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R l ·k •Ion i'> a hi h ulu fruit hat iJ c (...mnm<1

Du to high fcrtili1. ·r CO'>l altcmati c fertilize or 

he c pl re. ·1 hcreforc. the c bjccti es of t i'> '> d w-c 

u ing ea ater in fcrtigation s stem and to determi e

gr wth and fruit quality of Rock Melon. This reYcarch as cJesj, 

water as a source of minerals and applied to the melon g,ro 

growth medium : coco peat (CP), coco peat biochar (CPBJ, coco peat - , 

(CPHA) and CPBHA. The plants were arranged in a Split Plo arrangem: .. 

under protective structure. From the results, it showed that, there as no si.�" ...................... __._ 

different between the various medium used but significant differen in 

root biomass and the sugar content of the fruits due to the different concentrations o·­

the sea water used. The different concentration decreased the fruits size. IIllJDer.a!

uptake and the root biomass, but increased the sugar content as the :onC€�rall 

increased. Smaller fruits were obtained from plant treated with 3000 ppm 600 

compared to the control which is 0 ppm (1200 g). Thus this study rewale 

water has the potential to be used in fertigation system and should be balan e v.i 

good organic growth medium. 
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AHSTJtAK 

J • M I{ n nw, up.,J..m, l j 11i" tnn 1t11im huah hcrm 1 rrn dit nam 

m ·n un, J..un si. ll'm fc.·11i • U!'li. Disch 1hkun ko. pcmh' j'ulfl tin r. u 

. uml • nutri ·n alt"matif p rlu diterokai. Oleh itu. obj ·kti. tama ajian int

dij I nkan udalah untuk menentukan potensi air laut dalam membe atkan nutrieTI di 

alam 'i. tem fertigasi dan menentukan kesan pelbagai media terhadap uali i uah 

R k Mel n. Kajian ini telah dijalankan dengan menggunakan kepekatan air lau 

an berb za yang diaplikasikan terhadap media tanaman yang berbeza: ha u 

kelapa ( P), habuk kelapa + arang (CPB), habuk kelapa + asid humik CPH 

habuk kelapa arang + asid humik (CPBHA). Semua tanaman di usun men .... • 

Plot' dan ditetakkan di bawah struktur lindungan hujan. Kepurusan 

kajian menunjukkan penggunaan media yang berbeza tidak menunjukkan perbezaan 

ang ketara tetapi perbezaan terhadap saiz buah, biojisim akar, dan kan un(::"an _u1 

dalam buah dapat ditihat hasit daripada penggunaan kepekatan air l ut y g 

erlainan. Peningkatan kepekatan air taut yang digunakan meny babkan pemrrunan 

aiz buah, pengambitan mineral dan biojisim buah tetapi ·an 

kandungan gula dalam buah. Saiz buah yang tebih k cit diperol h daripad tanaman 

1an 1 m nerima rawatan 3000 ppm (600 g) berbanding tanaman kaw lan O ppm 

( 12 '). u�tcru ajian ini tetah membuktikan baha\: a air taut berpotensi digunakan 

alam '>i t ·m r--ni 1a�1 <l n p rlu di cimbangkan dengan peng:,unaan medium 

tanaman or 1ani ), , , b, ik.. 
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< II I IJ-'ft, I 

J 'JROJ)f'<lfO 

1.1 n lqlround of R ur h 

in h, 

n 1� ri in I· f Ill th· f 1mil , nf ('11 

ioll) in 1 ,dit mm an re �il n. It i. al 

h, 

difli nt , ari t) whi �h i all d mu kmclon. R k M I n rui 

n ru

n:um d in ummer and are popular due to its weet pulp and pie 'nt r ma. Jn 

1 lay i� the cantaloupe t pe especially the culti ar Glamour" ith the ikin 

Iden ello colour i the most popular. The are fast gro\l ing popular fruit am n 

and has ery good in demand. According to Cantliffe et al. 2000. high alu 

crop uch as Rock Melon could open new markets for greenhouse farmer in 

Malaysia and give consumers the choice of new and high quality commoditie . 

However most of the farmers are still using conventional method to plant the Rock 

Melon such as the uses of soil as planting media. When they used soil as plantin 

media. it will cause many problems related to fungus and soil disease which are 

affecting the quality of the plant and fruit. Therefore many farmers and researche 

nowadays are started to find ways and the best technique as solution regarding t 

Rock Melon cultivation. Soilless culture in greenhouse may be an altemati\'e to 

traditional field production for high-value vegetable crops (CantlifTe et al. _oo I 

sing oilless system such as fertigation technique can be an alternative to redu e 

any disease related to Rock Melon. Yields of chillies, rock melons and tomatoe 

culti ated in soilless ystem increased 3 - 5 times compared to those using 

conventional method (D'Amico el al. 2003). Alternative sub trates that are cheaper 

and locally availabJ such a coconut fibre and burnt padd husks should be used as 
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alt mati m dia. I urnt padd husk is also a oorsc material that can give a ration 

oil f r plantation. Ac ordin 1 to Kurmukar et al. (2009), h applicati n of 

har mad up of burnt padd husk ash impr vcd ·oil properties by decrea ing ii 

bulk d nsit and increasing soil pH, organic carbon and available nutrient. The 

abilit , f rice husk and rice husk ash to remove heavy metals from the sy tern has 

also been investigated by Mahvi (2008). Based on the benefits that can be obtained 

b the usage of biochar, this study is conducted to determine the effects of soille s 

substrate such as biochar from burnt paddy husk and cocopeat on growth and yield 

of Rock Melon. 

Enriched sea water contains salt which can be act as mineral fertilizer for the 

fertigation of the Rock Melon. Irrigation with saline water shows some effects on the 

growth, production and the quality of crop plant throughout the world (Pasternak et

al.1978). The question of the quality of agricultural products irrigated with saline 

water is important for the future of Malaysia agriculture development and farmer's 

income. Rock Melon has been described by various authors as moderately salt 

tolerance. Salinity has to be managed to ensure that quality and yield that ·will be 

produce by the Rock Melon is well maintained. To achieve this, detailed knowledge 

of the crops respond toward salinity is required. Based on this issue, the present 

experiment was design to use enriched sea water with different salinity level for the 

irrigation of the Rock Melon and to examine its effects on yield and fruit quality. ©COPYRIG
HT U

PM



1.2 bj 

l. ctenni the

under ferti i n tern. 

T detennine th 

padd husk and coco peat on gr rth, 

1.3 ignificance of Study 

The significance of this study is to know effect o enri h sea -, on

quality under fertigation system. Sea water contain amoum o 

as fertilizer for the plant and as the source of minerals and a ·ems. This r��,n 

also conducted to determine effects of soiBess substrate sue as bloc 

paddy husk and coco peat on growth and yield of Roe Me on. 

3 
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ClfAl•TER 2 

LITl•,HATIIIU: IH: IEW 

. I I Ion Salinit)' Tolrranc,· 

m ·Ion snlinit tolcnm c has been Jone by several re carcher ( hani 

, l udel� - I: 1kndlinger and Pasternak 1992a, 1992b; Mangat et al. 1988; 

�I iri d 1/. I 81 ). Melons are considered to be moderately tolerance toward water 

salinity and luble s lid content increased as water salinity rose. Howe er the yield 

and fruit �jz were both decrease by the saline water (Shannon and Francois 1978 . 

Fiel experiment ha e shown that melons are the crops that have potential to be 

irrigated with saline water (Pasternak et al. 1978). Under greenhouse conditions. 

salinity reduced the weight more compared to the number of fruits (Meiri et al. 1981 • 

uka a r al. 1983). Mavrogianopoulus et al. (1999) found that irrigation with saline 

water caused the total yield of two Cucumis melo cultivar to decrease the mean of 

fruit weight but not the fruit number. At moderate salinity level, fruit size was the 

first indicator of reduced yield, while at higher salinity the number of fruit is also 

decreased (Mavrogianopoulus et al. 1999). Different levels of salt tolerance have 

been reported among muskmelon varieties (Mendlinger and Pansternak 199_b� 

Mangal et al. 1988; Shannon et al. 1978). In salty medium, Seed germination is 

al a s used as an index of resistance towards salinity stress in several crops. A close 

relationship has been established to link the influence of salinity on seedling growth 

and to ard the ield of muskmelon during hydroponic culture (Nukaya et al. 1983). 
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2.2 Bi b1r rt ntin

Bi 

, I) 1. f m r al. 

ani 

I. 

nd und r diffrrmt • ndili n r •. ultin • diffi r n , ri 

·rent r perti � (Gucrr ·r ,, al. 00 ; u ·n er al. 2004 ). 'itio el 

h r made fo m burnt rice hu k fi r the impr vement of rice gr h 

and i Id in th peat • ii of umatra. Karkamar et al. (2009) also tudied the effect 

n husk h on the growth and yield of rice in the acid lateric soil of India. They 

h we.d that the application of the biochar from burnt rice husk impro ed soil 

propenje b increasing soil pH, organic carbon, available nutrients and help to 

decrease oil bulk density. Biochars can be used as soil amendments to improve the 

qualit of agricultural soils (Lehmann el al. 2003). Instead of burning them for 

energy. biochar can potentially applied to soil as a conditioner and leads to net 

remo al of carbon from the atmosphere (Lehmann et al. 2003). Using as soil 

additive along with organic and inorganic fertilizer, biochar has shown some effect 

in increasing nutrient availability, significantly improved soil tilth and increased 

plant productivity (Glaser el al. 2002). Beneficial effects of biochar in tenn of 

improvement of soil quality and increasing crop yield also has been reported by 

Jswaran el al. (1980). Biochar application could increase some physical soil 

properties such as water holding capacity, improved soil aggregation and decreased 

soil trength ( han et al. 2007). Application of biochar also had impr ed cation 

exchange capacity of soil (Liang et al. 2006; Yamato et al. 2006). The increase in 

er p yield with bi char application al o ha been reported elsewhere around the 

"'' rid for different type r crops such a soybean (Tagoe I al. 2008). wpea 
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amut t d. 00 . Moi . Ro ri 1u •1. 
1
/ al. 009) and urlm1 I ri • • (/\ ui N 11/. 

). 

L\ Coco Pcac as Soillc .. Planting MccJiu 

nut oir dust r ommcrciull known us coco peat is on· of th· . oil I· . m lh 

wid ly a ailable in the tropics. It is an agriculture by-product obtained t,y th· 

extra ti n of fiber from the coconut husk (Abad el al. 2002). ·oco pea ha b en 

nsidered as a renewable peat substitute to be used in horticulture (Yau and Murphy 

000� Pickering 1997). Good properties of coco peat are includes high total pore 

space, low bulk density, low shrinkage and slow biodegradation (Prasad 1997). • c 

peat is well known as a good growing media component with acceptable pl I, 

electrical conductivity and other chemical attributes (Abad et al. 2002). Known as a 

good growing medium, coco peat can be used to produce variety of crop species with 

acceptable quality in the tropics (Yahya et al. 2009). There are many experiment 

that shows coco peat used alone or as a component of soil medium is suitable for 

many potted plants. The aeration of the coco peat could be improved by addition f 

coarser materials into the media (Sambo et al. 2008). Coarser materials that could be 

used to improve the air-water relationship of coco peat is such as burnt ric hu k, 

kenaf core fibre and perlite (Sambo et al. 2008; Tsakaldimi 2006). 
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2.4, ea Water a a Sour of Mintr I 

and Jlubcr (2 had. h i.n ha . ·a ,atcr can � 

it ntain element u h as 

that c ntribute to a atc-r alinity 1 able 2.J . The,, had o 

amount of element in nonnal sea ater is chloridei folio ·ed ' sodi 11 � If.ate, 

magne ium calcium, potassium and other micronutrient�. 

Table 2.1 Proportions of minerals that are a ailable and contribute to sea ·at.er 
salinity 

Chemical Ion Concentration in 
Proportion of Total 

Contributing Average Seawater 
Salinity 

to Seawater Salinity (Part per thousand) 

Chloride 19.345 55.03 

Sodium 10.752 30.59 

Sulfate 2.701 7.68 

Magnesium 1.295 3.68 

Calcium 0.416 1.18 

Potassium 0.390 1.11 

Bicaronate 0.145 0.41 

Bromide 0.066 0.19 

Borate 0.027 0.08 

Strontium 0.013 0.04 

Flouride 0.001 0.003 

Other Less than 0.001 Les than 0.001 

7 
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2.5 Nutrient uir m nt b ucurbitu 

a umulat in v etati n and :ruit 14 

n. p mp

nitr en 

and 160 to 180 l pot mm K1 per acr • amc 2 

an be used as general guid for appl ing amount o upp emen � 

fertilizers. Warncke (2007) also stated that it is important to maintain a 'I H 

between 6.0 to 6.5 especiall for Rock Melon ariety. Watermelon can 

acid oil conditions whereas pumpkin and squash are intermediately tolerant 

acidic conditions. Allowing the pH to decrease below 6.0 will affect the 

the yield of the crops. When the pH decrease to 5.5 and below, rock melon gro tf1 

will be reduced and some sign of manganese (Mn) toxicity such as 'black 

occur (Warncke 2007). Maintaining soil pH in the range of 6.0 to 6.8 also he ro 

improve the availability of magnesium (Mg) and calcium (Ca) which is important 

the development of young fruit. Developing melon have high demand for potassium 

(K) since it has the highest K concentration among fruits. Previous research bas

shown that potassium (K) deficiency during fruit development and maturation can be 

solved by supplemental foliar K application to netted cantaloupe (Lester et al. 005). 

2.6 Role of Humic Acid in Increasing Nutrients Uptake 

Humic substances are being known throughout the world for their importan e 

agriculture (Tan 2003). Humic acid preparations were reported to increase the uptake 

of mineral elements (Mackowiak et al. 200 l ). Enhancement of plant gro1,nh using 

humic acid had been reported due to the increased uptake of nutrients u b 

Ca. P, K, Mg, re, Zn, and Cu, in tomato and binding toxic elements such as !;- , in 

maw.: plant!:) (Mackowiak el al. 2001). tudies ha e repeatedly bown that humi 

8 
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I • n J t " t ''

In • lilt f n\lltl 'fll I 

Jt 1pf 

. I t II\ thr u h 1hr t11n 11 ll ( II ( r llll 

111 o ll th 1111n •r 11 

. I 1hili1:11i rn I 1n. oh hi' ·or nmd 

ill ti I I 1 

di ,I in,. < m I m 

• t m11ri 0 I). 

2. Effl•ct • of Salinity on Melon Fruit

ndcr alinc irrigati n. the tot I icld the 'u urbit . pc ie i 

Jinit in re ·d h ng et al. 2009 . Mavr gian p ulu. el al.

that line irrigation can au cd a reduction in the yield 

C 

tw

ulti ar . decreased mean fruit weight but not the fruit number. imilar r 

d for different melon cultivars including Galia and marillo 

b Botia et al. (2005). They also found that the fruit firmn w 

Amarillo Oro but for Galia it reduced significantly after alin 

and Francoi ( 1978) also have been reported that yield and fruit w ight t1?
C

·�� 

in r asing salinity. EI-Doweny et al. (1990) reported that iel . num�r 

plant and mean of fruit weight were affected by ·alinit an 

CJ 

ruit per 
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].2 Srcdlln,t Rnd Ml'tlium Pn•purHtlon 

\l mt 1( 0 , ' ds f )l'k m 'Im from I 111 ur iri •t had b n lccted t be 

d \ ·re dipp •d in id, th oluti n of Thir m fungfoide to 

re, nt info ti n during g m1ination pr , . The e d • then wer • planted in idc the 

g�nuinati n tra fill d v ith o o peat a th planting media. The eed in the tray 

, ere l ft t germinate for two weeks inside the netted house at temperature of 25°C 

and 95% hwnidity. After two weeks 250 of germinated seeds were selected to be 

transferred into the polybags. Medium size poly bags (16 cm x 16 cm) filled with 

coco peat as the planting media were used in this experiment. The plant were placed 

inside the rain protection house (RPH) equipped with the tank and pipelines for the 

irrigation. Total of 140 poly bags were labeled based on treatment and replications. 

3.3 Treatment and Medium Preparation 

Four types of media were prepared to be used in this experiment. They are consist of 

100% coco peat; coco peat + biochar; coco peat + hurnic acid; and coco peat + 

biochar + hurnic acid. Each media was treated with seven different level 

concentration of sea water which is 0, 1000, 1500, 2000, 2500 and 3000 ppm and 

there were five replications for each set of treatments. The composition of the media 

and concentration of sea water used was shown in Table 3. I. 

11 
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Table 3.1 Type of media and treatments used during the experiment 

Media Treatments of Sea Water (ppm) 

100% Coco peat 
0 1000 1500 2000 2500 3000 

(CP)(Ml) 

Coco peat+ 
biochar (3: 1) 0 1000 1500 2000 2500 3000 
(CPB) (M2) 

100% Coco peat 
+ humic acid 0 1000 1500 2000 2500 3000 
(CPH) (M3)

Coco peat+ 
biochar (3: 1) + 

humic acid 0 1000 1500 2000 2500 3000 
(CPBH) (M4) 

3.4 Parameters Taken 

3.4.1 Fruit Weight and Brix Level 

The fruits were harvested at the optimum ripening stage. The weight of each fruit 

was determined to evaluate the mean fruit weight. Fruits were selected from each 

treatment in the harvest period to measure fruit shape index, fresh weight, and total 

soluble solid. The equatorial and longitudinal diameters of the fruit were measured 

and their ratio was defined. Sugar level of the fruits were measured with a digital 

refractometer and express as 0Brix. 

3.4.2 Total Mineral Content of the Fruit and Media 

A fruit was selected randomly from each treatment plot and weighed before and after 

drying in an oven at 65 °C, until they reached constant weight, to determine the fruit 

water content. The dried fruit material was milled to a find powder and retained for 

ion analysis. The random sample from the media were also taken once a week to 

12 
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d t rmin th 

m 

J.5 

,n'1u11 t 

nt I D IRn ind D1t1 Anal 

ti 

n u d f◄ r thi. • ·run ·nt I th pllt pf, 

f m dia and the ub fa tori th con ntr ti n I 

D ta , re anal ,zed with tati tical Anal 

, arian A OVA was perfonned to detennin the 

,. 

ignificant treatment effects (P:S0.05) were found the treatment m r. e 

separated by the Duncan's New Multiple Range Test D MRT). ·1 he lay u o 

experiment in split plot design is shown in Figure 3.2. 

©COPYRIG
HT U

PM



CHAPTER .l 

MATERIALS AND METHOD 

3.1 Location of the Experiment 

The research was carried out at fertigation site of Universiti Putra Malaysia Bintulu 

Sarawak Campus. The coordinates for the place is latitude 3° 12'28. 13' • and 

longitude I 13°4'41.93"E. The figure 3.1 shows the photo of exact location for the 

experiment site taken from the satellite. 

Figure 3.1 The marked sign shows the location offertigation site located at 
Universiti Putra Malaysia Bintulu Sarawak Campus 
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(ff\trni_. 

HI.fl I. 

4.1 R c IJiom 

l f ti 'main I 1ctP I i 111r • .J. I t th ,r. t p 1r m ·r :rf ·r 

n. h :,. i, Ji ,H' th.11. the rn • Jium. ha c n , •ffi

0 

MJ M2 M3 M4 

Planting media 

Figure 4.1 Effect of planting media on root biomass. Same alphabets on bar 
indicate there is no significance difference between means at P:S0.05 
Duncan s ew Multiple Range Test (DNMRT) 
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The r l I th concentrot1 

sea "aL r in r . Th \\ 

lh medium n th mel n indi t th t.

fJi t n the r ma

on entration J. . and are tati ti all difTerent fr m

concentration I having the highe t w ight n the r 1 1 m 

(Figure 4.2 

2 

1.8 -

1.6 ... 

1.4 ., 

c 
Cl 0.8

0.6 -l 

0.4 

0.2 

0 

0 1000 1500 2000 2500 

Concentration of sea water (ppm) 
3000 

Figure 4.2 Effect of concentration on root biomass. Different alphabets n bars 

indicate significance difference between means at P _0.0 � Duncan· -

New Multiple Range Test (DNMRT) 

16 
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Th rl·:ults in Fi ur. indi ll '. th lt. th I \ int l irn •fl ,f m • lllffi 

the on c ntr Ilion tl the r()( l I io11111 f h •fl d i h 

m dium. \,\Pr' st ti, ti ·oll different from th· r • I ( on ntr Ill ,n 

ith 111 dium I und . I he •ffi· 1 cf ·on •ntrition I. . nd

medium I. ·�,and 4 tire 11ot stut1·s1,·cull f'l'i - c 11 lerent fr m each oth ·r f· i ur

■ CP

2.5 
■ CPB ■ CPHA ■ CPBHA 

2 I 

0 1000 1500 2000 2500 3000 

Concentration of sea water (ppm) 

Figure 4.3 Effect of concentration and planting media on root biomass. Different 

alphabets on bars indicate significance difference between means at 

P�0.05 Duncan's New Multiple Range Test (DNMRT) 

17 

n 

h 

©COPYRIG
HT U

PM



4.2 Brh L , I in Fr h Fruit 

Bri • I wl >f th m Ion ruit th.a '"as me d in efr�:toroo,���ed 

there i no ignifi ant differ nt for the u ro le • I in . 1edi 

(Figure 4.4 ). 

7 

6 "' 

5 -

x4 J
·.:

2 

Ml M2 M3 

Planting media 

I. . 3

M4 

Fig ure 4.4 Effect of planting media on brix level in fresh fruit. Same alphabets on 
bar indicate there is no significance difference between means at 
P:S0.05 Duncan's New Multiple Range Test (DNMRT) 
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l h' v "i1"'"· 1.:011 • ·11trnti1111 of <:H 11 'r 11 •d '1 1 uh-fa •tor ,1h th· medium < n the

mclo,, indknt thut. ·0,1 • ·111rntion I. . nnd hn . rh. am cf c •t .n h hri I el

of mdo11 fruit but . tu1·,.,1,·,.1,ll l'ff t f d r. f- r the ... c. 1 crcn rorn ·on ·cntr 1,on . . ' n o. 

<'111C"fltrntion 4 111 I . , 1h • '111 urn • ·fleet on the hn le el h , re tati ic lly 

dillcrcnt from concentration 6 which. hows th• hi 1hcs1 effect on the hri I vel o the

melon (Figur 4.5). 

8 

7 j 

6 

-� 5

a 

3 

2 d 
d cd be 

b 

1 

0 

0 1000 1500 2000 2500 3000 

Concentration of sea water (ppm) 

Figure 4.5 Effect of concentration on brix level in fresh fruit. Different alphabets 

on bars indicate significance difference between means at P:S0.05 

Duncan's New Multiple Range Test (DNMRT) 
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rh • r . ult. in l·i ur • ,(l indk t • thot. th r • n intern rion ·f c ·t > m • ium • nd 

the cnnc ntroti n 11 the bri I ·v ,1, ·1 h • fl ·t of ·on· ·ntr 11 ,n 6 ith th m d, m,

wac 'tatisti all di ff ·rent from th· r •st of con· ·ntr tion c pt one nw tion 5 rh 

effect of con ntration I. 2, 1mJ J on medium I. 2. 1. and arc not ta i ically 

different from each other (Figure 4.6). 

8 1 

6 

'i: 

�4 

3 

2 

1 

0 

0 

■ MEDIUM 1 ■ MEDIUM 2

1000 1500 

MEDIUM 3 ■ MEDIUM 4

2000 2500 

Concentration of sea water (ppm) 

3000 

Figure 4.6 Effect of concentration and planting media on brix level in fresh fruit. 

Different alphabets on bars indicate significance difference between 

means at P:S0.05 Duncan's New Multiple Range Test (DNMRT) 
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-'.J Fru f \\ r ((hf

f h • uh t f t • 
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Ml 

Ill It n, 11 It

M2 

"' t hr 

f( ., ( " ,, 

M3 

Planting media 

' , r 

M4 

Figure 4. 7 Effect of planting media on fruit weight. am lpha r- n 
bar indicate there is no significance difference betwe n m ans r 
PS0.05 Duncan s New Multiple Range Te t (01 MR ) 
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·n,' variou. 'OIi ·cntrntion or ('U (JI •r I h ,
. • 11. • 11 n . u • o ·for ith th • m • lium on th • 

melon indicnt • that th ·r· i. • i ,nif1 ·uni. uiff ·r •nf for rh • •i hr of r o ·k M Ion m th·

conccntrntion I. . .. 4, _ und 6 (h nm: 4.8).

1400 

J 
120 r-I-0 

1000 

..r: 800 
. ;:.D 

600 a 

400 

200 

0 

0 

I 

r-I-

rI-

�I 

I 

C 
C 

e 
. 

1000 1500 2000 2500 3000 

Concentration of sea water (ppm) 

Figure 4.8 Effect of concentration on fruit weight. Different alphabets 

on bars indicate significance difference between means at P�0.05 

Duncan's New Multiple Range Test (DNMRT) 
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The results in Figure 4.9 indicates that, there wa� interaction effect of medium and 

the concentration on the brix level. The effect of concentration 6 with the mediums 

were statistically different from the rest of concentration except concentration 5. The 

effect or concentration 1. 2. and 3 on medium I. 2. 3. and 4 are not statistically 

different from each other (Figure 4.9 ). 

1400 

1200 

1000 

OJ) 

-<= 800 -
01) 

600 a a 

�1 
200 • 

0 

0 

■CP ■CPB CPHA 

1000 1500 2000 

Concentration (ppm) 

11 CPBHA 

2500 3000 

Figure 4.9 Effect of concentration and planting media on fruit weight. 

DilTerent alphabets on bars indi.cate signilicance difference between 

means at P�0.05 Duncan·s New Multiple Range Test (DNMRT) 
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-'.4 ;\tlincral Uptake in Fruit 

-'··"- I Kand Ca Level in Rock J\lelon Fruit 

From lhe rcsuh obiaincd. ii showed 1hat thcre was significant different in K and C'a 

level for cnch medium in dilli.:rcnt concentration of sea water. For the cuco peat 

{CP). 0 ppm of sc;1 water showed the highcsl value or K (48000 mg/kg) followed by 

1000 ppm (-16918 mg/kg). 1500 ppm (-12-178 mg/kg). 2000 ppm (38973 mg/kg) and 

2500 ppm (34986 mg/kg). nie lowest level of K in the fniil for coco peal was in 

1000 ppm (28053 mg,'kgJ. Ca lcvel also decreased as the concentration of sea water 

increased. For the coco peat mcdia. O ppm or sea \\atcr showed the higl1cst value nr

Ca 162-1 I mg kg) followed b� I 000 ppm (6089 mg/kg). 1500 ppm (5411 mg/kg). 

2000 ppm (-1984 mg/kg). 2500 ppm (-1412 mg/kg) and 1hr kiwest was 3000 ppm 

139'>1 mg/kg). Othcrs media which is CPB. C'Pllt\. and CPIJIIA also showed the 

same trend which was decreasing in level of K and Ca a.� th.: con.:l·ntmtion of th.: sea 

,,ater used increased. The aceumulmion of potassium and calcium {mg kg) in Rod, 

.\lel<lll fruits uncler different salinity lc,·cl ,,us shown on lablc -I.I. 
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Table 4.1 Accumulation or potassium anc.l cal ·ium (m, k ') in Rock elon fruits 

under different salinity level 

Minerals K <.:a 

Concentration 
CP CPB CPHA CPB PHA PBHA 

(ppm) CPBHA CP 

0 4800f 48126f 47g95f 48 I 21 r 6421f 648i 65 l<f 649 r

1000 469l e 4721 e 46552e 46846e 608e 623e 6097e 6103e

1500 424i 4633d 4234i 4317i 54] d 55 ) d 543i 553 I d 

2000 3897c 4224c 39654c 40116c 489c 503c 4976c 5126c

2500 3498b 3976b 354i 38654b 44] b 45i 4423b 4435b

3000 28053 36983 293413 3349?3 3991 3 400?3 39963 40213

*means with different alphabets within same column are significantly different at
P:S0.05 (Duncan's New Multiple Range Test (DNMRT).

CP = 100% Coco peat 
CPB = Coco peat + Biochar (3: 1) 

CPHA = 100% Coco peat + Humic Acid 
CPBHA = Coco peat + Biochar (3: 1) + Humic Acid 
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4.4.2 M,t and a tt,,cl In l�nck 1tlon f, ult

Hc:i fo, rhut, the re ult. ol. . ho i n,fi • ml d,fh nf in 

o It. d f. r 'O h m ·dium In di ffc ·111 011 •ntrnl ion < f ·n

I ). 0 ppm of �en wnt r hm ·d th hi h • 1 ulu • of 177 rn

I 000 ppm ( 15 mg/kg). I 00 ppm ( 089 111 , k , 000 ppm 24 7 m

00 ppm ( 08 rng/kg). The lowest le cl of Mg in the fruit fi r coco pc· t , ,n

3000 ppm ( 1672 mg/kg). Na level increa ed a the concentration of ca ater 

increased. For the coco peat media, O ppm of sea water showed the lowest alue of 

Na (2371 mg/kg) were increasing followed by IOOO ppm (2809 mg/kg), 1500 ppm 

(3204 mg/kg), 2000 ppm (3 70 I mg/kg), 2500 ppm ( 4068 mg/kg) and the highest was 

3000 ppm ( 4457 mg/kg). Others media which is CPB, CPHA, and CPBHA also 

showed the same trend which was decreasing in level of Mg and increasing level of 

Na as the concentration of the sea water used increased. Data of accumulation of 

magnesium and sodium (mg/kg) in Rock Melon fruit under different salinity level 

was shown on Table 4.2. 
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umul 1ti n \ m 

und di • nt , ulinit 

rnd d ttm rn 

fl 

r PU PIJA PHIIA ·p C'J'U C'PII 

I 00 

-000

3000 

41 ' 4 I f 4489
1 

61 

1672° 1573° 194) 3 

41 ,, 2 71' 3491 '7' 2 

489 

2 I 

698 

]9473 445?3 4412° 4513° 4486 

*means with different alphabets within same column are significantly different at

P.'.S().05 (Duncan's New Multiple Range Test (DNMRT).

CP = 100% Coco peat 
CPB = Coco peat + Biochar (3: 1) 
CPHA = 100% Coco peat + Humic Acid 
CPBHA = Coco peat + Biochar (3: 1) + Humic Acid 
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5.1 Fruit Weight 

CHAPTER 5 

DISCUSSION 

The decline in fruit fresh weight is consistent with results reported by various 

authors in similar experiments. For the result in this experiment, the decline in fruit 

fresh weight is not significantly different compared to previous report but it still 

showed that the weight of the fresh fruits were affected by salinity. The 
different is 

not significant due to the level of sea water concentration used 
in this experiment is 

low which is the highest value is 3000 ppm. Mavrogianopoulos 
et al. (1999) showed 

that saline water treatment caused a reduction in the total 
yield of two Cucumis melo 

cultivars decreased mean fruit weight but not the fruit number. Shannon and 

Francois (1978) also have been reported that yield and fruit weight decreased by 

increasing salinity. El-Doweny et al. (1990) reported that yield, number of fruit 
per 

plant and mean of fruit weight were affected by salinity and 
decreased. Seilsepour et 

al. (2008) also showed that salinity had negative effects on number of fruits in plant 

and average weight of fruit. Their results showed that mean of fruit 
weight is the best 

criteria for salt tolerance in muskmelon. 
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ill t 19 al indi t that I a I imp , c th t4 te f 

na\' ur thcr r ani 

mpartmen ar an im nant trate , fi r the plant t pc ith m 

ed dr ught r alt tre rran ,1 al. 19 : Zhu 2 

h ,vcd that alinity tre enhanced car h drate accumulati n 

early d \'Cl pm nt tage and it i re p n ible fi r the incr asc in 

n fruit. llaJ1 r al. ( 1993 al found that alinit incr a cd the 

in 11 
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quality. 
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�.4 1incrnl. l l r,tnk hy Hm·k 1rlon fruit

:, lini � trc . d1'.turl. I ( • I • '"'h t 1 11rtnk • 1111d uc ·urn11la1ion o cs,<:nt,a nutricn <; ( i annc,n 

nd Gri c I 9 ·a . K
I 

ncJ M ontuin in l<o k M "ion fr it re se ith 

incrcru;cd olinit ' I ·I· (0 tn 000 ppm . E •so (2002) ·ho ·d that the main re ·pon e

f the plant to alt strc i a change in 'a2
' homcota i and attribu cd ha the

t leran e of plant i their ability to avoid Na+ toxicity and to maintained 'a2 and

K- concentrations. According to Loneva (1988), increase in a contents, decrease

K
+ + + m contents and K /Na ratios in the plant can be related to the effect of 

competition between Na+ and K
+ 

ions on the absorptive sites of the plant roots. 

Jindal et al. ( 1976) found that Na reduced the uptake of Mg and caused deficiency in 

fruits and leaves of salinized plants. Mg salts were found to reduce root growth more 

than Na salts (Marcar and Termaat 1990) and the effect was associated with lo 

concentration of calcium in the root. At a high concentration, Na+ replaced Ca2+ 

from the plasma membrane and caused change in plasma membrane permeability . 

Na
+ 

and er ions can enter the cells and have direct toxic effect on the cell 

membranes. These primary effects causes some secondary effect like reduced cell 

expansion and assimilate production (Hasegawa et al. 2000). As a result, in extreme 

cases, the plants could die causes by the salt stress. This study confirms previous 

reports which suggested that salt stress reduced the root biomass of Cucumis me/a

(Kaya et al. 2007). 
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