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Shelf-life Study of Chinese Sausage Mixed with Freshwater Shrimp Powder
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Abstract

The purpose of this research was to study the shelf life of Chinese sausage mixed dried freshwa-
ter shrimp powder compared with not mixed freshwater shrimp powder. Storage temperature and time at
4°C and 8 weeks. From this research found that total acidity of Chinese sausage with mixed dried fresh-
water shrimp powder was higher more than sausage without mixed dried freshwater shrimp powder with
significant difference (P<0.05). The a and moisture content of all samples were increased with storage
time but pH, L* a* b* color, firmness and toughness were decreased. Total aerobic plate count, yeast and
mold count of all samples were less than in the permission level of the count for Chinese sausage (Thai
Community Product Standards.103/2546). For sensory quality, it was found that both types of sausage had
a good sensory quality score. The overall acceptability of the attribute liking scores of sausages was more
than 6.80. The sausage with mixed dried freshwater shrimp can retard oxidation with the TBA value lower

than the sausage without mixed dried freshwater shrimp with significant difference (P<0.05).
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Human 8 4Uanif A1 p-value 289 Main effect ae interaction effect (Table 1) WL491A1 TBA value 15nN0d
NIATIAUNA ANA L* ANA a* A1 firmness AN toughness U3NNeW aerobic plate count 131104 anaerobic plate
count 3110 yeast and mold anstuenvlszandudasiu appearance AN color WA A flavor
AU ANRUS (interaction) #auA1 a A pH 13NNeU moisture content AR b* ANBULANNINNLU 3T
FUTAAU odor AN texture WAZANY overall acceptance 1ﬂLﬁmﬂﬁﬁuﬁu§ (no interaction)

Table 1 P-value of main and interaction effects of physicochemical, microbiological and sensory characteristics

of mixed and not mixed dried freshwater shrimp powder Chinese sausage on storage times.

Physicochemical, microbiological and p-value
sensory properties A*B A B
TBA value 0.000 0.000 0.000
Total acidity 0.001 0.000 0.000
L* color 0.000 0.000 0.000
a* color 0.000 0.000 0.000
Firmness 0.000 0.000 0.000
Toughness 0.000 0.000 0.000
Aerobic plate count 0.000 0.000 0.000
Anaerobic plate count 0.000 0.000 0.000
Yeast and Molds count 0.000 0.000 0.000
Appearance (sensory characteristics) 0.027 0.000 0.000
Color (Sensory properties) 0.000 0.000 0.000
Flavor (Sensory properties) 0.000 0.000 0.000
a, 0.561 0.567 0.000
pH 0.261 0.000 0.000
Moisture content 0.190 0.022 0.000
b* color 0.144 0.000 0.000
Odor (Sensory properties) 0.210 0.000 0.000
Texture (Sensory properties) 0.054 0.000 0.000
Overall acceptance (Sensory properties) 0.056 0.000 0.000

Significantly at P < 0.05. A was Chinese sausage type: B was storage temperature at 4°C.
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ﬁqﬁﬂﬁﬂ'ﬂ TBA value mmmwzLqm“lumiLﬁuéfﬂa:rﬁ@ﬂwﬁﬂm%ﬁmmmaﬁ (P<0.05) (Gray et al., 1996)
wmqmwmmwum TBA value esfiganazanniignie mmmm‘w 107 nuidnsiuanfalaatianuiaiy
Snuiiguuugi 4 esinusaidea Wuszazoan 0 Al uazAmaaead 9 Ae nuidsitlinandeleaindaud
uneiigumni 4 asenisaies Wussezinan 8 Aan nudiy laaflAwinu 0.03£0.01 uag 1.69+0.31
mg of malanaldehyde/ kg of sample AMNANAL (Table 2)

dusuLBanmnsanaa (Total acidity) wudnszez nanlunaiuinmiinaseyBunnnseomaly
jlrRnIALAARNTRINUEES e ﬂ?émmmmmwmm@\‘mummw”mm meuuﬂimumqmm”ﬂm@ﬂumi
s BnnedduiusiusiaresnuidsdaemuinuisdinmanfdenininuiesiiBunmnsaiome
QandmuﬁmﬁiﬂmauﬁqﬂlﬂﬂﬁﬁmLLﬁﬂmmmmnmﬁuﬁwi'ﬁu AINANINAUAINININTUINITUBIBIUNT
e (nquandiaszfasuazinguinis, 2544) LmeﬂﬁLﬁudﬁLﬁ@wmm Funyan wasielasandlsunn
aflulanmmwiniufenaz 0, 0 uaz 0.6 AwANAL asune i nuidaiiineuanfislesrndnusedi Banmens
Tlawmgendnuidagaeaauny Seanflulamemiduaiunsvesadurddnguuaniin (Banwart,1979;
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4n7AILAN (Table 2)
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Table 2 Interaction effects of chemical characteristics of mixed and not mixed dried freshwater shrimp

powder Chinese sausage on storage times.

Treatment Treatment Chemical properties
Combination TBA value Total acidity
(mg of malanaldehyde/ Kg of sample) (%)

1 A1xB1 0.22+0.13def 0.53+0.28h
2 A1xB2 0.23+0.06def 0.64+0.03g
3 A1xB3 0.43+0.11d 0.64+0.01g
4 A1xB4 0.73+0.01c 0.68+0.01g
5 A1xB5 0.81+0.08c 0.70+0.06g
6 A1xB6 0.84+0.07c 0.72+0.02g
7 A1xB7 0.90+0.15¢ 0.77£0.01cdef
8 A1xB8 1.12+0.30b 0.76+0.03cdef
9 A1xB9 1.69+0.31a 0.93+0.08a
10 A2xB1 0.03+0.01f 0.73+0.09ef
11 A2xB2 0.04+0.00f 0.75+0.05def
12 A2xB3 0.05+0.02f 0.80+0.03bcde
13 A2xB4 0.08+0.01f 0.81+0.06bcde
14 A2xB5 0.09+0.01f 0.82+0.01bcd
15 A2xB6 0.08+0.01f 0.84+0.03bc
16 A2xB7 0.14+0.04ef 0.84+0.02bc
17 A2xB8 0.14+0.02¢f 0.85+0.03abc
18 A2xB9 0.37+0.21de 0.86+0.01ab

Values are means + standard deviations of triplicate determinations, Values having different letters in a column differ

significantly at P<0.05.

AN ULARN AR FENRUS (No interaction)

@'mmmfmm@mwudﬁﬂuﬁmﬁmmuﬁ’m‘mﬁﬁmxﬁﬁmmuL‘flumfm-m'ﬂqLLmﬂ?‘mmmm%uLmﬂ
pefiueenlitdnAny (P<0.05) ugRsAILAN A9uAn a, wm’ﬂ,uLLrimm\‘mu@m\muﬂmmmmmam (P>0.05)
AugmIAILAN (Table 3) douszay La@ﬂuﬂ’]ﬂ,ﬂmﬂmﬂummmmmu 4 Tmudniieszeziaanluniaiu
ﬁ‘ﬂmﬂummmmmmﬂﬁm a LAz AL TR wAAL TN sa-AnsasRansefudng eaLnelld
fnLmﬂummwLﬂmﬂm%mmfammmummLLmemumuwmﬁmﬂummmummmﬁmmumnmimmﬁ
791 7 rmLmvl,ﬂuﬂumwmN@wﬂuﬂummuﬂ?mrmmmmu,@ Ana mmummyﬂ anlungiu a iy
AANNLTNNTA-ANINLdNAZ T ANAAAIANNTZES anﬂluﬂﬁ?LﬂuuuLﬂmLummﬂmﬁmmumm%uwmmﬂ
waARnLatAuLANTe luszrd1an1aiuineE @ @ﬂmqummumumum vmnadaluansan s inaes
LaRFNueTaLLATIGY TaauanfnLeTaLL AT BaAsHAANIALAARNLE B ELIIA WIS UN T ALAAFN
AL Wi A AL unIe-Asanas (Banwart, 1979: Kuo and Chu, 2003)
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Table 3 Main effects of chemical characteristics of mixed and not mixed dried freshwater shrimp powder

Chinese sausage on storage times.

Treatment a pH Moisture content (%)

Type of Chinese sausage

not mixed dried freshwater shrimp (A1) 0.89+0.02 6.01+£0.04b 28.57+0.14b
mixed dried freshwater shrimp (A2) 0.90+0.01 6.11+0.16a 28.79+0.04a

Storage time of sausage at 4°C for 8 weeks

week 0 (B1) 0.87+0.01d 6.25+0.14a 26.73+0.21e
week 1 (B2) 0.88+0.00cd 6.18+0.10ab  26.83+0.07e
week 2 (B3) 0.89+0.00bc 6.17+0.11ab  27.09+0.30e
week 3 (B4) 0.90+0.00b 6.10+0.10bc  27.11+0.30e
week 4 (B5) 0.89+0.00bc 6.08+0.06¢c 28.43+0.26d
week 5 (B6) 0.90+0.00b 6.07+£0.08cd  28.71+0.30d
week 6 (B7) 0.90+0.01b 6.05+0.14cd  30.07+0.39c
week 7 (B8) 0.91+0.00b 5.99+0.06d 30.71£0.37b
week 8 (B9) 0.93+0.02a 5.84+0.55¢e 32.42+0.11a

Values are means + standard deviations of triplicate determinations, Values having different letters in a column differ
significantly at P < 0.05.

a

AMMWNNATUNEMWILARLUJENNUS (Interaction)
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Q
o v

o L = = = s ' N Aa
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2 901 = £ qn-// = A F% o Y 1 = =3 o vl o 1 1
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grsrauAx M Wauudiletaandnuiiengnsasuny urazinianuwmdalAgandinuidiasgaspauny
(Garcia et al., 2002) A115UsazA MNITAUNLINAIR L* (ANNEA919) AR a* (AwAe) AN
(firmness) LL@vmmmmum (toughness) azilAnanaanNszeziaan luniaiy esunglidndeszavinanlu
MfLLNLT Y ey ﬂmmnmumnmammm@uj m”Lﬂ‘LunummmumwﬂummLLuuLu@ (firmness)
LATANANNIATER (foughness) ARAIAINTEELIaN TUATLAL
AMMWNATUNEMWR LA JANWUE (No interaction)
LA A A a s A ' N A Iy = o ,
WUTANA b* (RnAes) NUITegRInLANNAABININNdINWEnN RN suaNT et A nuieating

HANATYNINADS (P<0.05) (Table 5) @ﬁmﬂ”lmqmr:l@ﬂm@mmemmme”mum@@nmm@mevlﬂ
ﬁﬁnummmumﬂ‘wﬂmumm‘wmuqqr:Jfaﬂm@mmmma b* (Rwaea) mnmqumm@;mmmu R BIEAIE
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[~ 1 ol a A a [~3 a 7 lﬂl [3
WA LN RAUNUINANR b* (BUAR4) ariAranasninszenanlunaiy asune lidnilaszezinanluniaiy
X Ao qgva @ o, . a ) . = o gu. a PO = Y o
UUTRANINTN IHINALEAR (pigment) BnaaziiAnIg oxidation AN LHANA b* (AL1AR4) AAANTNARAARBNIL
NUIREURY Guo et al. (2003)

Table 4 Interaction effects of physical characteristics of mixed and not mixed dried freshwater shrimp

powder Chinese sausage on storage times.

Treatment Treatment Physical properties
Combination L* color a * color Firmness Toughness
(Kg) (Kg-sec)

1 A1xB1 48.94+0.17a 5.33+0.19¢ 52.74+0.49a 32.09+0.16b
2 A1xB2 48.64+0.48a 5.29+0.22cd 5.93+0.08c 28.75+0.59¢
3 A1xB3 47.47+0.49b 4.82+0.33de 5.12+0.55de 27.96+0.59d
4 A1xB4 47.57+0.30b 4.41+0.18ef 5.11+0.30de 26.52+0.23e
5 A1xB5 46.90+0.35¢c 4.36+0.15efg 4.58+0.33e 25.11+0.37f
6 A1xB6 46.62+0.39¢c 4.23+0.13fgh 3.690.278f 24.34+0.38f
7 A1xB7 44.64+0.23e 3.93+0.12fghi 3.51+0.59f 21.93+0.51h
8 A1xB8 44.22+0.16e 3.84+0.08ghi 2.75+0.07g 19.86+0.44]
9 A1xB9 41.69+0.36h 3.58+0.40i 2.48+0.17gh 14.85+0.36|
10 A2xB1 47.05+0.26bc 6.81+0.33a 26.25+0.36b 40.94+0.76a
(K A2xB2 46.82+0.24c 6.72+0.37a 5.55+0.30cd 27.19+0.36de
12 A2xB3 45.49+0.24d 6.23+0.10b 4.76+0.25e 23.01+0.59g
13 A2xB4 43.44£0.10f 6.06+0.46b 2.81+0.09g 20.75%0.39i
14 A2xB5 43.13+0.29fg 5.53+0.35¢c 2.73£0.10m 19.86+0.66]
15 A2xB6 42.78+0.44g 5.43+0.39¢c 2.55+0.30gh 19.73+0.59;
16 A2xB7 41.98+0.35h 4.41+0.45¢ff 2.41+0.16gh 16.82+0.23k
17 A2xB8 38.43+0.30i 4.32+0.17efg 2.39+0.19qgh 16.78+0.54k
18 A2xB9 38.08+0.13i 3.74x0.12hi 2.15+0.03h 14.89+0.31I

Values are means + standard deviations of triplicate determinations, Values having different letters in a column differ

significantly at P<0.05.
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Table 5 Main effects of physical characteristics of mixed and not mixed dried freshwater shrimp powder

Chinese sausage on storage times.

Treatment b* color

Type of Chinese sausage

not mixed dried freshwater shrimp (A1) 8.57+1.30a

mixed dried freshwater shrimp (A2) 8.11+1.43b

Storage time of sausage at 4°C for 8 weeks

week 0 (B1) 10.04+0.41a
week 1 (B2) 9.74+0.26ab
week 2 (B3) 9.47+0.21bc
week 3 (B4) 9.09+0.48cd
week 4 (B5) 8.74+0.36d
week 5 (B6) 7.85+0.31e
week 6 (B7) 7.21+0.50f
week 7 (B8) 6.70+0.489
week 8 (B9) 6.25+0.61h

Values are means + standard deviations of triplicate determinations, Values having different letters in a column differ

significantly at P < 0.05.

qmmwmqﬁmfg%uv@‘éﬁLﬁmﬂﬁﬁuﬁué (Interaction)

FINNNIAITFIU N NUTENUY (NKT.103/2546) ﬁ’mumdﬁmquqauﬁﬁ%\mmﬁ’mﬁﬂaﬂfh 1%10°
InTatlrasfaasing 1 ﬂﬁ?u (cfurg) ﬁzﬁﬁu@”mﬁmﬁ@mdﬁ 100 TﬂT@ﬁﬁiﬂﬁQ@ﬂN 1 N5 (cfulg) WudnWiEieagms
AYLIANUAZTWITNT mmmmw@ﬁm@mmeﬁmmmm@umwwm ‘F;IﬁmLL@“’?’]@HI‘L&N’]ﬁlﬁﬂ‘u&l@lﬁmm%ﬁmﬁu
(Table 6) mmmlmuumnummm 2 mmﬂ@famnﬂﬂumuﬁm mu@@umﬂ psychophile plate count uu
ﬂmﬂ{]mmmmmiuwu Vl,uvl,mmm\ﬂumm\‘i) Wm’vmmu%umﬂ aerobic plate count, anaerobic plate count
SafuavsasiFunnafinay muszavioana iy faﬁmﬂvl,mc:WiVHmemimuwmummaumﬂ

ﬂ@ﬂmmifmmiwmg‘luqummLLMLmemmmqummu Aealisravinannafufivua LB a
QAUYEEANTY (Chawla and Chander, 2004)

q
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Table 6 Interaction effects of microbial characteristics of mixed and not mixed dried freshwater shrimp

powder Chinese sausage on storage times.

Treatment Combi- Treatment Aerobic plate Anaerobic plate Yeast and Molds
nation count(cfu/g) count(cfu/g) count(cfu/g)
1 A1xB1 3.0x10 3.0x10 1.0x10
2 A1xB2 3.0x107 3.0x10 1.1x10
3 A1xB3 3.0x107 6.8x10 1.2x10
4 A1xB4 3.0x10° 1.2x10° 1.2x10
5 A1xB5 1.1x10° 3.0x107 1.4x10
6 A1xB6 2.1x10° 3.0x10° 1.5x10
7 A1xB7 2.1x10° 1.0x10° 2.3x10
8 A1xB8 3.0x10° 1.8x10° 2.7x10
9 A1xB9 3.0x10° 3.0x10° 6.6x10
10 A2xB1 2.3x10° 2.4x10 4.0x10
11 A2xB2 2.8x10° 3.0x10 1.3x10
12 A2xB3 3.0x107 3.0x10 1.3x10
13 A2xB4 3.0x10° 2.0x10° 1.4x10
14 A2xB5 3.0x107 3.0x107 1.5%x10
15 A2xB6 1.2x10° 3.0x107 1.9x10
16 A2xB7 2.1x10° 3.0x10° 3.4x10
17 A2xB8 3.0x10° 3.0x10° 7.9x10
18 A2xB9 3.0x10° 3.0x10° 2.2x10

Values are means * standard deviations of triplicate determinations, Values having different letters in a column differ

significantly at P < 0.05.

AN UlsamandaniA U JeuWuS (Interaction)

anmsAnennaraRqudEETinawar binaufleaidnuiuazsrznatiunaiuing Teiade
A1 Ae quidseilinaudalestnAnutis uazilade A2 Ao nuidsiinandalestndnuti uazszaslunsiu
snwniluflade B feil B1 A danvifl 0, B5 Ae &Lnti 4 uaz BY Ae danil 8 nuidneAuit 2 grsazgn
i 2 u. nealuiudamaesdiguingil 110°0 1an 5 3uni augna e ldimaaesdail
tunIsnEuA 1Y 30 AU cﬁmmu%mﬂuﬁﬂﬁnm wwangdamnatulatinaninadau Inennniaug
Usziiugmnmdnudninzilinng @ nau dnusiieduda sami uaznseeniusan Ineldununesends
WL Hedonic scale scoring fraviaa 9 s (1 Aellgauanniign 1 9 Aadevanniign) wudigudnENIg
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Audszamdndadudnenizlng @ 4108 AzAAaIRINTZEZINAINRALTAMNTY NUTRegRIATLANNT
svznanNiuiviniuasiAaziuaudn s s ulssamdndasuaneuzilsng & satsgangn
o A > 54y o P o A > 5 v T o = o ' =
nuEesanidesnanuis afune i nudsinanfeleainanuiaiuinaae uinasseuiaendinudes
gasacuAn T9eradlunsznudaaninisnanilesiianuialdwnstiiniady andaudedeudiausa
dounuidengasatuanariduasanauaz lddnauds awinliAraziuuauansuzn1esulscamdnda
fudnwoztlsnng 8 sannAnndngasrauAN (Table 7) usiaenglafinunuieainaniaclasinanuiaiuid
AAzLBLANANEUEN S ulsEa I ANTadudn sy 8 samifeg lunoeinadiesaniAinzuuu

1nndn 6 ulyl

Table 7 Interaction effects of sensory characteristics of mixed and not mixed dried freshwater shrimp

powder Chinese sausage on storage times.

Treatment Treatment Sensory properties
Combination Appearance Color Flavor
1 A1xB1 7.18+0.39b 7.03+0.43c 7.14+0.38b
2 A1xB5 7.43+0.49a 7.47+0.50a 7.44+0.49a
3 A1x B9 7.15+0.47¢c 7.25+0.46b 6.27+0.49%
4 A2x B1 6.61+£0.49% 6.33+0.47e 6.46+0.56d
5 A2x B5 7.00£0.45d 6.80+0.44d 6.71+0.45¢c
6 A2x B9 6.46+0.50f 6.12+0.41f 6.04+0.51f

Values are means * standard deviations of triplicate determinations, Values having different letters in a column differ
significantly at P < 0.05.

o o

ﬂmmwvmmuﬂsumwﬂuNaw'lum AU )ANANUS (No interaction)

wmmmaﬂwmmﬁmmﬂa‘“mwmmmﬁmnau dnenuzileduda uaznisueniumuazana
ATztzaMRALTRLTY nuisgarupuiilszaznamafufivintuaziirasiuunudneazng
Frudszamdndadunau anwuzileduda LL@:mmfam"mqmqqndmuﬁmﬁmmuf’jqﬂ@ﬂﬁﬁmLLﬁ\i
LLr;»iﬂ'ﬁﬂ:LLuu@mﬁﬂwmxmqé’mﬂs:mwé@ET@é’mmm@ﬁmqm@muﬁmﬁNmm’jm@ﬂﬁﬁmLLﬁqﬁmﬂu
mmﬁﬁﬁ (Table 8) ﬂ%uwiﬁd’]ﬂuﬁmﬁmmuﬁqtlfaﬂﬂjﬁmLLﬁqffuﬁwm'ﬂu%mvmuﬁ@ﬂﬂfiqﬂwﬁﬂ\mmmumu
Lum@nﬂ@LmuLmvn@ummeqﬂummmmmum A WA AzuuwAAn s iUl sz a AN A AL
nau @ﬂ‘lﬁvau@’&ﬁJN@ uazmsaNFUINANIUELgRTAILIAN LLmsm”L@ﬂmmummmaumﬂ@ﬂm@m
Lm\muﬂummVLLuuﬂm@nwmwmqmuﬂivmmumamumu anunusifadiuia uazmsteniusaedlunmt
fmidesannilinazuumnnndy 6 ull dusudnenziledudainaaeudaaineasesduuasiriecinife

FuaariuunliinpdnaiunalAanaan Nz zna lunahy
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Table 8 Main effects of sensory characteristics of mixed and not mixed dried freshwater shrimp powder

Chinese sausage on storage times.

Treatment Odor Texture Overall acceptance

Type of Chinese sausage

not mixed dried freshwater shrimp (A1) 6.71+0.53a 6.92+0.59a 7.42+0.57a

mixed dried freshwater shrimp (A2) 6.34+0.49b 6.67+0.86b 6.94+0.52b

Storage time of sausage at 4°C for 8 weeks

week 0 (B1) 6.54+0.52b 6.89+0.56b 7.25+0.52b
week 4 (B5) 6.71£0.53a 7.08+£0.48a 7.45£0.57a
week 8 (B9) 6.32+0.51c 6.41+0.95c 6.86+0.53c

Values are means + standard deviations of triplicate determinations, Values having different letters in a column differ

significantly at P < 0.05.

=9
dglnan1sAnm
= & o o A % Y A o A Ay A Y ¥ A
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AutlszamdnFasnuniseeNFUsINNLINUERNTIaaIH AN Az uLARSIA NIz InaN TN S A LTI T LWA
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of leaflet cuttings in both light conditions formed a new shoot. The new shoots varied in size; short shoots
with only 2 leaflets per shoot and longer shoots with 4 — 6 leaflets per shoot. Shaded cuttings had less
number of leaflets per new shoot. At 8 MAP, number of cuttings from both light conditions that formed
a new shoot increased similarly to 84.4%. Both light conditions did not affect new shoot length and
number of leaflets per shoot. Therefore, shading of ZZ plant leaflet cuttings during propagation in peat
moss under a lath-house condition with plastic roof for rain protection did not improve their rooting and
rhizome formation.

Keywords: adventitious root, light intensity, new shoot

AUN
AR (Zamioculcas zamiifolia) Wlilsissduatiavikiildiuanuiion Slufigasanddaady
wuiludunng gUsansuzaasluadieluveslsadndiu Hasulsaudssinnlslay (mizome) fianudau
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A5l lamsmluunasansTaseam$ueu (carbon skeleton) LL@&LLudqwﬁqmuﬁéﬁLﬂuﬁi@mﬂ,ﬁmmﬁ%ﬁmm
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Table 1 Effect of black plastic net shading on temperature and relative humidity in a lath-house.

Month Treatments Temperature (°C) RH
Minimum Maximum (%)

April Non-shading 34.0 43.0 <58
Shading 32.8 37.8 71

May Non-shading 35.0 44.0 63
Shading 30.9 38.9 71

msinasnuazlslanaasueuluninusnm

wannatingn 2 @eu wlundnusnavan (100%) Win3n way axelslauannan 1 sl Fany
Tauly wilufiingluanmuasia 2 22y Sauennin uazauelslyliwnnaneatumnsais (Table 2)
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Table 2 Effect of black plastic net shading on rooting, number of roots and root length per cutting, rhizome

formation and rhizome size of ZZ plant leaflet cuttings at 2 months after propagation.

Treatments Rooting Number Root length Rhizome Rhizome size (cm)
(%) of roots (cm) Formation (%) Width Length
Non-shading 100 10.0 3.9 100 1.6 2.1
Shading 100 8.0 3.7 100 1.6 2.1
[-test ns > ns ns ns ns

** Significantly different at p<0.01 by t-test
ns = non-significantly different (p>0.05)
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Figure 1 Effect of black plastic net shading on light intensity under a lath-house condition in the morning
(A), afternoon (B) and evening (C) during the 2 — month period of ZZ plant leaflet cutting

propagation.



NNIANTINHATNIZABNLNAN 433

mﬂﬁm’am’lmiuﬁ'amié”mﬂgnLLsiu’Luﬂnﬁ']ﬁLﬁmﬂmLﬁ"n

waansfnatlgn 4 hauusn wewlunAnusnaRE LA TnF A Ul NIIUAS LAZNINILAS
Ansanlyitanusnifies 20% doufinaeluionsdgn naAnsenlmilunimeaesiitininfiaea e
¥lusinalszimnedelfioantitens 40 — 50 §u (Blanchard and Lopez, 2007) drumienaiflumszanmainy
duuaerifaldsulugag 4 LABULINADUT 1949 fAnAnuduLELRRERAUNANITY 975 1 g mol.m®s’
IuERanmimEnaugmiunsnaandnusnafulilssdunsyanati uusin 13 fssduanuduuas
250 - 500 p mol.m’.s™ geunnN 21 - 32°C WAZAATUANTINE 50 - 95% (Chen et al., 2004) A A
uaaian vl Fednasdenalisziugumginislulsedeugaudanty enaflualdifinanimeion
LasRTAanMRn Fundnusnaiiduinlugninassuaifasinge uasialuieinaniozuiouds
(Chen and Henny, 2003) aMNN1TNAABINLIIN FnwnisestenmifiRatulpouiuuls Tieenduiifes
utins 2 lusietan uaraanniennay i 4 — 6 ludeasiagen vinli1ANLEatenlmiTewiaaeInITREl
WANFNNAUNNADR (Table 3) weiwlundnusnefitngaluaninlineauas seiidnuausnaauEwluLInngn
(Table 2) Wsnuulusessagaauinndusuluitndr lugnimmaauas (Table 3)

Table 3 Effect black plastic net shading during propagation on new shoot formation, shoot length and

number of leaflets per shoot of ZZ plant rooted cuttings at 4 and 8 months after planting (MAP).

Treatments Cutting with new shoot Shoot length Number of
(%) (cm) Leaflets/shoot
4 MAP
Non-shading 20.0 1.5 50
Shading 20.0 8.6 3.0
-test ns ns *
8 MAP
Non-shading 844 124 58
Shading 84.4 12.2 5.0
t-test ns ns ns

* Significantly different at p<0.05 by t-test
ns = non-significantly different (p>0.05)
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uaznInauas atenlmdisduiy 84.4% winfu Seuausenlmisedu 13 ven Sswauludenseten
WAZANENIEBA L WANANNAUN1NATH (Table 3) nazdauaesusuluing Guidenannuazuialy Amadinis
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Flunaseiiasainanimundeniildsyluszudninisiing, deandeeiusmanuaes Lopez et al. (2009)
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