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ABSTRACT 
The study on the ecology of CryptocOIYlle ~ purpurea Ridley from Sunga i Stungkor was conducted at 

Universiti Malaysia Sarawak (UNlMAS) campus. Samples were collected from Sungai SLUngkor, Lundu, 

Sarawak where the o nly occurrence of C. purpurea to detennine the possible mother plant of the species l 

which are C. cordata va l' zonata and C. purpureo. The species were found at Sungai Tapah, Lundu. The 

possib le mother plant was detennined by the s imilarities in the morphological characteristics such as the 

inflorescence, the leaves and the reproduc ti ve parts. Five quadrate of I m X I m were established in the 

Sungai Stungkor and Sungai Tapah to detetmine the biomass allocation. The soil analysis of the study area 

also conducted. C l purpureo dominated in the acid ic so il , pH 4.2 with 11 % of clay, 10% of s ilt and 79% of 

sa nd. 

Keywords: CryplOcoryne l pwpurea, Cryptocoryne cordata va r. zonala, biomass a llocation, morphological 

description, soil analys is. 

ABSTRAK 

Kajian tentang ekologi C '\ purnurea dari Sungai StulIgkor dijalankan di kampus Universiti Malays ia 

Sarawak (UNIMAS). Sampel diambil dart" SUllga i SlUngkor, Lundu, Sarawak di mana kehadiran c. 
pumurea telah ditenlukol1. Kajian dy·alankan untuk menellll.lkall pokok induk yang mungkin bag; c. 
pumurea iaitu ~. cordata va r. zonata dan C. purourea. Spesies il1i dijl/mpai (Ii SWlgai Tapah. Pokok induk 

yang mungkin ditentukan me/alui persamoan yang lerdapat pada kedua-dua spesies tersebut seperti pada 

btlflga,daun dan bahagian reprodukt if. Lima kuadrale bersaiz 1 m x 1 m telah dibual un/uk menenlUkan 

alokasi biojisim. Ana/isis lonah pada kawasan kajiall turUl dijalankall. C. :\ ourpurea mendominasi pada 

tallah yang berasid iaiw pada pH 4.2 dan mempunyai kandungan 11% lanah fiat, 10% lanah lumpur dan 

79% tanah pasir. 



1.0 INTRODUCTIO N 


Ctyptocoryne is an aquatic plant known to people who kept it in aquaria (Holttum, 1969; 

Jacobsen, 1976; Muhlberg, 1982). They are locally known as Kalatai (lban-Sarawak), 

Kiambang Batu (Malay-Sarawak and Peninsular Malaysia) and Tropong Air 

(Banjarmasin-Kalimantan). It is a soft-tissue plant that resided in open pools and slow 

mnning water channels of fresh water swamp (Wong, 1997). According to !(jew (1994), 

the feature or morphology of the Cryptocoryne has unique leaves and the flowers. It 

comes in several species and many different attractive colors . Its uniqueness explains the 

ability of the Cryptocoryne to become a popular horticu lture or aquarium plants. 

There are about 50 species of Ctyp/ocoryne found in the South-east Asia and 14 species 

are from Sarawak such as C. Ciliata (Roxburgh) Schott. C. bullosa Engler, C. keei 

Jacobsen, C. auricula/a Engler, C. ferruginea Engler, C. corda/a Gri ffith var. grabowskii 

(Engler) N. Jacobsen. C. lingua Engler. C. zonata De Wit, C. pallidinervia Engler. C. 

strioiata Engl er, C. iongicauda Engler, C. uenoi Y. Sasaki (2002), C. yujii Bastmeijer 

(2002) and C. zaidianG Ipor & Tawan (lpor el aI, 2005). 

C. purpurea Ridley could be found in Tasek Bera, Kota Tinggi and Pondok Tanjung 

Forest Reserve and reported to be end emic to Peninsular Malaysia. This species has 

reported in its ability to hybrid with other species. Jacobsen e/ al (2002) reported that the 



presence of hybrid C. purpurea borneoensis in Kalimantan is possibly a hybrid between 

C. griffithii and C. cordata var. zona/a. 

The objectives of the study were to determine the possible mother plants of the new 

natural hybrid C. x purpurea from the new location in Sarawak. The ecology and 

morphological characteristics of the new hybrid were also determined. 
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2.0 LITERATURE REVIEW 


CryptocOtyne has lately been gIven some attention because of its potential value as 

aquarium plants and popular in aq uascaping (Jacobsen, 1976; Rataj & Horeman, 1977; de 

Wit, 1993). It is a common fresh water aquatic plant and onl y fourteen species of 

CryptocOtyne had been recognized from Sarawak. It is because the research conducted in 

Sarawak was considered very little and limited (Jacobsen, 1985). 

c,yptocoryne is known to be very adaptive and sensitive to changes of the surrounding 

environment even to the slight of habitat changes. Many surrounding factors could 

influence the Cryptocoryne's growth and development such as the leaves size, petiole 

length and fl ower. According to Ipor et al (2003, in Press), the plasticity of the 

c,yptocoryne is considerably high and the morphology variation depends on the 

surrounding or the habitat condition of the Cryptocoryne itself. As a fact, the fo rm, size 

and color of the leaves are charactelistics for each species but the variation within species 

is often wide. The variation may be occurred mostl y due to environmental factors such as 

due to the submersed and immersed of the habitat (Orgaard & Jacobsen, [998). Due to 

this condition, the process of identi fying and detennination of the Cryplocolyne species 

will be diffi cult because of the variation on the morphological characteristics. Therefore 

the specific characteristics for species can be used to identify and determine the species. 
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The population of Oyptocoryne faces drastic decline in the world and could possibly 

face its local extinction in the near future . Many factors had been identified as the main 

potential reason for its extinction. The main factor of the Cryptocolyne extinction is the 

destruction of the CrypiocOIyne habitat (Jacobsen, 1985; Mansor, 1994). It is caused by 

human activities such as river clearing and adverse water quality, which are results from 

upstream forest logging, shifting cultivation, large-scale agriculture activity and road 

construction. Pollution and deforestation are also considered as the main reasons 

(Douglas et ai, 1993). Cryptocoryne are also highly exploited for the aquarium industry 

and apparently fetch high prices in the intemational aquarium market (Mansor, 1991) due 

to its high demanding. However, it seems to be no immediate danger of extinction of the 

species of Oyplocoryne in Bomeo. So, to prevent the extinctions problem, it is very 

important for ecologists and human to conserve Cryptocoryne. 

C. purpurea is thought to have originated exclusively from Kota Tingi, Johor around 

1990 (Kassel mann, 2003), though it is also fou nd in Tasek Bera and Pondok Tanjung 

Forest Reserve. Generally, C. purpurea is characterized by more or less prominent collar 

zone but sometime the collar does not occur. The limb of the spathe is with the rough 

surface and colored. Upper-side surface of the leaves is dark-green to purple red-brown 

and the lower surface is reddish purple with arise midrib vein. The group may be closely 

related to the C. cordata and the C. griffith;; group (Kasselmann, 2003). The morphology 

characteri stics can be varying due to the environment surroundings or hybridization 

processes. In 2002, Jacobsen et al discovered a hybrid of C. purpurea in Kalimantan , 

which is C. purpurea nothovar borneoensis. The discovery of the new natural hybrid in 
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Sungai Stungkor needs through study for further verification and confilmation of its 

status and taxonomic complexity. 

The water quality and nutrient conten t are also important for the Cryplocoryne growth. 

The pH value, concentration of other organic compounds such as magnesium (Mg), 

copper (Cu), iron (Fe), and water movement and others also play an important role in 

CryplocOlyne's growth. According to Jacobsen, C. purpurea grows in the jet-black water, 

which can be characterized by, clear, transparent but dark brown-colored water. Jacobsen 

(1985) recommended a temperature of 22°c - 26°c, a medium light intensity and soft, acid 

water with pH value of 5-6. 
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3.0 MATERlALS AND METHODS 

3.1 Sampling and study areas: 

The sampling and survey of the new hybrid of the OyptocOIyne x purpurea were 

conducted at Sungai Stungkor, Lundu and C. cordata var. zonata at Sungai Tapah, Lundu 

(Figure I). The samples were taken back to the greenhouse at Uni versiti Malaysia 

Sarawak (UNIMAS) for further study. 

3.2 Biomass allocation: 

Plants were collected by using the quadrates of I m x 1m in fi ve different p laces of the 

Oyptocoryne x purpurea and C. cordata var. zonata at Sungai Tapah. All of the samples 

were used to detennine the biomass allocation. The vegetati ve parts such as petioles, 

leaves, roots, rhizomes of the other plants were dried at 60°c for seven days to detennine 

the total dry weight, leaf weight ratio (LWR), root weight ratio (RWR), peti ole weight 

rati o (PWR), specific leaf area (SLA), and net assimilation ratio (NAR). The biomass 

allocation will be then analyzed mathematically according to the Patterson and Flint 

(1983) method as follows: 
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Leaf Weight Ratio (LWR): LlW 


Petiole Weight Ratio (PWR): P/W 


Root Weight Ratio (R WR): RfW 


Rhi zome Weight Ratio (RhWR): Rh/W 


Leaf Area Ratio (LAR): LAlW 


Specific Leaf Area (SLA): LAIL 


Whereby, W = Whole plant dry weight, L = Leaf dry weight, P = Petiole dry weight, 

R = Root dry weight, Rh = Rhizome dry weight, LA = Total leaf area for a plant. 

3.3 Morphological description: 

The morphological assessment of the flowering plant was conducted by collecting ferti le 

plan ts from different locations and accessions. The mOlpho logical characteristics of the 

ferti le specimens collected were recorded and illustrated. This also includes the 

vegetative characteristics namely the rhizomes, cataphylls, leaves, fruits and 

inflorescence for the assessment of the poss ible mother plants. The specimens were also 

preserved as collections. All of the characteristics of the Cryptocoryne "purpurea and C. 

cordata var. zonata will be compared and differentiated. 
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3.4 Soil sampling and analysis: 

Sample of soils were taken and sent to Agricultural Research Centre (ARC) Semengok to 

be analyzed chemicall y. They will be analyzed for the pH (Hesse, 197 1 & Mc Lean, 

1986), soil organic carbon (Dewis & Freites, 1970), nitrogen (N) amount (Anon, 1980 & 

Beitz, 1974), kation exchange rate (CEC) , calcium (Ca) ion amount, magnesium (Mg), 

potassium (K), sodium (Na) and basic saturate (BS) (Anon, 1980). 
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Figure I: Locations fo r the occurrence of the C. x purpurea at Sungai Stungkor 

• Locations for the occurrence of the C. cordaro var. zonato at Sungai Tapah 
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4.0 RESULT 

4.1 Biomass allocation of C. x pUlpurea and C. cordata var. ZOllata. 

The total dry weight of C. x purpurea in 1m x 1 m quadrate at Sungai Stungkor was 55.13 

2gI m2 from the total number of plants which was 2671 m C. cordata 	var. zonata at 

2Sungai Tapah was 19.78 gI m2 with the total number of plants was 2331 m (Figure 2a). 

The total number of leaves for C. x purpurea was 6821 m2 The dry weight of leaves only 

consi sts of 5.93 gI m2 as compared with C. x purpurea with the dry weight of leaves was 

210.88 gI m . The dry weight of rhizomes was highest for C. ., pwpurea with 18.06 gI m2 

where as for C. cordata var. zonata was 6.6 gI m2 (Figure 2g). The dry weight for roots 

was 5.7 gI m2 and 2.69 gI m2 for both C.., purpurea andC. cordata var. zanata 

respectively. For dry weight of petiole, C. x purpurea was the hi ghest with 20.48 gI m2 

and C. cordata var. zonata was 4.53 gI m 2 Overall, C. x purpurea had the highest value 

fo r the dry weight of leaves, petioles, roots and rhizomes. 

The leaf weight ratio (LWR) between C. x purpurea and C. cordata var. zonata was 

significant differed (Figure 3a). The petiole weight rati o (PWR) for C. x purpurea was 

0.29 and C. cordata var. zonata was 0.23 (Figure 3b). The root weight ratio (R WR) and 

rhizome weight ratio (RhWR) were significantly differed. There was no significant 

different of the leaf area ratio (LAR) for C. x purpurea and C. cordata var. zonata (Figure 

31) . The specific leaf area for C. x ptl1purea was 587.03 and 840.3 for C. cordata var 

zonata. 

10 



- --

- --

2a 2bI 

,1000 


800 


'f 600 

::, 
z 
>- 400 

l 
100 


200 

50 


0
o 
Species 

2d 
16
80 

14 

12 


I: 
70 


60 


11: r ...30 

4
20 

2
10 

00 

Species 

21' 

35 
 8 


30 


I 

7 


25 


1
20 


15 
 I: 
6 


10 
 2 

5 


l 
0 

T 

Species Spec;"; 

J --._. 

T 
1 

T 
1 

Species 

2c 

I 
Species 

2e 

0 

11 



25 

20 

1
15 

10 

:l 

~ 

2g 

T 
1 

T 
~ 

I 
Species 

Figure 2: The morphological characteristics of C. x purpurea and C. cordata var, zonata, 

(2a= Total number of plants/ m2; 2b= Total number of leaves/ m2; 2c= Total plant dry 

weight (gI m2); 2d= Dry weight of leaves (gI m2); 2e= Dry weight of petioles (gI m2); 2f= 

Dry wei ght of roots (gI m2); 2g=Dry weight of rhizomes (gI m2), Vertical bars are values 

of standard error. 

• = c. x purpurea 

D = C. cordata var, zonata 
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Figure 3: The vegetative characteristics of C. x purpurea from Sg Stungkor and C. 

cordata var. zonata from Sg Tapah.( 3a= Leaf weight ratio (g! g); 3b= Petiole weight 

ratio (g! g); 3c= Root weight ratio (g/ g); 3d= Rhizome weight ratio (g/ g); 3e= Total 

number of leaves (cm2/ m2); 3f= Leaf area ratio (cm2
/ g); 3g= Specific leaf area (cm2

/ 

m\ Vertical bars are value of standard error. 

= c. x pwpurea 

D = C. cordata var zonata. 
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4.2 Morphological description of Cryptocoryne x purpurea collected from Sungai 

Stungkor. 

Rhizomes elongate, stout, internode length 0.58 - 14.95 mm, 0.8 - 1.2 cm diameter, light 

purple to brownish due to mud stain. Cataphylls I - 4, attached to the basal of the 

rhizomes, 1.1 - 1.2 em, lanceolate, base whitish, light purple at upper portion, smooth, 

and apex acute-acuminate. Leaves with upper surface green, smooth to bullate, lower 

surface dark green to dull purple with arised midrib vein on both surfaces, secondary 

veins 4 pairs, blade lanceolate to cordate, 2.9 - 9.5 x 2.3 - 6.0 cm, base cordate, apex 

acuminate to acute, margin enti re and sometimes sinuate; petiole 3.0 - 14.3 em, 1.64 

2.16 mm diameter in middle, middle portion rounded, green, lower part usually purplish 

white. Spathe 10.4 - 17.9 cm long, light purple, 4.42 - 5.88 mm diameter, smooths; kettle 

0.9 - 1.3 em diameter, 1.5 - 1. 7 em long, constricted, inner surface 1/3 of the upper 

portion, purple, a 2/3 lower portion, whitish; tube 5.5 - 8 cm long, broader in the upper 

part, 7.5 mm diameter, outer and imler surface faintly purplish, slightly twisted with faint 

purplish longitudinal lines. Limb slightly recurved, 3.2 - 3.4 cm long, 1.1 - 1.4 em across 

(near the collar), I anceo late, apex caudate, dark reddish purple, upper surface rough 

somewhat wrinkled red, margin entire, lower surface pale purple; collar distinct, dark 

purple. Female flower 6 - 7, stigma lanceolate to elliptic, purple, 1.52 - 1.96 mm 

diameter; pistil 3.6 - 4.32 mm long, 2.4 - 2.63 mm diameter, white. Male flower 30 - 50, 

smooth, light yellow. 
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Habitat 

Cryptocorvne x purpurea as yet known only from Sungai Stungkor, Lundu. It III 

small patches on muddy ground with a litter of Jeuve, twigs. The small river was 

approximately m width and dried up at CelriB'in of the river short dry periods, 

The natural habitat of x purpurea is shaded and having a slow running of water. [n 

deep water, the x purpurea will grow bigger. It is because it is very plasticity plants, 

The surrounding environments can influence in the term of the length of the rhizomes and 

petioles and the of the leaves, In less shaded area, of the leaves will become 

smaller and the diameter of the petioles will decreased. The riverbank is established 

with sec:onr!a'rv riverine It is dominated with Pandr1111'S sp and rattans. The 

occurrence of the oil palm plantation at certain parts of the river can threaten or disturb 

the habitat and growth the C x purpurea, 

Morphological description of Cryplocorync cordata var ::;Olloto collected from Sungai 

Tapah. 

Rhizomes internode length 0.1 .~ 1.0 em, 3,84 4,54 mm diameter. green

whiltish or slightly brownish, Catapyll 2 ~ 3, 1.8· 2 em, lanceolate. apex mucronate, 

transparent, upper purplish wbite, base whitish. Leaves ~ 6,4 em x 2.1 ~ 4.0 em, 

lanceolate, slightly to heavy bullate, apex mucronate to acute, base cordate, glossy dark 

adaxial surface and dull green-purple at the abaxial, mp,rqi,n sinuate and having raised 

16 



midrib veins at abax ial, secondary veins 4 pairs; petiole 4.4 - 8.5 em long, 3.05 - 4.5 mm 

diameter near base, 1.77 - 2 mm middle, 1.53 - 2.5 mm upper, rounded at middle, 

whitish near base, purple-green at middle and dark green at upper part. Spathe 14.0 

19 .5 em long, 3.39 - 4. I mm diameter, purplish at both inner and outer surface, tube 

lining present; tube 8.0 - 10 em long, tube base 4.1 7 - 5 mm diameter, upper tube 4.94 

5.5 mm diameter, twisted; kettle constricted, 1.4 - 1.7 em long, 0.6 - 1.0 em diameter, 

purple zone at the upper part. Limb 4 - 5 em long, 1.5 - 1.6 em width (widest part), 

lanceolate, apex cirrhose, slightly rought, yellow and brown at the margin of the limb, 

margin entire. Female nower 6, stigma lanceolate, 1. 36 - 1.4 mm long, 0.52 - 0.6 

diameter; pistil 3.26 - 3.5 mm long, 2.37 - 2.4 mm width, cream; oldfactOlY body small , 

rounded, yellow. Male nower 35 - 40, yellow, 0.4 mm width, 0.7 mm length. Fruit not 

available. 

Habitat 

Cryp tocOlyne cordata var. zona/a known as wide spread variety from Borneo (Jacobsen, 

2004). The species were also dominated along Sungai Tapah, Lundu . C. cordata var. 

zonata grow well in the muddy ground (sandy clay soil) and tea-coloured water in 4 - 5 

m width. The river has slow-running water and also dominated by the pandanus sp. The 

habitat of the C. cordata var. zonata is shaded under the several big trees. The habitat of 

the C. cordata var. zonata also surround by the new oil palm plantation. This recent 

activity appears to disturb the natural habitat of the C. cordata var. zona/a. 
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Figure 4: morphological description of C. x p urp urea and C. cordata var. zona/a. 

c. x purpurea C. cordata var. zOl1ata 
a) Rhizome 
- Internode length 
- Colour 

0.58 - 14.95 mm 
light purple 

0. 74- 2.l4mm 
brownish white 

b) Cataphyll 
- Present/absent Present (l - 4) Present (2  3) 
c) Leaves 
- Length 
- Width 
- Shape of bl ade 
- State surface 

(bullate/smooth) 
- Apex 
- Base 
- Adaxial-colour 
- Abaxial-colour 
- Margin 
- Num. ofsecond 

veInS 

2.9 - 9.5 em 
2.3 - 6.0 em 

lanceolate to cordate 

smooth to light bullate 
acuminate to acute 

cordate 
light green to dark green 

dark green to purple-green 
entire to sinuate 

6 

3.6 - 6A cm 
2. 1 - 4.0 

lanceolate 

slightly to heavy bullate 
mucronate to acute 

cordate 
glossy dark green (streak) 

dull green-purple 
sinuate 

8 
d) Inflorescence 
- Spathe length 
- Tube state 
- Tube lining 
- Colour of the limb 
- Surface slate 

(smooth/rough) 
- Limb margin 
- Kettle state 
- Kettle colour 

Inner 
- Upper 
- Lower 

Outer 
- Valve colour 

lOA  17.9 em 
twisted 
present 

reddish brown-purple 

smooth 

entire 
constricted 

solid dark purple 
li ght purple 

purple 
white 

14.0  19.5 em 
twisted 
present 
yellow 

smooth 

entire 
constricted 

solid dark purple 
light purle 

li ght purple 
yellow 

e) Female flower 
- Number 
- Shape of stigma 
- Colour of stigma 

6-7 
lanceolate to elliptical 

purple 

6 
lanceolate 

creamy 
f) Male flower 
- Number 
- Colour 

30  50 
light yellow 

35 - 40 
yellow 
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c. x purpurea shows in its habitat and morphological characteristics certain similarity 

with C. cordata var. zonata. These two spec ies thrive well on mudflate of riverine along 

the fringes of riversides and ditches in the secondary forest. Both of the species share 

some things in common in the morphological characteristics. All of the characters that 

occur in the ex purpurea mostly occur in the C. cordata var. zonata but quite different 

between both of the flower. Both of the flower shapes are similar but different in the 

colour production. C. x purpurea produces reddish brown-purpl e at the limb but C. 

cordata var. zonata produce yellow and brown towards the margin of the limb. There are 

also differences on the surface of the leaves of the both species. The C. cordata var 

zonata produce streak at the adaxial surface of the leaves but C. x purpurea does not 

produce any marks. The colour of the stigma also different. C. ' pwpurea havin g purple 

stigma and C. cordata var. zonota having creamy stigma. The spec ies share many 

similarities in the morphological charactelistics. Both of the C. ·'purpurea and C. cordata 

var. zonata produce so lid dark purple at the upper part of the inner kettle. The kettle also 

constricted and both of the tube hav ing faint purplish longitudinal lines and the tube are 

twisted. 
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