rumput 

Minyak. the hybrid requires higher degree of maintenance, but can produce fine­

textured. dense and vigorous turfs (E111D1ons, 2000). 
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Turgeon (2005) concerned its i111olcrance of' shade may necessitates the use of 

allcrn:uivc wnrm-scnson species on sites where trees and other s1ruc1urc rcs1ric1s sunlight 

rcne1m1ion. Lksidcs. i1 is oficn used 10 feed livestock. as cover crop in orchards and 

control erosion (McCarty, 2002) in steep areas due 10 a long-rapid growth that forms 

dense turf on soil surface. 

This study is very important because turf industry is very promising. Besides 

being used as roadside beautification and natural land buffer, golf course demand for 

turfs contribute 10 their major demand. These im1>ortances make turfs study more 

complex. with more cultivars and cross-breeding be made for the past 30 years 

(Turgeon. 2000). In the future, turfs arc believed to be one part that will make up the 

distribution for urban landscaping. 

1.2 Objectives 

The goal of the proposed study is to detcm1ine how shading affects growth 

perfom1ances of Axonopus compress us cv. Pearl, Zoysia matrel/a and Cynodon ductylon 

cv. Tif Dwarf as well as 10 observe their growth performances in each light regime.

4 

© C
OPYRIG

HT U
PM



CHAPTER2 

LITF.RA TURE REVIEW 

2.1 Turrgrnss Cultivation 

According to Emmons (2000), the true grasses are in the family Poaceae. However. 

ancient grass cannot tolerate certain properties to be cultivated at home or other usages. 

Therefore breeding researches were greatly carried 0111 since early I 930's (Muntzing. 

1951). 

Final subdivision then becomes necessary today to obtain different cultivars of 

grasses. Some cultivars arc considered to be of the same species because they have 

similarity in structure and physiology but ll!ey differ in traits such as shade tolerance, 

lt:it f width, color nnd drought tolerance (Emmons. 2000). 

The general goal on the plant breeding of turf species is to modify plant genotype 

through appropriate breeding procedures that will better fit the plants to the environment 

(Long, 1972). Initial programs in variety improvements were the selection of desirable 

biotypes that already present in nature (Brittingham, 1943; Funk, 1969). Breeding of 

grasses started where research to breed selected Bermuda grass, Cynodon dt1ctylon {L.) 

Pers., for improved winter hardiness (Dorrance. 1930). 
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2.2 Shntlinl! 

Various kinds of shndcs, such ns 1rcc shade or shade of slruc1Urcs, can innucncc 1urf 

quality. persistence. and the traffic 1olcrancc of turf grasses. Bcws ( 1973) estimated that 

the US hos the widest shndcd urea of grnss cultivation. which is estimated 10 be 25% of 

toial national grass. 

Shade reduces light intensity or/and cflccts light quality, resulting in 

morphological nnd physiological chm1ges in turf grasses (Bell and Dannebcrgcr. 1999). 

The likelihood of injury from stresses such as cold, heat and draught increased when the 

plant have insufficient supplies of food stored (Christians, 1998). 

Pritchett and Nelson (1951) were concerned with the effects of oats shading 

young hronw grnss grown with the 0111. Turfs grasses hccomc weakened, eliolated. and 

have enhanced susceptibility to disease under shade: therefore, management of turf 

grasses in shaded environments is challenging. 

Turfgrass responses 10 different artificial shade conditions have been repot1cd for 

a number of species. 'Diamond' zoysiagrass (Zoysia matrella (L.). Merr.] maintained 

acceptable quality under 73% shade but not under 86% shade (Qian and Engelke, 1997). 

Yan Huylenbrol,ck and Bockstaele (2001) found significant differences in 

photosynthcric capacity and gr0\\1h between the species perennial ryegmss (loli11111 

pere1111e L.), cho:wings lcscues (Festuca mbra L.) and creeping red fcscues (Fes111ca 

rnbra spp. rubra) under 65% shade. 
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The response of grain crops 10 shading is more complex than that of forage

crops. and a number of studies on the effects of shading have been conducted. mostly on

maize and sorghum (Langer I 972). 

According to Bews ( I 979), the amount of light available to an individual plant is 

reduced when it is shaded by taller plants, grown al high population densities or placed 

under artificial shaded elements. For example, the growth of weeds germination below 

the crop canopy is often limited by shading, and individual plants grown at high 

population densities are usually smaller than those grown at lower populations. 

Plants adapt to shading and competition for light in several ways. Cunningham 

( I 981) stated that the gross structure of the plants as well as leaf morphology and 

biochemistry adjust to changes in the light regime. 

As many experiments were done using grain such as maize and rye which have 

bener economic value, very little is known about the effects of light and shading towards 

the growth of turf grasses. There are, however, several approaches to determine the 

relationship for turfs, as stated by Langer ( 1972) where ryegrass cv. Manawa 10 compare 

the effect of light intensity (lux) to number of leaves per week. 

Meanwhile, Vasey ( 1999) conclude that some turf species are known to be 

tolerated with shading, such as Switch grass (Panic11111 virga111111) that can either grow 
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under foll sun or shady nrcus while 01111:r species like meadow foxtail (Alopecurus 

pmtl'll.l'i.1·) mny nccd long exposure to direct sun light to continue its growth. 

Watsons (200 I) suggests that belier understanding 10 determine the growth 

pcrformnncc of turf grasses should be approached, in which these characteristics; color 

choices. grooming response, pests and diseases resistance, environmental stresses 

tolerance and desirability, can be possessed. 

2.3 Effects of Shade on the Turf Microclimate 

Shade limits turf grass growth not only by altering irradiance but also by modifying other 

micro-environmental conditions. Water transpiTed from trees and grasses in enclosed, 

shaded areas leads lo high relative humidity (Fry and I luang, 2004). 

The shade canopy moderates temperature fluctuations by lowering temperatures 

during daytime and increasing temperatures during night time by retaining heat. Shade 

from trees and other structures usually have little influence on grass canopy temperature, 

but soil temperature is typically much lower under shade than areas exposed to full sun 

during summer months. 

Reduced soil temperatures are beneficial to cool-season turfgrass growing in hot, 

dry environments. However, lower soil temperatures under heavy shade may restrict 

growth earlier in fall and delay recovery in spring. 
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Shaded arcns mny muin1ui11 longcr dew covcrngc 1ha11 exposed. sunny areas, 

which promoh: discuses. The cnnccn1rn1ion of carbon dioxide often increased in shaded 

:u,·ns wilh rcstrictcd air movement. which mny increase photosynthesis. 

2.4 Physiological, Morphological und Anatomical Responses lo Shndc 

Typical shoot and root characteristics of shaded turf grass plants inclu:lc shortened roots, 

reduced shoot density. erect and elongated growth of stems and leaves, thin leaves and 

decreased plant vigor (Fry and Huang, 2004). 

Dudeck and Peacock ( 1992) and Beard ( 1997) presented extensive reviews of 

previous research on growth and physiological responses of turfgrass to shading. Van 

Huylcnbroeck and Van Bockstaelc (2001) reported that average leaf elongation was 35 

percent higher under reduced irradiancc (65%) compared to full light in several grass 

species. and perennial ryegrass had the highest plant height and lowest relative grass 

cover under shade. 

The enhanced shoot growth under shade was most likely due to increased 

endogenous gibberellin (GA I) levels found in Kentucky bluegrass (Tan and Qian, 

2003). Jiang, Duncan and Carrow (2004) reported that canopy height of Bemrnda grass 

under low light conditions increased over I 00 percent relative to plants exposed to full 

light; the reduced shoot density was paralleled with diminished canopy coverage 

(density). 
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Turf density declined in shudc is likely due to decreased tiller of leaf areas (Fry 

und I luong. 2004). Maintaining high photosynthetic capacity under low light is 

important for turfgrnss performance because leaves are removed due to regular mowing. 

For grasses adupted to full sun.light. the photosynthetic rate decreased with increasing 

shade. especially in c. grasses. 

Cool-season grasses approach light saturation al only moderate intensity. Jiang, 

Duncan and Carrow (2004) reported 1ha1 net photosynthetic rate decreased with 70 

percent lo 90 percent of full light for seashore paspalums and Bermuda grass 

respectively. Seashore paspalums generally had a higher photosynthetic rate than 

Bcnnuda grass, particularly under 90 percent light. This suggested that higher 

photosynthetic rate contributed to tolerance of low light in seashore paspaJums. 

Van Huylenbroeck and Van Bockstaele (2001) also demonstrated significant 

differences in photosynthetic rates among perennial ryegrass. red fescue and crested 

hairgrass (Koe/eria macrtmtha L.) and relationship between tolerance of low light and 

photosynthetic features of the species. However, leaf anatomical and physiological 

responses to shade were both shown to influence photosynthesis in tall fescue leaves 

(Allard. Nelson and Pallardy, 1991). 

A reduced respiration rate is often considered a major physiological adaptation, 

allowing plants 10 conserve carbohydrates in shade. Reduced leaf respiration al low light 

levels has been well docllmented (Givnish, I 988). The photosynthetic-respiratory 
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balance is a critical factor in shade tolerance, and a positive CO2 balance contributed to 

shade adaptation in red fcscue (Wilkinson, Beard and Krans, 1975). 

A low ratio of photosynthesis to respiration in response to stress conditions may 

result in a reduced total nonstructural carbohydrate content and inferior turf recovery 

from stress. 

2.5 Light 

Turfgrass absorbs and converts to chemical energy, through photosynthesis, only about 

I% to 2% of the incident radiation (Turgeon, 2005). Most of the energy is reradiated at 

longer wavelengths with the release of heat that significanlly affects atmospheric 

temperature. 

The amount of reflected radiation varies among plants and is affected 

significantly by moisture conditions. Glossy or wet leaf surfaces are more reflective l11an 

dry and dull leaves. The amount of radiation absorbed by the leaves varies from about 

50% to 80% of isolation, depending on leaf orientation. 

The amount of light received by turfgrass is influenced by many factors in the 

environment. Clouds, buildings, trees, and other features can reduce light intensity 

through shading. Turf grass responses to variations in the intensity of light ranges; from a 

11 

© C
OPYRIG

HT U
PM



rclutivi.:ly horizontal orientntion or th.: (ear blades at high intensities. to a failure of the 

wrf 10 persist under C)(tremdy low light (Turgeon, 2005). 

2.6 Germination

1.n the grasses, what is usually called the seed or grain is really a fruit. known as 

caryopsis (Langer. 1972). It is composed of a comparatively large store of 

carbohydrates. the endospem1 that separated from the embr
yo by a shield-like structure, 

the scutellum (Thomas and Davies, 1964). 

During germination. the caryopsis absorbs water and swells. Growth can be 

indicated by the appearance of the primary root, the radicle (Langer, 1972). The energy 

for gcm1ination of early growth must come from metabolites stored in endosperm. 

Working with germinating barley seeds, Paleg (1960) has shown that the 

embryos appeared to play a vital part in this process. He stated that the embr
yo provides 

a hormonal signal that stimulates enzyme synthesis in the aleurone layer called 

gibberellin. TI1e seeds of many grass species germinate readily as soon as they are ripe, 

but others may remain donnant (Langer, 1972). 
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2. 7 Leaf Apprara11ct•

I\ kasur,·mcnl of leaf growth on a tiller can be done under two consequences; 

de1cm1ining the ra1e of initiation as leaf primordial appear on the stem apex and the rate 

of appearance as leaves become visible externally and unfold (Langer. 1972). 

Sharman ( 1947) examined comparable tillers of several species and suggested 

that there are three groups, ranging from those with long apices, pasture grasses and 

cereals which commonly have only few primordia. 

Leaf growth can be affected by controlling light intensity. as done by Aspinall 

and Paleg (1963) using barley under 14 to 24 hours of direct light intensity. Beside 

light. temperature may also relate to leaf growth. Silsbury (1970) has swnmarized results 

obtained by several workers with perennial ryegrass al temperature between I 8°C to 

23°C. Width and thickness of the leaf may response lo temperature, which Friend ( 1966) 

noticed by using wheat. 
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2.8 Stem nnd Rools 

Ouring 1hcir curly development the successive lcnf primordia produced by the stem apex 

urc inserted closely above each other without being scpnratcd by intcrnodes. Separation 

occurs Inter through cell division in the region between adjoining primordia (Langer, 

1972). Initially this involved all cells but. as the internodes grow, merismetic becomes 

restricted to the basal portion. More recently formed internodes may elongate, but there 

appears to be a curious pallcrn whereby long and short intcrnodes adjoin together or one 

long intemodes ahematc with several very short ones (Barnard. 1964). 

Grasses have two root systems, the seminal and the adventitious or nodal roots. 

The seminal roots arise from primordia that arc present in the embryo (Langer, 1972). 

They are much more higl1ly branched than adventitious roots and thus exploit a greater 

soil volume their small size suggests. Williams ( 1962) have calculated that they absorb 

ti fly times more nutrients per wut weight than the nodal roots. 

It is agreed by Bews (1973) that in temperate species the optimum temperature 

for root growth tends to be lower than for the growth of the shoots. These grasses grow 

best when soil temperature is relatively low, and under these conditions they can tolerate 

above optimal air temperature. Cynodon dac1y/011, a tropical species however, was 

shown to adversely affect by relatively low soil temperature even if the air temperatures 

were high (Langer, 1972). 
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2.9 Weed, Pest :ind Disease 

Specific weeds arc often good indicators of unfavorable en,�ronmcnl conditions for 

turfgmss (Tmgeon, 2005). Hall et al. {1994) reflected this to the existence of knotwccd 

where severe compaction limit turfgrass growth. Ground ivy often invades under trees 

where insufficient sunlight always is the major problem (Engel. 1969). 

Broadleaf weeds arc very noticeable in turf area because their appearance is 

much different for that of grasses (Engel and Ilnicki. 1969). Besides, these weeds have a 

particularly dismptivc aesthetic effect if they produce flowers and seed heads. Certain 

grass species. as stated by Emmons (2000), arc called weeds because they destroy the 

unifonnity or the turf. They may grow in unanractivc clumps. coarser and have different 

growth habit of desirable grass. 

A disease could result from mw1y causes, including such abiotic factors as traffic 

and nutritional deficiencies (Britton, 1969). However, most disease occurs when 

infectious microorganisms called Jlalhogcns enter the life complexity and produce 

characteristic symptoms of diseases. 

Almost all infectious diseases in turfgrass are caused by fungi (Smith and 

Woolhouse, I 989). Vargas ( 1994) noted that until recent time, no bacteria disease on 

turf grass is recognize. Common symptoms of fungi atlack are leaf spots. If a spore lands 
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on the folingc. germinates and penetrates the leaf. a dead spot will appear where the 

fungus hns fed (Schun)e.f
f 

and Randell. 1974). 

Disease control can be achieved by several intolerant methods. Discas,c 

development must be a susccpLiblc host. a virulent pathogen and favorable environment 

conditions (Vargas. 1994). So. by reducing any of these reasons, disease can be 

removed. 

Where disease-resistance cultivars arc available: these can be substitute for 

susceptible ones. Direct control of pnthogcns usually iinvolvcs the application of

fungicides. A specific set of environmental conditions can favor both host susceptibility 

and activity of the pathogens. For example, water mold, Py1hi11m "JJha11idermat11m is 

favored by wann humid weather and high soil moisture. Under these same conditions 

cool-season turfgrnss may be under considerable stress and therefore less resistance to 

these fungi (Smith and Woolhouse. 1989). 
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3.1 Background 

CHAPTER3 

MATERIALS AND METHODS 

Experiments were conducted at Honicuhurc Unit, Universiti Pulra Malaysia Bintulu 

Campus (Plate 3.1) from November 2007 till February 2008. Grasses were planted in 

three planting units. 

Plate 3.1: Honiculture Unit, Univcrsiti Putra Malaysia Bintulu Campus. 

Sods of Axo11op11s compressus ev. Pearl and Zoysia ma/rel/a were supplied by local 

suppliers near Bintulu area, while Cynodon dacrylon cv. Tif Dwarfs' sods were 

sponsored by Bintulu Golf Club. Experimcn1al design used was completely randomized 

design v.,jth three replications. 

17 

© C
OPYRIG

HT U
PM



J.2 Malcrinls

3.2.1 Turf species 

Tl1rcc species of turf grasses were used in this experiment (Plate 3.2):

Axonop11.1· compress11s cv. Pearl 

Cynodon dacty/011 cv, Tifdwarf 

Zoysia matrel/a 

2.007/11/7 

. ...  

Plate 3.2: Sods ofZoysia matrella (left) and Axonopus compres.ms cv. Pearl (right). 
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3.2.2 Medium 

The polling media were 3:2: I; consists of topsoil, sand and organic matter. The 

soil was 1akcn from rehabilita1cd forest area of Hulan Nirwa11a in Univcrsiti Putra 

Malaysia Bintulu Campus. Sand was taken from riverbanks in Bintulu region. Organic 

ma tier used was chicken promoter fertilizer labelled 8 12A. 15N 15P 15K granular 

fertilizer was added at the rate of 0.5 g/pot depending on current turf condition. To 

control fungi development, Mas Tiram fungicide was applied accordingly. 

3.3 Methods 

3.3.l Preparation of Growing Medium 

All of the growing media were mixed together using machinery mixer and a little 

amount of water. If small amount was to be made, manual mixing was done using 

scopes. 

3.3.2 Shading and Placing 

Each sod was measured at I O cm x 7. 5 cm ( 4 inches x 3 inches). Turf grasses 

selected were grown in polythene bags ( 12 cm x 8 cm), placed under shades of 70%, 

50% and full sunligh1. 
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Plate 3.3: Turf grass planted on the platfonns under different shades. 

Three platforms were built in Horticulture Unit, and these platfom1s were 

equipped with proper drainage and water sprinkler and tied with two types of net, 

Buuerfly 50% and Bu11erfly 70% which allows certain selected density of light to pass 

through, mimic shadi.ng of plant canopy. The height of net was I meter. The th.ird 

platfonn was left without net for control treatment (Plate 3.3). 

Every species were replicated three times (R1• R2. R3), with every replicate 

contains 30 sods. Initial size area must be small to allow the grass to spread. Every plant 

within the same replicate was arranged side by side, and distance between each replicate 

was 30 cm. 

Although the plants were left to grow naturally, watering was done twice a day. 

Jf the weather is unfavorable, rain water was left to water the plant. Sprinkler unit was 

used if the waler pressure was too low for manual watering. 
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3A D11111 Snmplini: 

3.4.1 Pc1·iod of Sampling 

Sampling started from 24'h November to 241h February. Sampling was raken

every month for four months. giving each parameter four readings. Each sampling took 

approximately 4 to 5 days to be completed. 

3.4.2 Sampling Parameters 

Four parameters were taken in this study to evaluate growth perfom1ances of 

selected turf grasses which arc; number of blades that represent photosynthesis success 

of p.lant. inflorescences which was the emergence of flowers. root length that showed 

water uptake activity and wet weight basis. Both root length and weight were measured 

using plastic ruler and elect.ronic balance respectively. 

3.4.3 Data Analysis 

Data from the experiment was run using SAS. The experimental design was 

completely randomized to observe light effect on growth of each species independently. 

Data was obtained from Duncan's New Multiple Range Test (DNMRT) at p � 0.05. 
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CHAPTER4 

RESULTS 

Means for each species were calcula1cd irndepcndcnlly and were compared amongsl 

rela1cd species. They were ob1ained from Duncans' New Mulliple Range Tesl 

(DNMRT) using SAS al p :S 0.05. 

4.1 Growth Performance of Ax011op11s compressus n·. Pearl 

4.1.1 Second Months' Growth Performance 

Table 4.1.1: Mean for gro\\1h performance of Axv11op11s compres.m.1· cv. Pearl 

during the second month. 

Trcauncnl Blade Inflorescences Root Weight 

30% 7.57' 0.03 3 

3.36 • 28.37 ° 

50% 7.20 ° 0.66' 3.38 • 30.74" 

Control 6.81' 0.66 ° 3.46 3 35.15' 

Means within the respective with the same lc1tcr arc 1101 significantly different at p S 0.05 

In Tahle 4.1.1, it was observed 1hat among all parameters. only weight gain showed 

significant effects of the treaune111s. For blade grow1h however, performance of 

Axonopus compressus cv. Pearl under control treatment declined from 1he mos1 number 

of blades in the first monlh (7.14 cm) 10 the lowest mean (6.81 cm). In con1rast. blades 
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of gross under 30% sunligh1 rose from 6.3 I 10 7.57. As only small nmounl of llower 

,·merged during 1hc period. no significant dilTerencc dc1ec1cd wi1hin each trca1tncn1. 

Roo1 growth of every treauncnl showed no significan1 dilTcrcncc; 1hey only vary 

from 3.36 cm (30% treatment) lo 3.46 cm (co111rol). During 1he firsl month, ii was 

observed tha1 wcigh1 of 30% sunligl11 and 50% sunlight was 1101 significantly different al 

28.37 g and 30. 74 g respectively as compared 10 co111rol (35.15 g). 

4.1.2 Fourth Monlhs' Growlh Performance 

Table 4. 1.2: Mean for growth performance of tlxonopus compressus cv. Pearl 

during 1hc founh monlh. 

Treatment Blade Inflorescences Root Weight 

30% 8.77 3 0.07" 4.44 • 34.76" 

50% 8.68 • 0.14 • 4.15 • 38.45 •• 

Control 7.14 • 0.11" 4.36 ° 42.68 • 

Means within the respective with the same letter nrc not significantly different alp$ 0.05

Means for each parameter increased but grasses grown under 30% light condition 

showed the highest mean for blades' gro,,1h (8.77) and root gro\\1h (4.44 cm). There 

were not much dilferenccs among each data except for weight wltere there \,,as 

significant difference be1wcen 30% light treated grasses at 34.76 g and control (42.68 g). 
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-1.2 Growth Performance of Cy11orlo11 dactyllm cv. Tif 01Varf

-1.2.1 Second Months' Growth Performance 

Table 4.2.1: Mean for growth performance of Cy11odo11 rlacry/011 cv. Tif Dwarf 

during the second month. 

Treatment Blade Inflorescences Root Weight 

30% 3.41 ° 0.00' 3.34' 21.61 ' 

50% 4.68°
o.oo· 3.38' 19.11' 

Control 8.24' 0.00' 3.39' 22.67' 

Means within the rc.spective with the same letter are not significantly different at p ::= 0.05 

f'or the blade gr0\\1h, Cynodon dactylon cv. Tif Dwarf grown under full sunlight 

(control) still show differences compared to the other two treatments. Mean recorded 

increased slightly from 7.14 to 8.24. The lowest mean came from treatment under 30% 

light condition at 3.41. There was no gro\11h of inflorescence observed after two months. 

Root lengths were slightly even amongst all treatments with the highest mean 

was recorded under control treatment at 3.39 cm and the shortest was 30% light at 3.34 

cm. There was also no significant difference in weight, where 50% treatment showed the

lowest mean nt 19.11 gas compared to control treatment at 22.67 g. 
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-1.2.2 Fourth Months' Growlh Pcrfornrnncc 

Table 4.2.2 Mean for grO\\�h performance of Cy11odo11 ci(lcty/011 cv. Tif Dwarf 

during the fourth mon1h. 

Treatment Blade lnnorcsccnccs Root Weight 

30¾ 4.30" o.oo· 3.61' 25.84' 

50% 6.46" 0.00' 3.ss· 25.31 • 

Control 10.22' 0.00' 3.95 • 27.60' 

Means within the rcspec1ivc with 1hc same lcuer arc nol signilicanlly different alp:, 0.05 

In the fourth month, numbers of blade in control treatment still differ significantly as 

compared 10 two other treatments. This reflects to their means of I 0.22 as compared 10 

30% and 50% treatments at 4.30 and 6.46 respectively. Al the end of experimelll, there 

was no inflorescence recorded after four months. 

Root growth and weight were not significantly di!Terelll in every treatment. The 

highest means were under control treatment at 3.95 cm and 27.60 gas compared to the 

other two treatments; 30% light treatment at 3.61 cm and 25.84 g, and 50% light 

treatment at 3.88 cm and 25.3 I g respectively. 
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,1.3 Growth Performance of Zllysia matrel/a 

4.3.1 Second Months' Growth Performance 

Table 4.3.1 Mean for growth perfonnancc of Zo;,sia matrclla during the second month. 

Treatment Blade Inflorescences Root Weight 

30% 13.85' 0.00' 6.77• 45.83' 

50% 11.70 D 0.01 • 7.42' 44.59' 

Control 12.88 ,n 0.01' 5.54 • 44.58 • 

Means within the respective with the same lc11cr arc not significantly different at p � 0.05 

In Table 4.3.1, it was noted that the number of new blade did not increased in all 

treatments. ln contrast, inflorescences value decreased in all treatments. Flowers in 30%

treatment declined to 0.00 after two months. 

Mean for root growth in control treatment differ significantly to the other two 

treatments; at 5.54 cm compared to 6.77 cm and 7.42 cm respectively. Every value

however increased from previous months' means. No significant difference was 

observed in weight. as every mean shows slight different between each other. The 

highest mean was under 30% light treatment at 45.83 g and the lowest mean was control

at 44.58 g.

26 

© C
OPYRIG

HT U
PM



.J.3.2 Fourth Months' Growth Performance 

Table 4.3.2 Mean for growth perfonnance of Zoysia matrella during the fourth month. 

Treatment Blade Inflorescences Root Weight 

JO% I 3.85 • 0.04 • 8.32' 53.33' 

50% 11. 70 b 0.03' 8.58' 54.61 • 

Control 12.88 •• 0.04 • 7.65 • 51.21 • 

Means within the respective with the same lcncr arc 1101 significantly different at p 5 0.05

Table 4.3.2 shows the fourth month data for Zoysia matrellll growth. Still, there was no 

increase in blade numbers in all treatments. and flowers's growth was also remaining the 

same, except for 50% treatment which increased from 0.02 10 0.03. 

Root growth of control treatment was not significantly different from two other 

treatments, as happened in the first and second month. It increased from 5.54 cm to 7.65 

cm. the highest increase among all treatments. Grasses treated under 50% light remained

the longest at mean of 8.58 cm. for 30% treatment, the me3111 was 8.32 cm. 

Weight for each treatment increased almost at the same rate, with the highest 

mean was recorded under 50% light at 54.61 g, followed by 30% light at 53.33 g and 

control at 5 1.21 g. 
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,IA lllnd,c Pcrformnncc 

-IA. I Axo11np11s co111pres.s11.r c,,. Pearl
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Figure 4.1.1 Blndcs pcrfonnance of Axo11opus co111press11.1 c1•, Pearl under T,: 30% light, T:: 

50% light, T3 ; control treatment, for four montl1s. 

Table -1.4.1 Mean for blade performance of Axo11op11s compres.1·11.1· cv. Pearl 

after 4 months. 

� Treatment 1'1 Month 2rid Month 3'0 Month 4'" Month 

30% 6.31 • 7.57
1 8.10' 8.77 • 

50% 4.90' 7.20' 7.66 ° 8.68' 

Control 7.14' 6.81' 7.00" 7.14 • 

-

Means ll'ithin the respective with the same letter are not significantly different at p :o 0.05

·-

-

figure ,I. I.I shows blade performimce of Axo11up11s co111press11s cv. Pearl during the 

four months of experiment. It was noted that in th..: lirst month. the most growing grasses 
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\\Cl\.' rnHkr ron1rnl co11<li1ion. which hnd 1hc highest 111enn or 7.14. ·1 he lca�l successful 

gmss.:-� "''n.: llllllcr 50% li1,thl w11di1ion with u mean of 4.90. llowcvcr. in the second 

11w111h. till' mean of hlndcs for con1rol trcnt111e11t decreased from 7.14 to 6.!11. Grosses 

1n.:11t.:d under JO% light hnd the highest with a mean of7.57, followed by 50% treatment 

111 7.20. 

After three months. each treatment increased in number of blades; but still there 

was no significant difference recorded among data. In the fourth month. it was noted thal 

grasses treated under 30% sunlight was the best pcrfom1er with a mean of8.77, followed 

by 50% sunlight (8.68) and control (7.14). 

4.4.2 Cynodo11 dacty/011 cv. Tif Dwarf 

ill 
12.0 

100 

iii, 8.0 

6.0 

4.0 

2.0 

0.0 

3 

Timt Month) 

OT2 ■T3 
- _J_l

figure 4.1.2 Blades performance in Cynodon dC1cty/011 cv. Tir Dwnrr under T,: 30°/c, light, T1; 

50¾ light, T,: control treatment, for four months. 
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Ta hie -1.4.2 Menn for blade- performance of Cynodon dactyl on cv. Ti f Dwarf 

after four mont'hs. 

Treatment I" Month 2"� Month 

30% 2.) 8 b 3.4) b

50% 2.37b 4.68 ° 

Control 8.24 • 8.24 • 

3rd Month 

3.30 b

4.69b 

10.06" 

4'" Month 

4.30 b 

6.46" 

10.22 • 

Means within the respective with the same letter are not significantly different at p :5 0.05 

Figure 4.1.2 and Table 4.4.2 show blade performance of Cynodon dactylon cv .. Tif 

Dwarf. ln the first month, it was clearly noted that there was significant difference of 

blades between control and tTeated grasses. Mean for control treatment was 8.24 while 

means for the other treatments were 2.18 (30% sunlight) and 2.3 7 (50% sunlight) 

respectively. For the second month. there were still having significant difference 

between control treatment and the other two treatments. 

In the third monLh, mean for treatment under 30% light decreased from 3.4 I to 

3.30. Control treatment was the highest value at I 0.06. This treatment remained 

insignificant the following month; mean increased to I 0.22 compared to 4.30 (30% light 

treatment) and 6.46 (50% light treatment). 
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4.4.3 Zoysia ma/rel/a 

----- ---

: 15.0 ,------------------------� 
:g 1◄ .o

m 13.0
0 
� 12.0 
1: 
E 11.0 
::, 
Z 10.0 L_.J.._....J.._ 

2 3 4 

Time (Month) 

- --------

L on 01'2 

Figure 4.1.3 Blades· perfom1ance in Zoysia matrel/a under T1 ; 30% light, T2; 50% light. T3; 

control treatment, for four months. 

Table 4.4.3 Mean for blade perfom1ance of Zoysia matrella

after four months. 

Treatment I st Month 2"0 Month 3rc1 Month 

30% 13.85 • )3,85 I I 3.85 a

50% 11. 70' 11.70' 11. 70'

Control I 2.88 °0 (2.88 "b 12.88 30 

4111 Month 

13.85 • 

11. 70 b

12.88 •• 

Means within the respective with the same letter are not significantly different at p $ 0.05 

There were significant difference between 30% light (13.86) and 50% light (11.70), but 

the control treatment was slightly differ from each other ( 12.88). There was no increase 

in the number of blades in each treatment. 
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-tS Inflorescences

-tS. I Axo11op11s compresms cv. Pearl
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Figure 4.2.1 Inflorescences of Axo11opus compress11s cv. Pearl under T1 ; 30% ligh1, T2; 50% 

light, T3; conlrol trealrnent, for four months. 

Table 4.5.1 Mean for inflorescences of Axonopus compressus cv. Pearl 

after four months. 

Treatment 1'1 Month 2°0 Month 3'" Month 

30% 0.16 • 0.03 • 0.03 ° 

50% 0.13 • 0.66 3 0.66" 

Control 0.17" 0.66" 0.11 n 

41
" Month 

0.01• 

0.14 • 

0.11 • 

Means within the respcc1ive with the same lener arc not significantly different at p � 0.05 
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Fi�urr -4.2.1 shows inflorescences of' Axonopus co111pre.v.1·11s cv. l'curl for four months. 

lnllorcsccnccs were rccorclccl as number of flowers. The data range was very sm-all, 

rnnging from 0.00 10 1.00 clue to lacks of flowers. For the lirst month, there was no 

significant different between each treatment where the control grasses had the most 

flowers; 0.17. followed by 30% light treatment (0.16) and 50% light treatment (0.13). 

In second month, both control and 50% light treatment showed increase number 

of flowers al 0.66. However, for treatment 30% light treatment, the value decreased to 

0.03 as shown in Tnblc 4.5.1. No difference was recorded in 30% light treatment and 

50% light treatmcn1 in the following month, but in control the flowers were reduced to 

0.11. Finally, there were changes in means for 30% treatment from 0.03 to 0.07 and 50% 

treatment from 0.66 to 0.14. No change was recorded in control treatment. 

4.5.2 Cy1101/on tlacty/011 cv. Tif Dwarf 

Table 4.5.2 Mean for inflorescences of Cy11odo11 dactylon cv. Tif Dwarf 

after four months. 

Treatment J" Month 2"" Month 3'" Month 

30% o.oo• o.oo• o.oo·

50% o.oo• o.oo· o.oo•

Control o.oo· o.oo· o.oo•

4th Month 

o.oo·

o.oo·

0.00' 

Means within the respective with the same lener urc not significantly different at p S 0.05 

33 

© C
OPYRIG

HT U
PM



Tubh• .J.S.2 �hows inflorescences growth of Cymu/011 dacty/011 cv. Tif Dwarf for the 

,·xpcrimcn1. l lowcvcr. no inOoresccncc was recorded during the four months period. 

-1.S.J Zoyl·ia 1110/rella
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Time (Month) 

01'2 • T3

Figure 4.2.2 lnOoresccnces of Zoysia 111a1rel/a under T1; 30% light, T2: 504/o light. T;: 
control treatment, for four months. 

Table 4.5.3 Mean for inflorescences of Zoysia matrel/a after four months. 

Treatment I'' Month 2"0 Month 3'0 Mont11 4"' Month 

30% 0.16' o.oo• 0.04 ° 0.04 • 

50% 0.16' 0.01 a 0.02 • 0.03•
-

Control 0.15 • 0.01 • 0.04 n 0.04 1 

Means within the respective with the same lcltcr are not significantly dillcrent at p 5 0.05 
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From Fii:ure -1.2.2. all three trcutmcnts had vcry good flowers emergence in the first 

month where both )0% light treatment nnd 50% light treatment means were 0.16 while 

control trcntmcnt was 0.15. 

In the following month. the means decreased in every treatment where the value 

for 50% treatment and control treatment were 0.0 I. and no Oowcrs was recorded in 30% 

treatment. For the third month. means for all tTeatmcnts increased. The value for the 

fourth month was same in both 30% sunlight and control treatment (0.04) but increased 

slightly for 50% sunlight (0.02 to 0.03). 

4.6 Root Growth 

4.6.l Axo11op11s compressus cv. Pearl 

50 �----------------------------� 

e 4.
o 

� 3.0 
I ci, 2.0 

j 1,0 

0.0 '-'----'---

on 

3 

Time (Month) 

Ol2 ■ T3 

---==-======= 
------------- - -_I 

Figure 4.3. t Root gro\\1h of Axo11op11s compres.rns cv. Pearl under T1; 30% light. T2; 50% 

light, T1; conrrol 1rea1rncn1. for four months. 
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Tnbk _.,6.1 l'vknn for root growth of ilxonopus compres.1·11s cv. Pearl 

niter four months. (cm). 
-

Treatment I ,r Month 2n" Month 3'" Month 

30% 3. )9D 3.36 ° 3.87" 

50% 3.29 •• 3.38 • 3.63 • 

Control 3.35 • 3.46 • 3.77" 

4u, Month 

4.44 • 

4. I 5 •

4.36 ° 

Means within the respective with the same lencr arc not significantly different at p � 0.05 

Figure 4.3.l and Table 4.6.1 show root growth pcrfonnance of Axonopus compres.ms

cv. Pearl for the four months period of study. In the first month. there were significant

difference between growth pcrfonnancc of grasses in control l'rcatment and in under 

30% light condition. reflecting the value of 3.35 cm compared to 3.19 cm. Mean for 

grasses under 50% light condition were not significantly differ to each other. 

In the second month, all means in the data increased. but differences cannot be 

identified. Three months after the experiment, the length of grasses under 30% light 

conditions increased and became highest at 3.8? cm as compared 10 control treatment 

(3.77 cm). Longest root lenbrths were 30% sunlight at 4.44 cm, followed by control (4.36 

cm) and 50% sunlight (4.15 cm) respectively.
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,l.6.2 C.1•11(1(fo11 dac�11fo11 c,•. Tif Dwnrf
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Figure 4.3,2 Root growth of Cynodon dacly/011 cv. Tif Dwarf under T1 ; 30¾ light. T2: 

50¾ light. Tl : control treatment, for four months. 

Table 4.6.2 Mean for root growth of Cynodon dac1ylo11 cv. Tif Dwarf 

after four months, (cm). 

Treatment I" Month 2"" Month 3'" Month 

30% 3.22' 3.34 • 3.46" 

50% 3.20' 3.38' 3.42 1 

Control 3.24 • 3.39' 3.46 3 

4'" Month 

3.61" 

3.88 • 

3.95 • 

Means within the rcspecti,·c with the same letter arc not significantly different at p 5 0.05 

No significant difference was noted for the first three months of root growth of Cy11odon

dacty/011 cv. Tif Dwarf. However in fourth month, differences can be found in 30% 

treatment at 3.61 cm. compared to the other two treatments of 3.85 cm and 3.95 cm. 
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4.6.3 ZtJy.1·io 11wtre!llo 
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Figure 4.3.3 Root growth of Zoysia matrella under T1 ; 30% light, T2; 50% light, Ti; control

treatment for four months. 

Table 4.6.3 Mean for root growth of Zoysia matrella 

after four months, (cm). 

Treatment 1•1 Month 2"" Month 

30% 6.51 • 6.77" 

50% 7.04" 7.42 • 

Control 5,25 b 5,54 b 

3'" Month 41
" Month 

7.89"0 8.32 • 

8.22 • 8.58 • 

7.00
° 7.65" 

Means within the respective with the same lc11,er are not significantly different at p � 0.05

Figure 4.3.3 and Table 4.6.3 show root growth of Zoysia matrella. There was 

significant difference for growth of control treatment as compared to the other two 

treatments for two months. 
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I lowcvcr. the difference was reduced in 1he lhird m.onlh and in the end, the root 

kng1hs of nil trco1mcn1s were not significnn1ly diffcrcnl. The highest means for every 

monuh were recorded in 50% light trcaunent with the value of7.04 cm in the firs! month 

to 8.58 cm in the final momh. The lowest means were con1rol trcalmen1, initially slaned 

with 5.25 cm and finished with 7.65 cm. 

4.7 Weight Growch 

4.7. l Axo11opus co111press11s C\'. Pearl 

50.0 .------------------------------, 

40.0 
§ 30.0 
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01'2 

3 4 
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Figure 4.4.1 Weight growth of Axo11op11.1· compress11s cv. Pearl under T1; 30% light, T2; 50% 

light, Ti; control treatment, for four months. 
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Tnblc -t7.l Menn for weight growth of Axo11op11s compressus cv. Pearl 

ofter four months. (g). 

Treatment I" Month 2°" Month 3'0 Month 

30% 26.86'' 28.37" 28.37" 

50% 29.98 ... 30.74h 30. 74 °

Control 31.82 ° 35.15 ° 35.15 • 

4111 Month 

34. 76"

38.45 •n 

42.68' 

Means within the respective with the same lctlcr are not significantly different at p :', 0.05 

In Figure 4.4.1 and Table 4.7.l. weight growth of Axonopus compres.rns cv. Pearl 

shows significant difference between control treatment and both 30% sunlight and 50% 

sunlight. 

Mean for full sunlight was 31.82 gas compared 10 30% light (26.86 g) and 50% 

light (29.98 g). Differences remained for the following two months but in the fourth 

month, there was a slight different between control treatment (42.68 g) and 50% light 

(38.45 g).
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-'· 7.2 C.r11mh111 t/11ctylv11 cv. Tif Dwarf 
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Figure 4.4.2 Weigh! growth of Cynodon dac/y/011 cv. Tif Dwarf under T1; 30% light, T1: 

50% light, Ti; control treatment for four months. 

Table 4.7.2 Mean for weight growth of Cynodon dactylon cv. Tif Dwarf 

after four months, (g). 

Treatment 15
1 

Month 2nd Month 3rd Month 

30¾ 19.85 • 21.61 • 24.54 • 

50% 18.89 ° 19.11 • 23.58 • 

Control 19.22 • 22.67 0 24.89 • 

4•h Month 

25.84 • 

25.31° 

27.60' 

Means within the respective with the same leller are not significantly different at p 5 0.05 

Weight of Cynodon dactylon cv. Tif Dwarf increased slightly every month for every 

treatment, and the highest mean was 30% light treatment ( 19.85 g) while the lowest 

value was 50% light treatment ( 18.89 g). There was no significant difference in weight 

of every treatment for the whole four months. 
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CIIAl'TER S 

DISCUSSION 

S. I Growth l'crformanccs of .4xo11opus co111press11.r cv. Pearl

From 1he four vege1a1ive parameters. ii was noted thal there was no significanl 

difference in blades growth, inflorescences fonnalion and root growth among all 

treatmen1s. However, weigh1s of A. compres.ms under full sunlight difTer significan1ly as 

compared to 30% light (at p S D.05). Axonopus compressus cv. Pearl grown under 50% 

ligh1 treatment showed no significant difference as compared to the other treatments. 

This was agreed by Emmons (2000) wbo states that this turf suites well under shade 

stress. 

Number of new blades increased almost evenly every month. According to 

Allard, Nelson and Pallardy (1991 ), growth may not necessarily effect by treatment, but 

also depends on species. As a wann-season grass, A. compressus adapt very well to both 

extreme heat and high humidity (Givnish, 1998). 

Flowers grew well in botb 50% treatment and control treatment (at p S 0.05). 

The numbers of flowers were not promising, but emergence of !lowers proved that 

enougb metabolic recirculation is taking place inside the plant and is a very important 

indicator of how success a plant is growing. This suggests why Axonopus compressus 
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c,•. Pcurl grown under 30% sunlight produced fewer flowers (at p !: 0.05). in addition to 

poor root development and lower value for weight. 

Root growth arc very good in all treatments, because the grasses were planted in 

medium that have balanced amount of mineral, air pores. organic matter and water 

passage. Length increased very rapid after thtce months, because initially the sods 

received were planted in very compact soil. 

Root development is closely related to good plant growth. and also stress level in 

plants. Bcws ( 1973) believed that when soil temperature is relatively low, roots that have 

already developed tend 10 perform much belier than higher soil temperature. Under 30% 

light condition, the grass still able to produce food by photosynthesis while roots get 

bener hospitality in order to growth and take up more water (at p::: 0.05). 

Weight also increased very well in A. compress11s under 30% light condition (at 

p :5 0.05); a result of cumulatively increased of new blades, infloreaces and root. 

1-Iowever, vegetative growth is actually a poor parameter to dctcnnine weight. Hence.

there are still some useful indicator can be extracted by the growth, for example 

relationship of the growth of other components like stems, blades and flowers as done 

through this study. 
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S.l c;rowlh rerformunccs of Cy11odo11 tlnc�yfm, cv. Tif Dw:1rf

TI1c 1110s1 noloblc dolo for Cynodon dacry/011 cv. Tif Dwarf (al p '.S 0.05) come from 

number of innorcsccnccs. which arc zero throughout the study; and significant number 

of blades between 30% treatment and control. It means that the grass cannot stand under 

heavy shades that have limited light. This is why Turgeon (2005) stated his concern 

about C. dactylons' poor tolerance to shaded areas. 

Fry and Huang (2004) related poor performance under shaded areas may bring to 

shortened roots. reduced shoot density, erect and elongated growth of stems and leaves, 

thin leaves and decreased plant vigor as symptoms of light deficiency for grass that 

cannot tolerate shade. This may suggest why in the experiment, both number of new 

blades and root length in 30% light treatment showed the least values as compared to the 

other two treatments (at p '.S 0.05). 

Differences in new blades' number may happen b-ecause plants are in stress 

conditions; less light promote favorable micro climate for pathogens, fungi and diseases 

(Turgeon, 2005) that reflect why most of Cynodon dacrylon planted in this experiment 

were infected. Molds were also spotted around the grasses. favored by warm humid 

weather and high soil moisture in areas where light is limi1cd (Smith and Woolhouse, 

1989). 
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To overcome such stresses. lhc grasses either give lhc blades up or stop 

producing more in1crnodcs and leaves. This reduced photosynthesis rate and therefore 

limiting gro\\1h of other parts: stems. root and flowers. 

There arc no flower emerging from the grass because of certain factors; stress 

factor which force the grass not to flower, unfavorable soil condition. limited food and 

water and also because of 1he season (Dorrance, 1930). This rcsulls Cynodon dacty/011 

cv. Tif Dwarf did not flower. even after four months of experiment. The flowers may

have been created, bu1 limited amount of food due 10 insufficient light. pest and disease 

may overtake flower to bloom, resulling poor number of new blades (at p ::o 0.05)

especially in T, (30% light) and T2 (50%) light. 

For root length, only slight difference was noted and can be ignored except after 

four months where there was significalll dilierencc between treatment under 30% light 

and control (at p � 0.05). Roots tend to curl aside to maximize water uptake in limited 

areas. resulting good blades elongation rather than the roots themselves. 

Blades elongation can be related to vegetative weight where after four months no 

significant difference can be spoiled through weight gain. Van 1-luylenbroeck and 

Bockstaelc (200 I) stated significant difference of photosynthetic capacity and gr0\\1h 

can only be de1cm1ined under heavy shading, which arc more than 65%. 
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I lowcvcr. uflcr four mon1hs of cuhiva1ion. weight; indicator for photosynthesis 

success. arc almosl rll lhc same level in every treatmcnl, even in heavier shade of 70%. 

This may be due lo high humidity and less competition among the grass thal helps each 

individual 10 have belier photosynthetic rate in smaller areas with more provided food 

and water, compared to Cynodon dacrylon found in nature. 

5.3 Growth Performances of Zoysia ma/rel/a 

Among all planted grasses in this experiment, the growth of Zoysia marrella can be 

concluded as the most successful. Zoysia marrella become successful because they 

utilize existence blades to produce more food, and at the same time restore most of tbe 

food for other purposes such as root elongation. systemic treatment and flowers. In the 

first month, new blades emerged from newly cul stolons. 

Zoysia marrella tends to grow vertically; as compared to the two other grasses, 

forcing each single blade 10 grow taller. thus increasing functional areas of blades. ln 

contrast to citation by Fry and Huang (2004), density of shaded 2-0ysia matrella by 

decreased tiller of leaf grass is irresponsible by light factor. 

Amount of flowers produced by Z. matrel/a was the highest compared to other 

grasses used. This reflects to their properties; moderately tolerate shade condition 

(Vasey, 1999). In the third month, remaining flowers continue to bloom but this number 

was not as much as the previous. 
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Root length also showed slight different between each other, but each treatment 

shows increase in the length. Raw data suggest that each root increased at almost the 

same rate. In the first through the third month, there were different between control 

treatment and 30% light treatment (at p � 0.05). 

It was observed that besides having shorter roots, Z. matrella planted under 30% 

sunlight also lack in number of roots. This may be caused by their small adventitious 

roots that were not su.itable in compacted mineral soil that have fewer pores. Engelke 

and Anderson (2003) had earlier suggested that this grass is more likely adapt sandy soil. 

in addition to Emmons (2000) who agreed that this grass is very good 10 shade. 
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CHAPTER6 

CONCLUSION 

This study was conducted to sec the growth performances of turfgrass under different 

light conditions. The results showed that under 30% and 50% light condition, Axonop11s 

compressus cv. Pearl and Zoysia ma/rel/a adapt well to stress of low light while 

Cynodon dactylon cv. Tif Dwarf is intolerant to hc.avy shades. 

After four months of experiment, only root growth increased in all species, but 

no significant difference was observed between them. No flower emerged from Cynodon 

dactylon cv. Tif Dwarf during the study and no new blade came out from Z. matrella: 

instead they elongate bc.:tter than the other two species. TI1cy also gained weight the 

most. Based on the results obtained, all species lend to limit their gro,\1h when 

surrounding environment is unfavorable. 

It was concluded that both Axonopus compress11s cv. Pearl and Zoysia matrel/a 

grow well under shaded condition, but Cynodon dactylon cv. Tif Dwarf did not grow 

well under shade, thus is intolerant 10 heavy shade. 
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APPENDICES 

Figure 7.1 Axonopus compressus cv. Pearl.

Figure 7.2 Cynodon dactylon cv. TifDwar[
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Figure 7.3 Zoysia matrella 
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