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Development of growing substrates block for cut Dendrobium orchid

production
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ABSTRACT: Development of new mixed growing substrates block for commercial cut-flower Den-
drobium and the study of the substrates effect on Dendrobium cv. ‘Ear Sakul’ orchid’s growth was
conducted to solve problem of shortage and rapid decomposition of traditional material as coconut
husk. Agricultural wastes and by-products were mixed with cement base to produce the grow-
ing substrate in different ratios. The experimental design was randomized complete block design
(RCBD) with 8 treatments and 10 blocks. Size and weight of growing substrates block are 23 x 33
x 8.6 cm, and 3.8 — 5.3 kg per piece, respectively. Comparative strength of the growing substrates
block is 3,710 — 6,764 kg while the coconut husk is 1,786 kg, resulting in higher strengthening of

Received September 11, 2019

Accepted March 9, 2020

! mrﬁmﬁmmu ATUSINTAT ﬁ’]LL‘W\iLLZQu NMWEWHWﬁELﬂHWﬁ‘ﬂW@ﬁ]i{aWE’]Lﬂﬁ]ﬁ’]LLW\‘ILL’&u @.ﬁummmu @.umﬂgu
73140

Department of Horticulture, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen
Campus, Nakhon Pathom 73140

" Corresponding author: agrpps@ku.ac.th



967 LALLM 48 ALA 5 : 966-979 (2563)./doi:10.14456/ka}.2020.88.

the growing substrates than the coconut husk. In addition, all mixed substrate block has higher
water absorption ability than commercial cement block (29.1 — 54.1% and 8.4%) water absorption
ability. After two years of cultivation, Ear Sakul cut flower which grown in the substrate T2 (cement
25% sand 15% and 60% rice husk chacoal) or T3. (cement 25% and 75% rice husk charcoal) or T4
(cement 25% sand 15% and 60% rice husk ash) were not different in plant growth in term of plant
height (47.1 — 50.2 cm), number of pseudobulb (6.5 - 7.4 bulbs), number of front bulb’s leaves
(6.1 — 6.8 leaves), and front bulb’s leaf area (239.6 — 303.9 cm?) when compared with control sub-
strate inflorescence and flower quality was also indifferent among the treatments i.e. the number
of inflorescences (7.5 — 8.4 inflorescence/clump), inflorescence length (43.9 — 45.7 cm) and vase
life (19.6 — 20.6 days). It was concluded all mixed growing substrate block (T2, T3, and T4) have
potential to use as new growing substrate for cut flower Dendrobium production in replacing of the
coconut husk. They possess high strength, and simply transplanting method and long last proper-

ties in compared to the coconut husk.

Keywords: coconut husk, rice husk charcoal, earsakul, water absorption, vase life
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Figure 1 A) Block mold for orchid growing substrate production in this study B) An orchid growing

substrate made from agricultural waste materials
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Table 1 Properties of growing substrate used in this study including compressive strength, weight

of planting material, water absorption and electrical conductivity (EC)

Treatments” Compressive Weight of planting ~ Water absorption EC 1:5 (dS/m)
strength (kg) material (kg) (%)

T1 1,786° 0.9° 171.5° 1.6"
T2 : MB1 5,892° 5.0° 34.7% 0.6%
T3:MB2 4,264° 3.8° 54.1¢ 0.9
T4 : MB3 3,710° 4.7° 36.6™ 0.7%
T5: MB4 6,764 4.4° 40.3° 1.2
T6 : MB5 5,834° 5.3 29.1° 1.7'
T7 : MB6 6,320° 4.9% 31.8"” 1.6"
T8 14,548° 6.2° 8.4° 0.3°
F_Test - - o -

CV (%) 19.9 0.9 8.5 3.07

** indicates significant difference (P < 0.01)

"T1= Coconut-husk block, MB1= Cement 25% sand 15% rice husk charcoal 60%, MB2 = Cement 25%
rice husk charcoal 75%, MB3 = Cement 25% sand 15% rice husk ash 60%, MB4 = Cement 25% sand
15% wood charcoal 60%, MB5 = Cement 35% sand 15% sawdust 50%, MB6 = Cement 35% sand 15%

sawdust 50%, T8 = Cement block

?Mean values in the same columns followed by different superscripts are statistically different when com-

pared using Duncan’s New Multiple Range Test
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Table 2 Effect of planting material on plant height, number of pseudobulbs, diameter of pseudobulb and

number of leaves of new pseudobulb for Dendrobium Sonia ‘Earsakul’ after planting 2 year

Treatments” Plant height (cm) Number of Diameter of Number of leaves of
pseudobulbs pseudobulb (cm) new pseudobulb

T1 48.3 6.5" 1.80° 6.8°
T2 : MB1 471 7.1% 1.70° 6.1
T3: MB2 50.2 6.9 1.73%® 6.5°
T4 : MB3 48.3 7.4° 1.72% 6.3°
T5 : MB4 46.9 7.4° 1.56° 6.4°
T6 : MB5 475 6.7 1.59% 6.8
T7 : MB6 47.8 6.8 1.68™ 6.4°
T8 45.6 6.6 1.56° 5.5°
F-Test ns > > *

CV (%) 6.2 8.7 7.1 12.6

*

ns indicates not significant (P > 0.05),
cant difference (P < 0.01)

indicates significant difference (P < 0.05) ,

** indicates signifi-

"T1= Coconut-husk block, MB1= Cement 25% sand 15% rice husk charcoal 60%, MB2 = Cement 25%
rice husk charcoal 75%, MB3 = Cement 25% sand 15% rice husk ash 60%, MB4 = Cement 25% sand 15%
wood charcoal 60%, MB5 = Cement 35% sand 15% sawdust 50%, MB6 = Cement 35% sand 15% sawdust 50%,

T8 = Cement block

?Mean values in the same columns followed by different superscripts are statistically different when com-

pared using Duncan’s New Multiple Range Test
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wmmwynmemmunmﬂ”LMu WANAINIY
atflaedminuiieslugog 38.5-41.7 n. (Ta-
ble 3)

Figure 2 Dendrobium Sonia ‘Earsakul’ grown on different growing substrates A) coconut-husk block

B) cement 25% sand 15% rice husk charcoal 60% C) cement 25% rice husk charcoal 75%

D) cement 25% sand 15% rice husk ash 60% E) cement 25% sand 15% wood charcoal 60%

F) cement 35% sand 15% sawdust 50% G) cement 35% sand 15% sawdust 25 % rice husk

charcoal 25% and H) cement block
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Table 3 Effect of different growing substrates on leaf area of new pseudobulb, fresh weight of
stems, dry weight of stems and number of inflorescences of Dendrobium Sonia ‘Earsakul’

after planting for 2 year

Treatments” Leaf area” (cm?) Fresh weight of Dry weight of ~ Number of inflo-
stems (g) stems (g) rescences?

T1 270.7 289.0° 41.3 2.1

T2 : MB1 239.6 248.7%° 40.0 2.5
T3 : MB2 247.3 2492 41.7 2.5
T4 : MB3 303.9 258.6%° 41.0 2.3
T5 : MB4 227.4 233.6° 39.4 2.2
T6 : MB5 243.8 215.4% 38.5 2.1

T7 : MB6 252.2 252.5™ 39.9 2.3
T8 199.8 209.4° 39.0 2.3
F-Test ns * ns ns

CV (%) 32.7 15.6 10.6 30.8

ns indicates not significant (P > 0.05), ** indicates significant difference (P < 0.01)
"T1= Coconut-husk block, MB1= Cement 25% sand 15% rice husk charcoal 60%, MB2 = Cement 25% rice husk

charcoal 75%, MB3 = Cement 25%

sand 15% rice husk ash 60%, MB4 = Cement 25%

sand 15% wood charcoal

60%, MB5 = Cement 35% sand 15% sawdust 50%, MB6 = Cement 35% sand 15% sawdust 50%, T8 = Cement

block

“leaf area and number of inflorescences only obtained from part of the current-pseudobulb

“Mean values in the same columns followed by different superscripts are statistically different when compared

using Duncan’s New Multiple Range Test

WFurusinarwsazanlulunaasliana
mwwuﬁ‘imuﬂ "aeana’ NNy 8 LAUNAQ
gheilgn
nspzilRnneresiulnsiau (N)
Tulundoeldanannanudfiiunn N azaumly
Talumnsineneaia (P>0.05) Tutiag 1.55-1.74% 14
TNVINUIA (Table 4) mmmmmmimmmmmﬂu
ANBN UATANLY (2558) Tinudnifianns N avanitly
m@mmaiummwuqmmq@iuLLmﬂmqmmnm
(P>0.05) itvuriud Tneil N 2gflutog 1.31 — 1.68% 284
dwrinuits Seegunnirnsnmsgureandosliiin
aan (N: 1.45 — 1.90%) (Hew and Yong, 2004) 1agl

576] N Anasianaiasoyidiulemneansi denfismnn
wavAIUAIgNNAYE  wazandusiannsaTeTenen
(Wang, 2000; Bichsel et al, 2008) @auFunnd
Weoawada (P) mvmﬂu"lmmﬂvluwmﬁmuﬂmm”l,u
T T2 Hfssnns P unniige (0.24% shwinudi) ) dalai
Luﬂﬂmwﬂumuﬂmﬂmﬂmhﬂivuvmuuwwmq
meﬂ@ﬂ'lumuumm@ﬂ (0.20% vy (Ta-
ble 4) R Bunn P fazanlundaslHian
mistlgnlunszuznunznin  fewdunay  (Bio-
act) wazldmwusiuden lusnsnaiulpasssu P fa
naseg lunusiANInsgIuAe 0.15 - 0.22%
(Hew and Yong, 2004) Taasnaaaneiaing
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W aanABNEY AUIUABNARAY (ENENE, 2546;
ANYTY, 2544) Lmmun@miuimummﬂ@awrﬂm
famqLwmwmwﬂ‘wmunmmimﬂ@n‘lummﬂm
AT (T2 -T7) mmqmamﬂ R1UIUABN
mm@”l,mmem\‘m'umuﬂmmimﬁ@n‘mm”uvmu
N5 (Table 5) u@ﬂq’mumwmﬁmuﬂmﬂm
Ugnlunszuzmusswiilinumaidien (K) sniign
AR 3.14% Ja9tnminuii Teuansieeiiedn Ay
nNaDA (P<0.05) ﬂ‘]JV]ﬂVli‘VlLﬁJuﬁl SAIAINADFL
ﬂ@fsﬂiuwﬂ@ﬂlu T2 uay T3 SeihBunns K 242 uas
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2.38% PR UAN LA FL (Table 4) viany
\asanmunzwiiuawisedhndionnamng
AniudutsznauuaenszuzniunnElAY
a0 lNIgATNTLAYENR T AR (A99TR,
2547) Aanliiinannien K innndnlwimanieu
Tl AU uazpnly (2557) ?ﬂﬂmudﬂumum@q
nMuAENEITinITaTaNsIRNINDY 61% dulile
WATTNHIEN 25% Tnedians K 1nfign 43.6, N
17.7 uaz P 4.8 nfumeang laaseal K A9Nan
g lunasiAInIgl (Ko 1.75 - 2.40%) (Hew
and Yong, 2004)

Table 4 The effect of different growing substrates on leaf-nutrient accumulation of Dendrobium

Sonia ‘Earsakul’ after planting for 8 months

Treatments” Nitrogen (N) Phosphorus (P) Potassium (K)
(% Dry weight) (% Dry weight) (% Dry weight)

T1 1.60 0.20* 3.14°
T2 : MB1 1.71 0.24° 2.42°
T3:MB2 1.66 0.18% 2.38°
T4 : MB3 1.74 0.20% 215>
T5: MB4 161 0.20%° 2.05"
T6 : MB5 1.55 0.17° 1.83°
T7 : MB6 1.65 0.18° 1.72°
T8 1.64 0.20%° 2.00
F-Test ns * *
CV (%) 8.7 5.6 14.0

ns indicates not significant (P > 0.05)

, * indicates significant difference (P < 0.05)

"T1= Coconut-husk block, MB1= Cement 25% sand 15% rice husk charcoal 60%, MB2 = Cement 25% rice husk
charcoal 75%, MB3 = Cement 25% sand 15% rice husk ash 60%, MB4 = Cement 25% sand 15% wood charcoal
60%, MB5 = Cement 35% sand 15% sawdust 50%, MB6 = Cement 35% sand 15% sawdust 50%, T8 = Cement

block

“Mean values in the same columns followed by different superscripts are statistically different when compared

using Duncan’s New Multiple Range Test
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Figure 3 Transplanting of orchid seedling to a ready-to-use growing substrate needs only one

worker (A) however, two workers need to proceed in the transplanting of orchid seed-

ling to coconut husk (B)
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Table 5 Effect of different growing substrates on number of inflorescences per clump, number of

flowers per inflorescence, length and width of flower of Dendrobium Sonia ‘Earsakul’ after

planting for 2 years

Treatments” Number of inflo- Number of Length of flowers  Width of flowers
rescences/ flowers/ inflores- (cm)
(cm)
cence (flowers)
clump

T1 7.5 9.1 7.2 7.7
T2 : MB1 8.2 8.5 7.2 7.6
T3 :MB2 8.4 8.8 7.3 7.7
T4 : MB3 8.2 8.8 7.2 7.7
T5: MB4 7.0 9.0 7.2 7.8
T6 : MB5 71 8.9 7.0 7.5
T7 : MB6 7.7 8.6 7.2 7.7
T8 7.7 8.2 7.5 7.8
F-Test ns ns ns ns
CV (%) 16.9 7.5 4.0 3.6

ns = indicates not significant (P > 0.05)
T1= Coconut-husk block, MB1= Cement 25% sand 15% rice husk charcoal 60%, MB2 = Cement 25% rice husk
charcoal 75%, MB3 = Cement 25% sand 15% rice husk ash 60%, MB4 = Cement 25% sand 15% wood charcoal
60%, MB5 = Cement 35% sand 15% sawdust 50%, MB6 = Cement 35% sand 15% sawdust 50%, T8 = Cement

block
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Table 6 Effect of different growing substrate on length of inflorescences, diameter of peduncle

and vase life of Dendrobium Sonia ‘Earsakul’ after planting for 2 years

Treatments” Length of inflorescences Diameter of peduncle Vase life
(cm)

(cm) (day)
T 45.2 0.44 19.6
T2 : MB1 43.9 0.42 20.4
T3 : MB2 457 0.44 20.6
T4 : MB3 457 0.43 20.6
T5: MB4 46.0 0.43 20.9
T6 : MB5 451 0.43 19.5
T7 : MB6 445 0.44 20.3
T8 44.2 0.43 21.0
F-Test ns ns ns
CV (%) 5.6 5.0 6.8

ns = indicates not significant (P > 0.05)

"T1= Coconut-husk block, MB1= Cement 25% sand 15% rice husk charcoal 60%, MB2 = Cement 25% rice husk
charcoal 75%, MB3 = Cement 25% sand 15% rice husk ash 60%, MB4 = Cement 25% sand 15% wood charcoal
60%, MB5 = Cement 35% sand 15% sawdust 50%, MB6 = Cement 35% sand 15% sawdust 50%, T8 = Cement

block
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