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Effect of Plant Nutrition on Growth and Development of

Curcuma alismatifolia Gagnep.

Taaa sifu” uas laseen Fansas’””

Sopita Tapun” and Soraya Ruamrungsri””

Abstract: Effect of plant nutrition on growth and development of Curcuma alismatifolia Gagnep. were
conducted in two experiments. The first experiment was focused on an accumulation of nutrient contents at
different stages of growth i.e. before planting, shoot sprouting, flowering and dormancy stage. The results
showed that nitrogen (N), phosphorus (P), potassium (K), calcium (Ca) and magnesium (Mg) contents were
increased and reached the highest content at its dormancy stage. K content was most abundant and Mg
content was the least accumulation in C. alismatifolia throughout the growth period.

The second experiment was carried out to study the effects of nitrogen and potassium on growth
and development. Plants were supplied with 3 different levels of nitrogen (50, 100 and 200 mg/l) combined
with 3 levels of potassium (50, 100 and 200 mg/l). The results showed that plants supplied with N
concentration at 200 mg/l had more plant height, more number of shoots/cluster, more spike length, and
more new rhizomes than those obtained from the other levels. Plants subjected to potassium concentration
at 200 mg/l gave the highest number of new storage roots/plant. Plants supplied with the combination of N
200 mg/l and K 100 mg/l resulted in giving more number of new rhizomes than from other treatments. N
concentrations in new rhizomes increased with increasing N concentrations. More N concentration

decreased K concentrations in new rhizomes and new storage roots.

Keywords: Curcuma alismatifolia Gagnep., nitrogen, potassium, plant nutrition
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Figure 1 Change in nutrient contents in Curcuma alismatifolia Gagnep. at different

stages of growth.

[I = Planting, Il = Vegetative growth (8 weeks after planting: WAP),
Il = Flowering (14 WAP), IV = dormancy (34 WAP)]
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A = potassium X = calcium
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Table 1 Effect of nitrogen and potassium on plant height (cm).

Nitrogen Potassium (mg/l) y
Means
(mgl) 50 100 200
50 33.11 36.94 36.97 3567 b
100 38.00 38.13 37.72 37.95a
200 38.63 38.25 38.69 3852 a
Means ™ 36.58 37.77 37.79

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different

Table 2 Effect of nitrogen and potassium on number of shoots/cluster.

Nitrogen Potassium (mg/l) y
Means
(mg/l) 50 100 200
50 2.56 3.50 3.13 3.06 ¢
100 4.00 4.50 3.75 4.08 b
200 5.25 5.56 5.25 5.35a
Means ™ 3.94 452 4.04

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different
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Table 3 Effect of nitrogen and potassium on spike length (cm).

Nitrogen

Potassium (mg/l)

Means"
(mg/l) 50 100 200
50 14.61 14.96 15.13 14.90 b
100 15.44 15.31 15.06 15.27 b
200 15.87 15.88 15.86 15.87 a
Means ™ 15.31 15.38 15.35

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different

Table 4 Effect of nitrogen and potassium on new rhizomes.

Nitrogen Potassium (mg/I)“ N
Means
(mg/l) 50 100 200
50 3.50 cde 275e 3.00 de 3.08b
100 475Db 4.50 bc 275e 4.00 b
200 4.00 bcd 6.50 a 5.00 b 5.17 a
Means ™ 4.08 4,58 3.58

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different
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Table 5 Effect of nitrogen and potassium on number of new storage roots per rhizome.

Nitrogen Potassium (mg/l) e
(mgfl) 50 100 200 Means
50 4.38 4.83 4.94 472
100 4.01 5.23 7.06 5.43
200 5.29 4.41 5.94 5.21
Means" 459 b 4.82b 5.98 a

"Means with the same letter within row are not significant difference at P = 0.05 by least significant difference

ns = not significant different
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Table 6 Effect of nitrogen and potassium on nitrogen concentrations (%) in new storage roots.

Nitrogen Potassium (mg/l) "
Means
(mg/l) 50 100 200
50 0.38 0.57 0.55 0.50 b
100 0.42 0.31 0.40 0.38b
200 1.01 0.88 0.90 0.93 a
Means "™ 0.60 0.59 0.62

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different
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Table 7 Effect of nitrogen and potassium on potassium concentrations (%) in new rhizome.

Nitrogen Potassium (mg/l) y
Means
(mg/1) 50 100 200
50 2.02 3.10 2.83 2.65a
100 2.21 2.15 2.40 2.25 ab
200 1.90 1.71 1.65 1.75b
Means "™ 2.04 2.32 2.29

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different

Table 8 Effect of nitrogen and potassium on potassium concentrations (%) in new storage roots.

Nitrogen Potassium (mg/l) y
Means
(mg/1) 50 100 200
50 8.93 bc 9.71 ab 10.87 a 9.84 a
100 8.68 bcd 7.15 de 7.49 cde 777b
200 6.66 e 7.74 cde 8.55 bcd 7.66 b
Means ™ 8.10 8.20 8.97

"Means with the same letter within column are not significant difference at P = 0.05 by least significant difference

ns = not significant different

dglnanisnnang
memeaeedl 1 UnuandBunadlulnsiay
Waanesa Tnunadan uaadan wazuuniides
Lﬁm‘%um:@qqﬂimmxﬁﬂﬁq Tnefinisazansng
Tnunadauunniign uazazausnuunilifauion
flannaamszazna MR ALTE
memaaasi 2 lulpsaufiszsu 200 faansy
paans vinliLnuuiAINga
Aaenatemen uazdwaialual annnd dFuan

ANUIUNUBFABNE

102

Tulpsiauszauduad el dadiAynieaia
TnunadenniszAu 200 Haaniusedans inldlyusn
a o % [ o dl %V
fanuauguannludsaiauiniiga daunisly
Tulmsiauw 200 Hadniuseanssoniuwumaies 100
Hadnfusedns 1Wa uwauinluluinigaadned

dedrAgnwatd  Aondnduaessin ulnsauly

k%

Fusnlud sz s sWn AR NI UANN sz iR sa L

q

da( ' v k7 = o 1 v
893% wipudntures s luinlusuavsu
nlvsiana



NarR9s1A AT NEsaMsIas L AuTAra9Ll NN

LANAITANDY

NINITINTINERAS. 2545. Lﬂwmsﬁﬁmmmuﬁﬁﬁuﬂnm
. Tsaadguyuannsnin1sinemIum
Uszmalne a1iin, ngamms, 22 wi,

NINAUATNNINEAT. 2547, AnUNITOINTATEFRAL]
2544,
www.doae.go.th/plant/patumma.htm (15
FIANAN 2547)

Tm Buds. 2533. ansnazeslulnsiau neanlesa uaz
Tnunaden Anden sAulnTesdunay
AN panaesuiufidgniilulicanen.
ALNHUNUSINFNARTVNT DN R, WAMINENAE
e, e, 113 wiin,

ningun lwEanesyna. 2541, Tsaiadizeatlyuan
flyunaadnisdeaan.  Wa.W. nans 71(1):
38-40.

nAn wuzaR. 2585, dgianeialil. vudagiums
ARUUAZANT NBILTNNINTANEN NUANENAe
ey, el 350 e,

29gns laANANT. 2543, §IR@NMNITNE. ARG
NONBAERT ADUZANENANENT NU1INENAE
NHATANARS, NTANN. 213 Ui,

(szuveaula). wnasioya: hitp/

o= o

AueiduNTAWTee. 2540 nsldijauazaiinge
ﬁtumz@uﬁi@ﬂ’mﬁﬂ;Lﬁu‘lﬁmm:mm%aﬁa
. (zuueauladd).  unasieya: hips/
www.libserver.doa.go.th/Infosearch/Abstract
_Detail.asp. (15 @WNAN 2547)

anyey wozdoysynimil. 2538,

AATTINNEAIERT

439NN RINL.

ALEANYIANARNT
NUINENRENHAIANART, NFUNN. 213 Ui,

q391 v9snulnaland. 2539, NATRIATUNIWLATNNSL
bV VNG lalg FAR T M F GO R NG T
Uszgumaimnsiipen sz iuuienink
f2. &1nauAnEnIsuNNsASILIeTNg,
NN, 247 Ui,

FeinAuA N AUNNNSINERAS AR 1. 2540. NNSHAR
ﬂnmu’uﬁ@mm’m@ﬂ. W.4.9. N&nT 70(5);
450-456.

Phillips, M\W. and S.A. Barber. 1959. Estimation of
available soil potassium from plant analysis.
J. Agron. 51: 403-406.

Rajiv, K. and R.L. Misra. 2003. Response of gladiolus

to nitrogen, phosphorous and potassium

fertilization.  (Online).  Available:  http://
dbonline2.lib.cmu.ac.th/cabi/detail.nsp (15
October 2004).

103



NAUDI LULASIAULAZLARLTENABRNITLAULALAZNISAEAN
8102IUIT LUITURNA

Effect of Nitrogen and Calcium on Growth and Nutrient

Accumulation in Hippeastrum spp.

o a I'd 1/ ' o i/
ANTUNT ANUT UAz Taszen sausai

. 1/ .1/
Jakarin Somboon" and Soraya Ruamrungsri

Abstract: The effect of plant nutrition on growth of Hippeastrum spp. was carried out into two experiments.
The first experiment was focused on the effect of three levels (50, 75 and 100 mg/l) of nitrogen
concentrations on growth of Hippeastrum. The results showed that nitrogen concentration at 75 mg/l was
optimal for Hippeastrum growth. This concentration gave the highest plant height and bulb diameter of
57.55 and 4.45 cm, respectively. Nitrogen concentration in plant tissue increased while phosphorus
concentration decreased with the increasing levels of nitrogen. However, potassium concentrations were
not different among treatments.

The second experiment was focused on the effect of calcium concentrations on growth of
Hippeastrum. Treatments were 5 different levels of calcium 0, 50, 100, 150 and 200 mg/l. The results
showed that plants height was increased significantly when treated with calcium. However, leaf number and
bulb diameter were not significant different among treatments. Calcium treated plants had higher

concentration of nitrogen, potassium and calcium but lower phosphorus concentration in their tissue.

Keywords: Hippeastrum spp., nitrogen, calcium, bulb size, growth
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Table 1 Effect of nitrogen on growth of Hippeastrum spp.

Treatment Plant height“ Leaves/plant Diameter of bulb"”
(mg/l of N) (cm) (cm.)

50 52.15b 5.25 417 ab

75 57.55 a 5.50 445 a

100 55.80 ab 5.75 3.75b

" Means follow by same letter within column are not significant difference at P = 0.05 by least significant difference

Table 2 Effect of nitrogen concentrations in tissue of Hippeastrum spp.

Treatment Concentration Stage 1 Stage 2" Stage 3"

(mg/l of N)  of nutrient (%) Bulb Leaves Roots Bulb Leaves Roots Bulb  Roots
50 0.62 1.95 1.42 1.73b 211b 1.92¢ 3.04c 269b
75 Nitrogen 0.62 1.98 1.37 224a 251a 240b 4.07b 3.48ab
100 0.66 2.00 1.44 233a 253a 3.04a 485a 4.23a
50 1.56 3.78 1.40 195a 294a 239a 2.34 241
75 Phosphorus 1.73 3.29 1.49 141b 237b 245a 2.30 2.65
100 1.60 3.79 1.43 198a 251b 184b 2.40 2.33
50 1252 16.93 1149 7.37 14.45 11.09 3.53 4.57
75 Potassium 12.80 17.61 11.63 6.70 14.73 10.81 3.55 4.21
100 1266 16.78 11.35 7.49 14.98 11.14 3.44 3.84
50 2.32 2.67 2.28 2.79 361a 298b 277a 3.21
75 Calcium 2.38 2.66 2.25 3.01 295b 339a 242b 344
100 2.28 2.58 2.25 2.76 298b 3.04b 295a 3.27

" Means follow by same letter within column are not significant difference at P = 0.05 by least significant difference
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Table 3 Effect of calcium on growth of Hippeastrum spp.

Treatment Plant height“ Leaves/plant Diameter of bulb
(mg/l of Ca) (cm) (cm)
0 47.70 b 6.00 4.08
50 57.30 a 6.50 4.19
100 57.22 a 6.50 4.09
150 59.66 a 6.50 3.93
200 54.19 ab 6.00 3.63

" Means follow by same letter within column are not significant difference at p=0.05 by least significant difference

Table 4 Effect of calcium concentrations in tissue of Hippeastrum spp.

Treatment Concentration Stage 1 Stage 2" Stage 3"
(mg/l of ca)  of nutrient (%) Bulb Leaves Roots Bulb Leaves Roots Bulb Roots
0 047 240 1.46 1.21b 1.97 d 217 ¢ 361d 330c
50 043 248 1.44 210 a 221¢c 2.46 bc 6.01a 4.88a
100 Nitrogen 044 242 1.39 231 a 247 Db 2.58 ab 537b 4.80a
150 048 2.54 1.44 1.96 a 261a 2.94 a 5.03bc 4.87a
200 0.48 2.41 1.35 224 a 243 b 2.38 bc 470c 4.06b
0 1.08 3.31 0.94 229 a 6.20 a 421a 285a 375a
50 1.05 3.19 0.95 165b 297 ¢ 2.77b 228b 335ab
100 Phosphorus  1.02  3.33 0.99 158 bc 346D 440 a 223b 3.15b
150 0.85 3.33 1.02 1.36 ¢ 280c 1.93 be 1.95¢ 1.76¢c
200 079 3.35 1.04 161b 2.00d 1.15¢ 1.69¢c 142c
0 6.12 16.38 10.59 6.40 15.18 ¢ 7.93d 3.16 3.25d
50 6.08 16.19 10.37 6.34 16.58 ab 10.53 ¢ 3.21 3.34d
100 Potassium 6.06 16.32 10.35 6.44 15.52bc  12.89b 3.05 537 a
150 5.83 16.35 10.15 6.48 17.30 a 9.99 c 3.15 461b
200 581 16.24 10.34 6.39 16.96a 1547 a 3.23 39%c
0 238 2.51 2.47 230d 234 d 234 Db 259 c 267c
50 246 252 2.52 297 b 3.13b 3.86 a 3.03b 338b
100 Calcium 246 255 2.57 277bc 289c 412 a 296b 358b
150 253 259 2.57 267c 283c 294 b 3.14b 341D
200 258 263 2.57 341a 3.50a 4.70 a 363a 487a

" Means follow by same letter within column are not significant difference at p=0.05 by least significant difference
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Postharvest Physico-chemical Quality of Strawberry

Fruit cv. No. 72

TaWTs 1 @aidaawiu” uas ade ynennass’

Chaipichit Chuamuangphan” and Danai Boonyakiat”

Abstract: The fruit development, morphological characteristic and physico-chemical properties of strawberry
fruit cv. No.72 at 25, 50 and 75 percent color break were studied. The average ages of fruit at 25, 50 and 75
percent color break were 27.13, 28.07 and 29.03 days after full bloom, respectively. Fruit size, weight and
volume did not increase when color changed from 25 to 50 and to 75 percent color break but the fruit skin,
flesh and seed color became more red. Most of fruit had conic shape. The seed position was sunk into the
fruit skin. Fruit harvested at 25, 50 and 75 percent color break was stored at 0, 5 and 10°C for 4 days. The
results showed no effect of harvesting stage on weight loss and total sugar content. However, strawberry
fruit that developed more color had lower fruit firmness and respiration rate. Fruit at 75 percent color break
had higher total soluble solids, reducing sugar, vitamin C and anthocyanin contents than fruit at 50 and 25
percent color break. Fruit at 25 percent color break had highest titratable acidity. The peel and flesh color
both developed to full red color when harvested at 50 and 75 percent color, but not if harvested at 25
percent color break. Respiration rate was higher at 10°C than at 0 and 5°C, as was weight loss and
anthocyanin contents, although firmness was lower. Strawberry fruit stored at 5 and 10°C had higher vitamin
C content than those stored at 0°C. Storage temperature had no effect on total soluble solids, reducing
sugar, total sugar and titratable acidity. Fruit stored at higher temperature developed peel and flesh color
better, but had shorter storage life than the fruit stored at 0 and 5°C. The activity of pectinase increased with

color development, but was negatively correlated with firmness.

Keywords: Strawberry, storage, physico-chemical quality, enzyme
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Table 1 Weight loss, firmness, TSS, pH, TA and anthocyanin content of strawberry fruit cv. No.72 harvested

at 25, 50 and 75 percent color break and stored at 0, 5 and 10 °C for 4 days.

Treatment Weight loss Firmness TSS pH TA Anthocyanin
(%) (kg) (%) (%) (mg/100g)
Factor 1 Harvesting stage
25 % Color break 0.72+0.20 0.9440.04°  8.42+0.36° 3.5740.04°  1.28+0.07° 21.2621.42°
50 % Color break ~ 0.72:t0.23  0.88£0.04°  8.89£0.20°  3.67£0.04°  1.14:0.06"  24.11%0.61°
75 % Color break 0.57+0.35 0.840.08°  9.42+0.19°  3.65:0.05°  1.14:0.10°  34.18%1.21°
Factor 2 Storage temperature
0°c 0.52+0.16° 0.92+0.05° 8.83+0.46 3.650.06 1.14£0.09 21.05+1.42°
5°c 0.65+0.24% 0.90+0.05° 8.89+0.57 3.63+0.03 1.22+0.06 25.11+1.62°
10 °c 0.85+0.29° 0.84+0.08" 9.01+0.47 3.62+0.07 1.20£0.14 33.40+1.45°
Factor 1 ns * * * * *
Factor 2 * * ns ns ns *
Factor 1x2 ns ns ns ns ns ns

Different letters in the same column denote significant differences at P = 0.05, * = significant, ns = non-significant

Table 2 Reducing sugar, total sugar, vitamin C content and respiration rate of strawberry fruit cv. No.72

harvested at 25, 50 and 75 percent color break and stored at 0, 5 and 10 °C for 4 days.

Treatment Reducing sugar Total sugar Vitamin C Respiration rate Storage life
(%) (%) (mg/100g) (mgCO,/kg/h) (day)

Factor 1 Harvesting stage
25 % Color break 6.08+0.38" 6.94+0.85 70.91+0.26" 15.00%1.78° 10.66+1.44
50 % Color break 6.19+0.56" 7.42+0.74 74.1241.26" 13.24%1.67° 10.00+1.66
75 % Color break 6.69+0.28° 7.690.74 81.68+0.77° 9.90+1.91° 8.67+1.44
Factor 2 Storage temperature

0°c 6.18+0.51 7.47+0.67 70.70%1.00° 6.45+1.35" 15.33+1.32°

5°¢c 6.43+0.56 7.52+1.07 78.47+1.63° 8.24+1.99" 8.67+1.32°

10 °C 6.36+0.39 7.0740.64 77.54+1.27° 23.45+1.83" 5.33+1.32°
Factor 1 * ns * * ns
Factor 2 ns ns * * *
Factor 1x2 ns ns ns * ns

Different letters in the same column denote significant differences at P = 0.05, * = significant, ns = non-significant
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Table 3 Pectinase activity (mg methoxyl/ml of juice) of strawberry fruit cv. No.72 harvested at 25, 50 and 75

percent color break and stored at 0 °C for 16 days.

Harvesting stage

Days after storage

0 2 4 6 8 10 12 14 16
25 % Color break 155° 168  1.63° 169° 174 171 172 181 1.88
50 % Color break 162 170 172 181 178 175 173 187 1.90
75 % Color break 1.79° 1.74 1.87° 1.94° 181 190 191 1.94 -
LSD , 0.21 018  0.19 015 017 021 035 019 -
C.V. (%) 6.49 524 546 413 481 590 978 512 -

Different letters in the same column denote significant differences at P = 0.05
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Effect of Chitosan Coating on Fungal Infection in

Strawberry Fruit cv. No. 72

W la Fuzwin” ade yaueniesh” uas nawiess waeila”

Pimjai Seehanam”, Danai Boonyakiat” and Kobkiat Saengnil2 /

Abstract: Effect of chitosan coating and low temperature on fungal infection and chitinase activity of
strawberry fruit cv. No. 72 was studied. The results showed that strawberry fruit inoculated with 3%10°
spores/millilitre of Rhizopus sp. and coated with 1.5% chitosan, then stored at 0°C had lower fungal infection
and higher chitinase activity than fruits inoculated with 3%10° spores/millilitre of Rhizopus sp. and did not

coat with chitosan.

Keywords: Strawberry, chitosan, coating, chitinase enzyme
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1/Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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N1A89990 291 1IN 6 299N 1A LT Tunnued
dd & s . X .
naansaluaIngnisasiaailefanaimes Rhizopus
sp. AudiNdu 3x10°  alesAadans udaAdaLEN
v U £ @ & QI = E
sngla T uAaNdNgY 1.5 Wafifus Guinisdn
NIRRT T UN 12 RINAALENEN (NN 1, 2)
o X X
NAdRIRLILETNgNITendtdlefrealies
Rhizopus sp. ANKENTU 3x10° alef/Aanans wan

Table 1

A a v U ¥ 6 @ &
waauRasaelalaa uaududy 1.5 e fifus
fauazi lUifiudnengnmgi 0 asAadios wiu
4 §u wudn Hfanssnaeeuladlafiiuagandina

dd X . . X ,
gnsaieTnlgniienisdladueanas Rhizopus sp.
ANNENdY 3x10° alef/Aanans uddluindeuiia Ae
HAWTL 1.75£0.11 uaz 0.48+0.10 Tulmsniungla
g RRAANFNIUTAURINANSL A UFUNTEILAE LA
WuFnEnwu 8 4u NRanssuveseulosllaf wawiniu
1.75+0.08 waz 0.44+0.06 lutasniunglagnig
AaanFNIUsAUANA1AY Tl A NLANFANaTuesi N9l
HadAyn &l uazilaiuinEuiu 12 du wuan
- - dd &
Aanssuaeaauladlafiualunsansaiuesnlgniae
pnedlasueama Rhizopus sp. AHENdL 3X10°

&a aa P = a v v v
gasRanans wanaeuianaelalnaunududy
ce oo . dd &
1.5 1Wefifus dapsgendnaansaiuesnilgniiase
dlafueames Rhizopus  sp. ARG W 3X10°
alesAanans udaliraeuia AN AWINTL 1.57+0.11
waz 0.44+0.04 Tulmandunglanniumaaninllssiu
ATNANAL (A13799 2) TIMABATLLLIAITBINTTLAL
Snunanssupeceulsdlafualunasnsaiuesnilgn
Y Iy X , v
massdlaiuama Rhizopus  sp. AMHLANUU
3x10° alef/Aanaans waamaauRamaelalngnuanu
7 v & @ o a 1 aidl
WNdu 1.5 wWefidus NAngendnaansaiuesilgn
def 12 Iy d’j . ¥ Y
[Tasisdladuadma Rhizopus  sp. AMHLANUU
3x10° aeF/Naaans wadldmaauRa (N 3)

Percentage of decay of strawberry fruit cv. No. 72 inoculated with 3x10° spores/millilitre of

Rhizopus sp. and coated with 1.5% chitosan and non-coated fruit stored at 0°c.

Storage time (days)

Treatment
4 8 12
Chitosan 1.5% 0.000.00 0.00+0.00" 4.00+4.18°
Non-coated 0.00%0.00 9.00+4.18° 33.00+4.47°
2-Tail Sig - 0.009 0.00

Means with different letters in the column differ significantly (P<0.05)

2-Tail Sig <0.05 means significant at 95% confidence level
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—4&— Chitosan 1.5% —®— Non-coated

Figure 1 Decay of strawberry fruit cv. No. 72 inoculated with 3X10°

spores/millilitre of Rhizopus sp. and coated with 1.5%

chitosan and non-coated fruit stored at 0°C.

Strawberry ev. No.72

0°c 10 days

FreYs

Rivizopus sp. 3x10°" conidia/ml :-r:e:;s:,.,;:..\ sp. In 10 conidia/ml + Chitosan 1.5%

Figure 2  Appearance of strawberry fruit cv. No. 72 inoculated with 3X10°
spores/millilitre of Rhizopus sp. and coated with 1.5% chitosan

and non-coated fruit stored at 0°C for 10 days.
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Table 2 Chitinase activity (ug glucosamine/mg protein) in strawberry fruit cv. No. 72 inoculated with 3x10°

spores/millilitre of Rhizopus sp. and coated with 1.5% chitosan and non-coated fruit stored at 0°c.

Storage time (days)

Treatment
4 8 12
Chitosan 1.5% 1.75+0.11° 1.75+0.08° 1.57+0.11°
Non-coated 0.48+0.10" 0.44+0.06" 0.44+0.04
2-Tail Sig 0.00 0.00 0.00

Means with different letters in the column differ significantly (P<<0.05)

2-Tail Sig <0.05 means significant at 95% confidence level

Chitinase avtivity

0.5

(ng glucosamine/mg protein)

0 2 4 6 8 10 12 14 16

Storage time (days)

—a&— Chitosan 1.5% —#— Noncoated

Figure 3 Chitinase activity in strawberry fruit cv. No. 72 inoculated with
3%x10° spores/milliliter of Rhizopus sp. and coated with 1.5%

chitosan and non-coated fruit stored at 0°C.
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Effects of Light Supplement Methods on Off-season Flowering

of Curcuma alismatifolia Gagnep.

r'd o o 1/ ' o 1/2/
BUNA WEANEUWA " uas Taseen sau59H

Anong Payakaihapon" and Soraya Ruamrungsri”’y

Abstract: A study on effects of long-day on off-season flowering of Curcuma alismatifolia Gagnep. were
carried out on two different growing periods, planting on Aug. 10 (group 1) and on Oct. 4, 2004 (group ).
Plants were grown under natural condition and under long-day condition with four different light conditions
i.e. 1) continuous light for 2 hours, 2) alternated light every 15 minute for 2 hours, 3) alternated light every 15
minute for 4 hours and 4) no night break (natural condition). In group |, it was found that plants grown under
light supplement condition with continuous light for 2 hours gave the best result in terms of number of plant
per cluster, number of flower per plant, number of new rhizomes, size and weight of new rhizomes. In group
I, plants grown under light supplement condition with continuous light for 2 hours gave the best in plant
height. Plants grown under every light supplement method gave better result in terms of period of blooming
day, stalk length and spike diameter than those grown under natural condition. However, the greatest

number of storage root was found in plants grown under natural condition.

Keywords: Long-day, off-season, flowering, Curcuma alismatifolia

" AU AtZINERTANART avnananaedealud A @aelul 50200
? gudisnisnisimunaenewug Weenlinatiuls Sulleswnainnszsmas ananendedesluad a. @eoqlusd 50200
1/Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200

“H.M. the King's Initiative Centre for Flowers and Fruits Propagation, Chiang Mai University, Chiang Mai 50200, Thailand

131



MTATINHAST 22(2): 131-140 (2549)

UNARER: NIANEINATRIANTWIUENIRaNsRaNABNWaN ATeslyNNILLNIIAaedu 2 $1 §uR 1 Bx

Ugnile 12 Rswnan 2547 §ui 2 Ugnidie 4 nanan 2547 Tnsnfsaumaunisiuauingduou 4 nesuns
Tur 1) msliuaslnuuusiatias wiu 2 4olue 2) nmsliuasiuuuady (Ua-ta yn 15 W) w2 Galue 3)

msluasluunady (Ga-ta yn 15 W) win 4 Galuuas 4)

T night break (Ugnluanwassueng) ua

oo ' adlal ve LA o o § ymo \ ° ]
NITNAXNERN slu:gw/l 1 WUQﬁﬂ??N"JﬁWDLﬂ?ULL@QVLWLL‘]J‘]JW@L%@QH’]H 2 m’]ill\i quﬁmqququﬂu@ﬂﬂﬂﬂ AUIUABNED

y o o . . - o ) 5 o o ) I~ oo . vo .o
Fitd AU T L&’um@uﬂﬂmam%u LLZ\]Z?N’WWL&T]MQI‘\/TNN’]H‘V]@@ yL“L@‘W/] 2 nudnnslifuuasluuumeiiiog

W 2 Faluain s annngannnige nslaiuuasinygnnssun i lifiengnisunuaesnenuusiu max
gnafiunen wazsdwngudnarsdenanuinndinisdgnluaninsssuand Gensdgnluaninsssuafd

AU NINATANDIMTHINTIGA

ARATY: aNnduET wange n1seenAen UNun

AU

Unpaniduftameznadedefituiaialuuoy
BulnAu 1w a1 Wi uazluniarzduaanidaamile
yagtlszmelng (wilasT, 2543) luiaiasiuae
Uszinalnefiddnaninguiiesaniineniiansen &
mMedseanviiufiendmidulineznuasliiianan
luawaunnn (g uaz afes, 2537) InHRINglng
Fugnaandyamndauyiugidedlual Chiang Mai
Pink) Lﬁ@mmﬂﬁqﬁuﬁ;ﬁuﬁiﬂ WA, 2536 Taadinng
deaonlull w.a. 2546 Aquanutlszannl 2 AU yaen
N1349an 16.2 AL ﬂ@@gﬁuﬁﬁuﬁﬂqﬂﬂnum
iedeiaiuganmingluinslszmelazann 400 14
femnnndn 80 Lﬂ@fﬁuﬁmmﬁuﬁmmamg"ﬁlﬁwim
Feelial unsailgnidnfysasacun Tdud deene
AU WeLEN WATINTANT (1lswif3, 2542) uanannng
mamLﬁﬂﬁﬁuuﬁﬂﬁqﬁuﬁmmmﬁq Sefimsudmnive
Anmenineulszmaansian nstgninusnluggign
inlinnsaauquszuuRainliatsnsanssinlih
Winfaes Liesanuandnnanaangnainiuingn
e maiuineiaiufiienseeinnlgniiie
fameniduiivieisenadas lfaunsanszanainan
nenARlEATY (439, 2539) atindlsfima auARAan

132

u@nq@&uﬁqLﬂuﬁ”]mﬁﬂmﬂ@ﬁﬂﬁﬁm@ﬁi@ma‘@ﬂﬂm@ﬂ
mmﬂﬂqumL‘ﬁ'@ﬁﬁm’lﬂum?ﬁﬁﬁum?@ﬂﬂm@ﬂu@ﬂq@

Anseanmanaasita Aennsilasuulasnis
IR TULALIANI9ATUAGU (vegetative  growth) m'rm
\RSTYNINAIUNNIAURUS (reproductive  growth) Lm
FeafipundaalunnlEnen ( (ripeness to flower) £
Fansulasuulastuinily m‘imﬂmumsmmu
AMNANTNULIARDN 1Hun ANE1NT89TULAY
GV Feannuandensananaiivanzansens
A0NABNTBINT B1AUANAIIAINENINUIAE AN
NN ANAANTATYLAL AN NAUAFL HBNANNTIL
asanerladednunana BINTUATAITATLANNIT
1R3tyLALLE (growth regulators) @nel (Atle, 2549)
mmwmz’i@u%ﬁlqzﬁwﬁmﬁ@mﬁﬁmm:wummsﬂm
pan Ao uae TnsuatinasianiseanaanaluLdaes
ﬁhqmmmﬁ‘?‘]_lum (photoperiod) mmmm?{u
(wave length) WAZAMNITNLAIVTENANNULAY (light
(2002)
LU Lﬁﬂﬂgﬂﬂnmm Curcuma alismatifolia Wif
‘Siam Tulip’ Tudastaemeudanan laelfiuunas 8,
12, 16 uay 20  Falue (IEFunaesssuTnd 8 4ol
9.00-17.00 1 uaiALAS AN YADAB LILAARITUR
(incandescent) MMA4IW 100 W 11140, 4, 8 Uaz 12

intensity) TunsmAaesas Kuehny et  al.



naralanislinasinsanisaanaan

uangaraslyuan

Falaa) WudnT I FLLAIINY 16 Bay 20 Falua B0l
AN AUIUTL HAZAWIUTBNTININNTNG AT
THFuuaauu 8 uaz12 dalus tnagad lduuas 16
Lo ay Y e o ay
Faluedlsngn 2 fu uargan i Fuuas 20 dalueiisx
= U d} 70 %
990 e 1 6 Teaginismasaslsdan windasnisign
Unuanlugguuiaasiuasin 16 49l dounnsli
uas 8 Falug nazsuliinaiinisingda asnrdasiunig
NAABIT Hagiladi et al. (1997) TanfFauifieunis
dgninuunlaenisianindudi (WaaassuTim) uas
ANINTUEING (LEIFTINTR 10 FoTug waziiuwaa
ANNUABABULALLARLIUA 111 10 Falug ) wuan
o ] ' a v Ay e
andugnaiiuasianisasyaeslyuanlnasun iy
ANNTUENIRRNUINLRIAEN AU U LazANN
£199INATANBINITNINNGFUN LA FURN NI WA U
atqlafimnusuntlgnlusnnduduiarwnsnazas
ANTNINNIITUENT
= Y Ao s =

nsAn luafaiidngUsrasdineAnsna
184989 WuasInplanisaenaenuant g 1oLy NE
dl VG £ a % 1
Walfiluguieyalunsu@nyuunlvieennenating
faiainaant)

L4 aa
adnsaluaglsnsg

Wniaiufy iU 3 e lusdeuy 1w
Lﬁudﬁquﬁnmqmﬁlﬂ 1.84 LIURLNAT VUGN 2-
4 fu Safninefigoaund 15 + 2 asngaias win
7 e eansnugtinum 3 Lﬂ?llﬂuﬁmm“u v
i lunmenanduunauausentszann 1 ia
untlgnlunadn 41uan 2 fu fufl 1 dgnifledud 12
AWAN N.A. 2547 m’quajuﬁ' 2 ﬂ@mﬁlm"uﬁ 4 paAN
w2547 ViTanUgnisznendeg Aumsesdou
WAL 8M37 1:1:1 G?IﬂﬁLLmVLWLﬁaﬁummgq 13 Tog
WWannuaemdueAARIEus (100 W) |71 4
VABA/INIANAT T A LA RAE 29.16 pmolm?s”
AINNITNABUANGNNAY 4 N9sudD Aa 1) 1Tl
uusiaLiies ww 2§21 (01.00 14- 03.00 ) 2) Eln
Ifugaenasiuuuuady Wa-ann 15wl w2

133

dalug (01.00 - 03.00 u.)uaz3) TlalW dudag
nasAunuuady la-dann 15w wiu 4 Galu
(01.00 .- 05.00 W.) Uaz 4) Ugnluaninassnaia (lad
{n191% AN MTUE2) A19URUNIINARBIULUEN
mngmi (Completely Randomized Design; CRD)
AU 4 NITNTD AT 4 4 (1 Fy %’1) TuRnNANIT
naaadlneiuiinnisasyEnle nsaanaan ALUNIN
WaﬂLL@Ziﬁll’1MLLﬂzﬂmﬂWWﬁQWuﬁﬂﬁdﬂﬂiLﬁuL?]IF;I’J
Anrzsiiunauanilulansniilildesdsznataes
QRPN RRATE | (Total Nonstructural Carbohydrate: TNC)
Ine38209 Smith et al. (1964) wazANENd L4
lulnsiaulneifaes Ohyama et al. (1985; 1986) luly
uazsialual Tuszezmanarananusnunu Tneeanau
491 (1 §wan) denssia

HANITNAANBN LL’&%%’Q’]iﬂj

NNsANEINATD9AE N 1T ua e T AUt o
naeAuLnusaiiesuazuuuady TnelFuasl
usaiies 2 9% wazuULAEL (We-Upaauriu 15
W) 2 uaz 4 Falua wWraniiguiunisdgnluanan
59T WLAMHUANFNS UAIUNNTRENABN ATUNIN
LAz BRI LR N53LATEUEINDL TNG
uazAudd e Fil

ﬁjuﬁ 1 (dan 12 Reman 2547)
M35 uLALle

ANGIUDIAY

Tumsilgniyamnluguil 1 Snssdodiul
109514940 14 dilavindatgn wudinisliiuasluun
Waluuuusing 7 lifinasdennugeuealynuun Ined
AINNGITRIFURE T 37.38-42.58  LHUFLUAT
(A5t 1)

UUNUBARND

lunan 16 4Uavindatlgn wudinisliuas
Tluunseiios w2 4l F4uaumiedenaunn
ﬁlzgm WAt 2.75 vilasiane (mm\ﬁ‘ﬁ' 1)



MFHISINAT 22(2): 131-140 (2549)

ATUNTNABN

P aay 1 ' c s &
nsivauas vy nnssad s il nasiaiasifus

n1388NAAN (A13197 2)
(TrarndunmanasenantsnuILiedwnnavlanay
=< = o o ~ ~
Muwmﬂ@uﬂimumummm) (FN9T9N 2) AANNENA
finunan (19197 3) udAudnawdanen (9N
3 uay AW 1a) dun13 R IWLLLABLTeY 11 2
o aaa = o q o o '
dalud (N3533aN 1) Anavinlilyuuniauaunense
3 4 e 4
FUNINNAARAE 7.5 ABNFBFU (113197 4)
Fannuaza I Wianug

mqma‘mummm@ﬂuuﬁu

Al ugelunndaiiios wiu 2 alug
(n331337 1) ﬁ'm@ﬁﬂﬁﬂmmﬁﬂmmwﬁqﬁuﬁﬁﬁm
Tmmwmumiummﬂ 9.25 1 (mm\m 5)
L@umﬂuﬂﬂmﬂwﬂw L@@ﬂ 2.56 1145 LIRS (mmq‘w 5)
wsi I H nasied ausNIINavaNaNg (90 6) uaz
wd R aeuLUseifies ww 2 $alus Tuari

Wiwinvialudiefesniign 87.90 nFu (13130 6)

ufl 2 (gn 4 aanAx 2547)
MaLaseYLALle

ANFIUDIAY

"Lum@ﬂ@nﬂmumiuéuﬁl 2 n9Rs LAl
mmmumm 14 ddanvindeign wmqmﬂml,miw
Lm‘ummm w2 Falu 1 mmmwmmumﬂmm
\RE 38.62 [TUALIAT (A397 1)

UIUNUBAAND

Tuan 16 duavindalgn wudinisliuas
Turdyusnlunuusing o finasiednuuniasieana
Tneiauauniesianestludag 1.4 -3.0 wuasiane
(3797 1)
ADNINARN

nssuda R laFuuaslndudaenanedu
wuAeiiesuazu uasUTilesFusniseanann 65-
70 wefidust %qmmdﬁﬂﬁu%%ﬁﬂgnlummw
899I FBTNNseaNARNIRAE 10 Wefifus (mmqﬁ'

msliuasliuuureiieaazuUaR Ut e dEsy

N192ANABNKATANNINASN (N3783R7 1-3) (NN
1b) Imﬂﬁmqmamummm@ﬂuuﬁumﬁ'ﬂ 26.0-29.6

134

Fu (AR 2) ANNENANUABNLARE 22.9-25, 24
Lsﬁuﬁmm(mﬂ\m 3) Lmumﬂuﬂﬂmwammmm
3.74-3.76 \TURIAT (AR 3) FANNNNTINIATR
Ugnluaniwassuaii (nmﬁi%w 4) agnafidadnAty
aa 1 o 1 % add‘ Vo
NNEDA druanuaunenfafulunssNl an e FuLaal
wuuaduu 4 dalus HAefdaniniigne 2.6 nansie
Y 4
B (A3 4)
FanniuasAmMWian g
TuAULTNIUUAZ AN NI A UTUAINS
SR . ik v S, -
WU E WUINTINA TR b FULae ARG 9nataAy
WLUABLHRLATLULAAY (NTI1AEN 1-3) Hanuauia
usiieds 4.4-5.2 i (19799 5) TneldlAmauwmnsing
Aulunssudsnliuaslvusinisuaslnynnssnadsd
AadtNINNINIsNAsNgnuan s ssnTNAat el
Wad1Aynieads NNN33uR 5 LA nann i
Wurhgugnarsiolnduansinanulaadaeds 2.12-
2.24 [URNAT (M990 5) nania lesuuaalwigaa
= o val o £ v 1 v dl
nagAuN IR wausNsnaranemstiasnd siun
UgnluanmassugATINAUIMRAY 4.2 110 (N34
6) ynnssuAaHumiInvinlusiede 20.01-27.94 N
(M13149 6)
AMNENTY TNC Tua wazlu
anMsdAziANdNdu TNC Tunisgn
\ A | aa % \ o A
fun 2 wudndansliuasuuusaiuuarnssnda
pouaNdaNdnduaes NG Twinlus uaz lu 8
ANRAYTENING 31.37-36.19 LAz 30.51-33.74 RaAnF
AANTNLNMINWAIRNAATL T9lH AHLANFA sl
edAtyneads Tudauaesnandalunssudsrounu
Y oA A o o a ey ~
‘LA‘LANVLNLWEIQW@ZQ’]W;‘U']LP]?%M%@H@ (99N 7)
ANnuNduradlulnsiauluia warly
a1nn19AsiA N Nt wlulnsaulunng
dgniun 2 wudndsnisliuasinuuusineiunay
ada = ¥ v o [
n3suds AN AN udupesTuTnsau il
18.95-
a a o o ¥ o o o o & =
20.80 NadAnFuAenTNEAMInWEIATNA1AY TaldH
ANLANA et Tad Atyneads Tudauaesaean

waz T HAeAesTwdng 28.50-31.25 WAL

lunssndsacuani lsieanalunisdnsvidaya
(M19797 8)



uaraIanisliuaslisanisaannan
uangaaasLluN

Table 1 Effects of light supplement methods on plant height and number of plant per cluster of Curcuma

alismatifolia Gagnep.

Treatment Plant heightZI Number of plant per cluster”
Group 1 Group 2 Group 1 Group 2
1. continuous light (2 hrs) 4258a"  38.62a 2.75a 3.0a
2. alternated light every 15 min (2 hrs) 40.80a 32.86b 1.25b 2.4a
3. alternated light every 15 min (4 hrs) 37.38a 34.16b 1.75ab 2.2a
4. natural condition 38.75a 27.10c 2.00ab 1.4a
LSD - 3.25 1.26 -

0.05

" Means with the same letter within columns are not significantly different at P<0.05 by least significant difference
? at 14 week after planting (WAP)
¥ at 16 WAP

Table 2 Effects of light supplement methods on flowering percentage and number of blooming day of

Curcuma alismatifolia Gagnep.

Treatment Flowering percentage Period of blooming day

Group 1 Group 2 Group 1 Group 2
1. continuous light (2 hrs) 100 65.0 28.25a" 29.6a
2. alternated light every 15 min (2 hrs) 100 70.0 26.00a 29.2a
3. alternated light every 15 min (4 hrs) 100 70.0 32.75a 26.0a
4. natural condition 100 10.0 20.25a 14.0b
LSD - - - 5.14

0.05

" Means with the same letter within columns are not significantly different at P<0.05 by least significant difference
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Table 3 Effects of light supplement methods on spike length and spike diameter of Curcuma alismatifolia

Gagnep.

Treatment Spike length (cm) Spike diameter (cm)
Group 1 Group 2 Group 1 Group 2

1. continuous light (2 hrs) 38.38a" 25.24a 3.55a 3.64a
2. alternated light every 15 min (2 hrs) 33.42a 22.90a 2.78a 3.50a
3. alternated light every 15 min (4 hrs) 32.88a 23.86a 2.53a 3.76a
4. natural condition 33.62a 15.0b 3.15a 2.45b
LSD - 3.54 - 0.65

0.05

" Means with the same letter within columns are not significantly different at P<0.05 by least significant difference

Table 4 Effects of light supplement methods on number of flower per plant of Curcuma alismatifolia Gagnep.

Treatment Number of flower per plant

Group 1 Group 2
1. continuous light (2 hrs) 7.50a" 1.4b
2. alternated light every 15 min (2 hrs) 2.75b 2.4a
3. alternated light every 15 min (4 hrs) 2.75b 2.6a
4. natural condition 2.00b 0.4c
LSD 2.38 0.98

0.05

" Means with the same letter within columns are not significantly different at P<0.05 by least significant difference

Table 5 Effects of light supplement methods on number of new rhizomes and size rhizomes of

Curcuma alismatifolia Gagnep.

Treatment Number of new rhizome Rhizome size (cm)
Group 1 Group 2 Group 1 Group 2
1. continuous light (2 hrs) 9.25a" 5.0a 2.56a 2.24a
2. alternated light every 15 min (2 hrs) 5.25b 5.2a 2.42ab 2.20a
3. alternated light every 15 min (4 hrs) 4.25b 4.4a 2.23bc 2.14a
4. natural condition 3.25b 2.0b 2.08c 2.12a
LSD 247 2.22 0.32 -

0.05

" Means with the same letter within columns are not significantly different at P<0.05 by least significant difference
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Table 6 Effects of light supplement methods on number of storage root and weight of new rhizomes of

Curcuma alismatifolia Gagnep.

Treatment Number of storage root Weight of new rhizomes (g)
Group 1 Group 2 Group 1 Group 2
1. continuous light (2 hrs) 275a" 1.6b 87.90a 20.52a
2. alternated light every 15 min (2 hrs) 1.75a 0.4b 31.43b 20.52a
3. alternated light every 15 min (4 hrs) 0.00a 0.0b 21.41b 20.01a
4. natural condition 3.50a 4.2a 56.08ab 27.94a
LSD - 1.69 36.29 -

0.05

" Means with the same letter within columns are not significantly different at P<0.05 by least significant difference

Table 7 Effects of light supplement methods on TNC of Curcuma alismatifolia Gagnep., group |I.

Treatment TNC (mg glucose/g DW)
New rhizome Flower Leave
1. continuous light (2 hrs) 35.81a" 38.79 32.31a
2. alternated light every 15 min (2 hrs) 35.54a 44.38 33.74a
3. alternated light every 15 min (4 hrs) 31.37a 45.31 30.51a
4. natural condition 36.19a -7 31.12a

" Means with the same letter within columns are not significantly different at P<0.05 by least significant difference

2/ .
no flowering

Table 8 Effects of light supplement methods on nitrogen concentration of Curcuma alismatifolia

Gagnep., group Il.

Treatment N (mg /g DW)
New rhizome Flower Leave
1. continuous light (2 hrs) 30.03a" 12.03 20.80a
2. alternated light every 15 min (2 hrs) 28.50a 12.20 18.95a
3. alternated light every 15 min (4 hrs) 29.68a 12.38 20.68a
4. natural condition 31.25a - 19.68a

" Means with the same letter within columns are not significantly different at P<0.05 by least significant difference

2/ .
no flowering
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a) Group |

Figure 1

T1 T2 T3 T4

b) Group I

Effects of light supplement methods on flowering of Curcuma alismatifolia Gagnep.

a) planted on August 2004, b) planted on October 2004

T 1 = continuous light (2 hrs)

T 2 = alternated light every 15 min (2 hrs)

T 3 = alternated light every 15 min (4 hrs)

T 4 = natural condition
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Basic Information for Varietal Improvement of Crown Flower

(Calotropis gigantea)

alsassa enen” uaz edns nszuave”

. 1/ . 1/
Uraiwan Taya and Adisorn Krasaechai

Abstract: The morphological study of Calotropis gigantea, white and purple varieties, was conducted and
found that its flower had perfect type with valvate shape. The pollen formed into pollinium, situated on the
edge but slightly lower than the pistil. Each flower had 1 pistil consisting of two styles fused into one at the
top, ovary had 2 carpels. The vascular bundles were bicollateral. Both varieties had chromosome number
2n=22. Four combinations of crossing found unsuccessful though with assistances of various pollination
methods. The environmental conditions had been suspected to be the cause. The variation of flower colour
and shape from the seeds pods naturally pollinated of both varieties was found that the white variety gave all

white with 4 flower characters while the purple variety gave white and purple with 9 flower characters.

Keywords: Crown flower, breeding, anatomy, chromosome number
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CO = corona

sp = sepal pt = petal

sta = stamen

sty = style

ova = ovary

st = stigma an = anther

Figure 1 Component of crown flower (A) and long section of crown flower (B) (48x).
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Figure 2 Chromosome number of crown flower (470x)

A) White variety, B) Purple variety
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Figure 3 Characters of crown flower grown from pods naturally pollinated.

A) White variety
B) Purple variety

Notice: 1) Character of unopened flower bud and number of petal in white variety.

2) Colour of corona in purple variety.
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Response of Different Salinity Levels on Growth of

Amaranthus dubius

ANTIE TAATENIG

Somchai Chakhatrakan”

Abstract: The response of the different salinity levels on growth of Amaranthus dubius was studied.
Completely Randomized Design (CRD) was used in this experiment. Expt.1: study effect of sodium chloride
solution (NaCl) 5 concentrations (0, 0.2, 0.4, 0.6 and 0.8 %) on their germination. Expt. 2: study on growth
rate of A. dubius in 5 concentrations (0, 0.2, 0.4, 0.6 and 0.8 %) of NaCl. The result showed that in
experiment 1: the ability of germination was significant difference (P<0.05). The treatment which no NaCl
showed the highest germination (88.08%) and NaCl solution at 0.2, 0.4, 0.6 and 0.8 % gave 85.58%,
78.75%, 76.25% and 64.67 % germination, respectively. In experiment 2: their growth rates were also
significant difference (P<0.05). Concentration of chlorophyll in their leaves and leaf color were increased
when concentration of NaCl were increased, In term of plant height, stem diameter, number of leaves as well
as fresh and dry weight of stem, leaf and root, also decreased when increased concentration of NaCl
solution. When concentration of NaCl solution were increased 0.2, 0.4, 0.6 and 0.8 %, total dry weight of
stem and leaf were decreased 20.14, 25.69, 34.72 and 36.81 %, respectively when compared to the

treatment which no NaCl solution.

Keywords: Amaranthus dubius, salinity, germination, growth

" madtmalulatinisinees Anganenansuazimatulad awdngdusssuAnans gudiadn a. dyuanil 12121
Y Department of Agricultural Technology, Faculty of Science and Technology, Thammasat University (Rangsit Campus),

Pathumthani 12121, Thailand.
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ANMINARBINLIAN WAAT L lurinded]
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indelmiaunaelsdfiszdunnudadu 0.2 ulefifud
feililefiSusnnsean 85.58 wlafidus witlainy
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31.53 uaz 23.83 Waf i muansy) (mm‘ﬁ' 1)

Table 1 The response of different salinity levels on the germination percentage and germination index of

Amaranthus dubius.

Concentration of Germination”

NaCl (%) Percentage (%) Index
0 88.08°(100) 58.68 *(100)
0.2 85.58°(97.07) 51.55°(87.85)
0.4 78.75°(89.41) 40.75°(69.44)
0.6 76.25°(86.57) 31.53°(53.73)
0.8 64.67°(73.42) 23.83°(40.61)

F- test * *

CV.% 4.00 3.82

"Ina column, means followed by a common letter are not significantly different at the 5 % level by DMRT

The values in the bracket are the percentage of germination as compared with the 0%NaCl treatment
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Table 2 The response of different salinity levels on the plant height, stem diameter, leaf number and leaf

color of Amaranthus dubius. (32 days after growing)

Concentration of Plant height“ Stem diameter” Leaf number"’ Leaf color”
NaCl (%) (cm) (mm) (leaves) (SPAD)
0 22.38° 6.04" 9.75° 20.64°
0.2 21.36% 5.76" 9.08" 22.16°
0.4 20.48° 5.47° 8.33° 26.29°
0.6 18.99° 5.08° 8.09° 28.98"
0.8 18.88° 4.98° 8.00° 29.67°
F-test * * * *
CV. % 4.10 4.40 3.46 7.70

“Ina column, means followed by a common letter are not significantly different at the 5 % level by DMRT
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The response of different salinity levels on the growth of

Amaranthus dubius. (32 days after growing)

M3z LALlaaaIsIN

AINN1TAANE99IN Wudn TunnszAu
AN NTWINTANNUANAINI9EDR  (P>0.05) WA
finlaamandaarinndy mmmmnﬁm‘iﬁmmﬁqm
A8 26.70 lURLIAT se9asnAe fnlanfisnansazane
naelnRenaaelsfssiuaudndn 0.4, 02, 0.6
uay 0.8 Wasidus (24.93, 24.87, 23.30 uay 23.13
IURLNAT ATNATALY) Ty RtwTnuen e
T3 Wudn FANLANFANNN194DA (P<0.05) ‘Emﬂ‘ﬁ'mﬂ
32 viulgn dnlaaiisndoeiangy fiwinusiaes

4 v o v 4y .
9NNINTNGARE 0.49 ninsasy d9liiANLANFI
(P>0.05) Fuinlunisnansazasinaslanaunanlas
FLAUANMN NI 0.2 waz 0.4 wefidus (0.38 waz
0.37 NFNABAUATNANGL) WARANLANFNS (P<0.05)
o o ~ - = el o

Fudnleunsnasazansindelanannanlssnszsiy
ANMNENTY 0.6 kaz 0.8 afidus (0.31 uaz 0.28
AFNABAL ANNANAY) waTNULNEN TN IAA1TAZANS
naslmpenaanlsfssiuANd gL 0.2, 0.4, 0.6
war 0.8 wWafidus Hrwminuisaessni ldunnsing

N9EDA (P>0.05) (MN9799 3)

Table 3 The response of different salinity levels on the root length and dry weight of Amaranthus dubius.

(32 days after growing)

1/

Dry weight (g per plant)

Concentration of
Root length (cm)

NaCl (%) Stem Leaf Stem and Leaf Root

0 26.70 0.39° 1.05° 1.44% (100) 0.49°
0.2 24.87 0.29° 0.86° 1.15" (79.86) 0.38%
0.4 24.93 0.28° 0.79” 1.07%(74.31) 0.37%
0.6 23.30 0.22° 0.72° 0.94° (65.28) 0.31°
0.8 23.13 0.22° 0.68° 0.91° (63.19) 0.28"

F-test ns * * * *

% C.V. 9.74 10.93 9.85 9.72 18.51

"Ina column, means followed by a common letter are not significantly different at the 5 % level by DMRT

The values in the bracket are the percentage of germination as compared with the 0%NaCl treatment
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AR laMsALANNITNYY 0.8 lafidus N3N0
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ANNNWANGNY (P>0.05) fu Hnlanisnasazasinae
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A a & o $% U 6 @ s
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)3 v & < & 1 1

AN D 0.2 way 0.4 wlafidus Tl Anuuwansng

N9EDRA (P>0.05) (MN9797 4)

Table 4 The response of different salinity levels on the chlorophyll in leave of Amaranthus dubius .

Concentration of

Chlorophyll in leaf”

NaCl (%) (g/1000gF W)

0 0.59°
0.2 0.69™
0.4 0.73"°
0.6 1.00%
0.8 1.04°

F-test *

CV.% 21.15

“Ina column, means followed by a common letter are not significantly different at the 5 % level by DMRT

AANHLTuNgA-A1e (pH) wazANITEIWRAN (EC)
Tumu

flasnAmnuflunsa-ne uazAINA9n
Wi lwAulgninlanneusaasazananaalames
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find Wi pH geiigeie pH 7.64 SilAnauansing
(P<0.05) FUAWTisnanIazaneinaemiAeLAaels

srAUANNITNDYW 0.2, 0.6, 0.4 U4z 0.8
wlafidue (pH 7.39, 7.38, 7.34 LAy 7.33 ATNAIAL)
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' a & 9 2 =
NITNANRINLIN @u‘lﬂﬁ‘ﬁﬂqﬂ@’]ﬁ‘@x@qﬂLﬂ@ﬂismﬁﬂll
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(3797 5)
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Table 5 The response of different salinity levels on pH and EC of the soil before and after being treated

with NaCl solution and the soil after being grown with plants.

1/

pH EC (ds/m)"
Concentration
Before being After being After being Before being After being After being
of [NaCll(%)
treated treated grown treated treated grown
0 7.70 7.64° 7.49 3.08 3.47° 3.73°
0.2 7.70 7.39° 7.44 3.08 5.89" 3.93°
0.4 7.70 7.38% 7.39 3.08 7.33° 4.89°
0.6 7.70 7.34% 7.39 3.08 7.63° 5.08°
0.8 7.70 7.33° 7.41 3.08 8.20° 5.46°
F-test - * ns - * *
CV.% - 0.30 1.12 - 1.94 0.61

"In a column, means followed by a common letter are not significantly different at the 5 % level by DMRT

NAKAR

udarlgn 32 Su FnafuRenanannud
fnlanfisndastnnduLaYsnanTazaneinae A
paalarszauAYNdNd s I LANART TN
WAU89877% T LASNANARTIN (ANF1+ 1) AN
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TpanpaelsfseiumnNdnduL 0.2, 0.4, 0.6 WAz 0.8
wlafidust (0.29, 0.28, 0.22 uaw 0.22 nfusamL
ATNANG) N39AANIAZANINAD TR LINARD laF s LA
AN g 0.2 AU 0.4 wWefidud TunlFdnland
PN usaTesgE Ul ANLANASa R (P>0.05)
uaefiszAuAudindy 0.6 fu 0.8 wWafiFud flaid
ANNLBINFINNNNATS (P>0.05) (mm\aﬁ' 3)

doutnuiinuiereslunudn Sianag
RN ea i Taewadn  dntaad
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0.4, 0.6 uaz 0.8 Lafidus (0.86, 0.79, 0.72 uax 0.68
NFuRad UANEL)  dausnluufisaansazanenae
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Agrobacterium-Mediated Transformation of Cry1Ac Gene to
Tobacco (Nicotiana tabacum) and Evaluation of

Heliothis armigera Resistance

Tran Thi Dung”, Le Tan Duc?, Nguyen Huu Ho?and Nguyen Van Uyen”

Abstract: Agrobacterium mediated gene transfer is a standard technique in plant genetic engineering. For
the gene transfer, leaf discs of tobacco variety K326 were co-cultured with A. fumefaciens strain EHA
carried Cry1Ac, bar and GUS genes which are insect toxin, herbicide resistant and reporter genes
respectively in the plasmid pITB2. Phosphinothricin (PPT)-resistant shoots that express GUS activity were
derived from the cultured leaf discs and the presence of Cry71Ac was checked using PCR and toxin protein
was determined by Western Blot analysis. The in vivo assay using cotton bollworm larvae showed that the

transgenic plants were protected from the feeding and the loss became minimized.

Keywords: Tobacco transformation, insecticidal proteins, transgenic plants, Bacillus thuringiensis toxin
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Introduction

In recent studies of plant biotechnology,
tobacco has been used as a model crop in the
development of new technologies. Tobacco is an
excellent material for model experiments on genetic
transformation. With advances in gene technology,
more and more genes have been transferred to plant
for various purposes. A number of useful genes have
introduced

been into the tobacco genome to

produce new traits for the tobacco varieties
improvement. Some of the genes are related to
insect resistant, herbicide resistant to and tolerate to
environmental stresses.

Therefore, numerous kinds of transgenic
tobacco plants with valuable traits have been
created. The gene encoding for the &-endotoxin of
Bacillus thuringiensis (Bt) had been successfully
expressed in transgenic tobacco plants and proved
to be effective in controlling lepidopteran insects
pests (Vaeck et al., 1987). Efforts have been made to
obtain a higher expression level in order to increase
the effectiveness of this technology. The best
insecticidal activity was found in tobacco expressing
a truncated Bt endotoxin (Barton et al., 1987).
Modifications to the bacterial gene sequence of Bt
endotoxin were made it more readily expressible in
plants and were efficient to obtain resistance against
less sensitive pests (Bhau and Koul, 1998).

The cotton bollworm Heliothis armigera
feeds on at least 120 cultivated plants, included
tobacco. Larvae infest the leaves or buds of tobacco
plant and cause serious damage with large holes.
Tobacco transplanted fields are in heavily infested
areas within 3-5 days. The transformation of Bt
insecticidal gene Cry 1Ac from the B. thuringiensis to
tobacco allows from

plant crop protection

lepidopteran insect attack such as H. armigera.
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For many different plant species, it is

possible to obtain transgenic

DNA

tobacco has been

plants  using

Agrobacterium-mediated transformation.
Genetics transformation in
extensively performed by the Agrobacterium-
mediated system. The co-cultivation of leaf-discs
with  Agrobacterium can  produce tobacco
transformants with high quality and fertility.

This paper describes the transformation of
tobacco by using Agrobacterium tumefaciens and
the examination of transgenes in plant genome,
especially insect resistant gene Cry 7Ac. We
observed that the insecticidal crystal protein of the
Cry1Ac type was synthesized in Bt tobacco plants

and was toxic to feeding larvae of H. armigera.

Materials and Methods

Plant material

Tobacco K326 variety was supplied from
Tobacco Research Institute (Vietnam). Leaf discs
1x1 cm derived from seed culture were prepared
and placed on MS medium supplemented with NAA
0.1 mg/l, at 10/14 light/dark, at 25°C.

Bacterial strain and plasmid

Agrobacterium strain EHA 105 harboring
pITB2 vector was used for transformation. PITB2 is
derived from plasmid pCAMBIA 3301 (Australia). The
T-DNA region of plasmid includes a herbicide
resistance gene encoding enzyme to detoxify
respective herbicide (bar gene), an insect-resistance
gene encoding the &-endotoxin of B. thuringiensis
(Cry1Ac gene) and a B-glucuronidase gene (gusA

gene).



Agrobacterium-Mediated Transformation of Cry7Ac Gene toTobacco

(Nicotiana tabacum) and Evaluation of Heliothis armigera Resistance

Infection with Agrobacterium

After 2 days of incubation, tobacco cells
were infected with Agrobacterium. Co-cultivation was
carried out at 25°C in the dark on MS medium
supplemented with NAA 0.1 mg/l, BA 0.5 mg/l for
2 days. Bacteria were then removed by several

washes in Cefotaxim solution (600 mg/l) .

Selection and regeneration of transformants

The infected leaves were subcultured on
MS medium containing Cefotaxim 500 mg/l, NAA 0.1
mg/l and BA 1 mg/l for 4 days prior to selection of
transferred plates on MS containing PPT 5-10 mg/l.

After at least 2 rounds of selection (3 weeks
per round), plates were ftransferred to MS
regeneration medium supplemented with NAA 0.1
mg/l, BA 1 mg/l.

After 20 days of culture, the regenerated
shoots were transferred to MS medium containing
10-30 mg/l PPT for the selection of transformed
plants. Subsequent culture of 2 cm long shoots in
medium without growth regulators led to rooting and

plantlet development.

Assay for GUS activity

Tobacco calli and shoots were stained in a
phosphate-buffered solution containing 5-bromo-4-
chloro-3-indolyl glucuronide (X-gluc) at 37°C for 16
hours. They were bleached by soaking in ethanol
overnight. Penetration of leaves by X-gluc was
faciliated by soaking them in diethyl ether (3 min)

followed by three washes in ethanol.

DNA isolation and PCR analysis
Total DNA was isolated using SDS — DNA
extraction method. Leaf material was ground in DNA

extraction buffer (0.1M Tris-HCI, 0.5M NaCl, 50 mM
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EDTA pH 8.0) and SDS 20%. The mixture was
incubated at 65°C for 10 min. Phenol/chloroform/
isoamyl alcohol (25:24:1) mix was then added. The
aqueous phase was separated by centrifugation at
3000 rpm for 5 min. Collect the supernatant and
isopropanol was added. After 30 min at 4°C, the
mixture was centrifuged at 3,000 rpm for 5 min. The
pellet was washed in 70% ethanol and after drying,
it was dissolved in TE buffer. This solution was
treated with RNAse to make it RNA-free.

Reaction was carried out in 50 pl volume
containing 50mM KCI, 10mM Tris-HCI, 1.5 mM
MgCl,, 0.2 mM each of four dNTPs, 50 ng each of
primers, 1.5 unit Tag polimerase, and genomic DNA.
For Cry1Ac gene, amplification consisted of start of
the reaction at 95°C for 7 min and 30 cycles of 1 min
at 95°C, 1 min at 54°C and 1 min at 72°C followed by
7 min at 72°C. The sequence of the primers which
decribed as the following were designed to amplify
0.605 kb fragment of Cry7Ac gene.

1Ac-1: 5’ACAGAAGACCCTTCAATATA 3

1Ac-2: 5’GTTACCGAGTGAAGATGTAA 3’

Detection of Cry1Ac protein

To confirm Cry1Ac gene expression in
leaf tissue, Western Blot analysis was done. Fresh
leaf tissue was homogenized in extraction buffer
(0.125 M Tris-HCI, 4% SDS, 20% glycerol, 0.2 M
DTT, 0.02 bromophenol pH 6.8). Total
soluble protein was loaded and electrophoresed
in a 10% SDS-PAGE gel and then transferred to a
incubated with Cry1Ab
(1:3,000 dilution). This
antibody was found equally reactive to Cry1Ab
and Cry1Ac (Sardana et al., 1996, Cheng et al.,
1998). Alkaline phosphatase-conjugated goat anti-
rabbit IgG (Pierce) was used (1:5,000 dilution).

blue,

nylon membrane and

polyclonal antibodies
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Insect bioassay

Young, fresh leaves of transgenic tobacco
plants grown in the greenhouse were placed on
moist cotton in Petri dishes. A one third-instar larva of
H. armigera was placed in each plate in 10
replicates for each potted plant. Al the Petri dishes
were kept under the conditions that were optimal for
survival and growth of the insects.

Mortality of larvae and body weight of the

individual insects were recorded after 5 days.

(a)

Figure 1

Results

Transformation of tobacco

Results from our experiments showed that
10 mg/l PPT were sufficient to suppress shoot
regeneration from the control explants. After 3 — 5
weeks of selection on 5-10 mg/l PPT, small shoot
primordial were regenerated on the explants co -
cultured with EHA 105 (pITB2). After 4 weeks of

culture, resistant shoots were developed on 10-30

mg/l PPT medium (Figure 1, Table 1).

(a) Transformed tobacco shoots regenerated from the explants on PPT medium after 3

weeks of selection and untransformed control.

(b) Tobacco transformants and untransformants on PPT medium after 4 weeks of selection.

Table 1 Percentage of regenerated tobacco explants on PPT medium (%).

Transgenic explants Control
Duration of ~ PPT No. of No. of % of No. of No. of % of
culture (mg/) original regenerated regenerated original regenerated regenerated
explants explants explants explants explants explants
3 weeks 5 20 12 60 20 2 10
5 weeks 10 12 12 100 2 0 0
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Integration of T-DNA in the tobacco genome
The PPT-resistant regenerated calli and
shoots were examined for GUS activity by

histochemical assay. These lines exhibited the high

(Figure 2a, Table 2). Subsequently, the interest
transgenes were screened by using PCR. The 0.605
kb band on the agarose gels determined the

presence of Cry1Ac gene in the genome of the

frequency of GUS expression. On average, 60-70% initially

putative
(Figure 2b).

transformants,  respectively

of the transformants were blue in the GUS assay

(a) (b)
Figure 2 (a) Expression of GUS in the transformed tobacco shoots (2) and untransformed
control (1)
(b) PCR analysis of tobacco transformants
1: standard DNA
2: DNA from plasmid
3, 4, 5: DNA from transformants

6: DNA from untransformant

Table 2 Expression of GUS in tobacco shoots after 3 weeks on selection medium.

Transgenic shoots Control
No. of original shoots 10 10
No. of blue shoots 10 0
% of blue shoots 100 0
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The expressions of bar gene and Cry1Ac gene

After four weeks growing in the selective
medium at the concentration of 30 mg/l PPT, the
seedlings derived from the transgenic lines survived
and grew as vigorously as the plantlets grown in
fresh MS medium. Whereas, all non-transgenic
plantlets turned yellow and died (Table 3). These
the

untransformed ones in the MS medium were removed

transgenic-surviving plantlets as well as

to plant in pots in the greenhouse (Figure 3b).

(a)

(a) Western Blot of tobacco transformants

Figure 3

1: standard protein

K.326 CHUYEN GEN (T1)

Bt-1T

RANSGENIC TOBACCO

Protein encoded by Cry7Ac gene in the
transgenic lines was examined immunologically by
using a polyclonal antibody against Cry1Ab, which
also was found to be cross-reactive with Cry1Ac. A
major band was seen at the site of 50 kD in the lanes
loading the protein extracted from the transgenic
plants. No antibody reactive protein was found in the

lane of negative control (Figure 3a).

THUOC LA BOI CHUNG
TOBACCO (CONTROL)

(b)

2: protein from untransformant
3, 4, 5, 6: protein from transformants

(b) Control plant was damaged within 5 days

Table 3 Percentage of survived tobacco plantlets on PPT medium after 4 weeks of culture (%).

Transgenic plantlets Control
No. of % of No. of % of
PPT (mg/l) No. of No. of
Survived Survived survived survived
plantlets plantlets
plantlets plantlets plantlets plantlets
10 20 20 100 20 0 0
20 20 20 100 20 0 0
30 20 20 100 20 0 0
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Insect bioassay

The insecticidal activity of the transgenic
tobacco plants was tested in two-month old plants
using H. armigera. The unstransformed plants were
used as control. Since the larvae of H. armigera
can attack each other, one third-instar larva was
placed on each leaf-disc derived from each
transgenic plant for 10 replicates. Within 60 hours,
the larvae on the transgenic leaves almost stopped
feeding and began to be killed (Figure 4a). Five

days after feeding, in the genetic engineered lines,

#

|
‘

Transgenic
plant

(a)

Figure 4

the mortality of the insects reached 75% (Table 4).
The surviving larvae fed with plants carrying Bt gene
increased the body weight so much less than of the
larvae on the control (Figure 4b). Some larvae were
scored to be reduced the body weight. Those
transgenic leaf-discs exhibited only minor damage.
Whereas, larvae fed on untransformed tissue grew
well with mortality of 0% and the increase of the body
weight ranging from 8.3 — 8.5 fold (Table 5). These
larvae caused severe damage on the untransformed

leaves.

(b)

(a) Transformed plant was well protected from leaf damage

(b) H. armigera fed on transformants (right) and untransformants (left)

Table 4 Bioassay of Heliothis armigera on tobacco leaf of transformed plants.

Transgenic plants Control
After 3 days After 5 days After 3 days After 5 days
No. of larvae tested 120 120 120 120
No. of larvae died 54 90 0 0
Mortality (%) 45.0 75.0 0.0 0.0
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Table 5 Weight increase of Heliothis armigera surviving larvae.

Transgenic plants Control

Weight of larvae before tested (mg) 12.6 13.0
Weight of larvae 5 days after feeding (mg) 20.3 121.8
61.1 836.9

% of weight increase (%)

Discussion

The results presented in this paper confirm
the ability to obtain the transgenic plants using
Agrobacterium-mediated transformation. It is true
that Agrobacterium system does not always enable
to result in success for any species, especially the
monocot varieties. However, at present and in the
near future, under the conditions of most agronomic
research laboratories in Vietnam, Agrobacterium-
mediated system is very likely to be the best choice
to improve the crops carrying the new agronomically
important traits without requiring as much of time as
the traditional breeding.

For the pesticide management in
agriculture, Bt biopesticide has been used for nearly
four decades but the percentage is estimated to be
less than 1% worldwide (Krattiger, 1997) because of
many restrictions such as: necessity of repeated
applications several times per season, breaking
down the active ingredient by sunlight, being
washed by rain or dew.

Molecular analyses and insect feeding
assays revealed that the gene Cry 1Ac encoding for
the 8-endotoxin of B. thuringiensis was successfully
expressed in transgenic tobacco plants and proved
to be effective in controlling insect pests. The
the in

bioassay demonstrated effectiveness

protecting the transgenic plants from the damage
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caused by insect as soon as the attack happened.
This result confirms that Cry1Ac protein is highly
toxic to H. armigera larvae. Some studies before also
showed that the insecticidal crystal protein of the
Cry 1Ac type was effective to lessen the damage of
H. armigera (Krattiger,1997). Cry1Ac protein from
transgenic rice plant is very sensitive to the feeding
neonates of H. armigera when mixed this toxin with
the synthetic medium (Nayak et al., 1997).

Therefore, plants containing Bt insecticidal
protein indicated the application of plant genetic
engineering for the protection of crops against insect
the door for

attack and opened rapid crop

improvement.

Conclusion

Tobacco K326 variety transformed with the
Bt genes expressed for the Cry71Ac encoding for the
d-endotoxin via the Agrobacterium mediated gene
transfer contain adequate amount of insecticidal
protein. We have used the cotton bollworm in the
bioassay by feeding the third-instar larvae feeding on
the tobacco carried Bt gene leaf discs for 60 hours.
The results revealed that the larvae stopped feeding
and death after 5 days of feeding at the rate of 75%.
Furthermore, the survived larvae also significantly
decreased in body weight than the control ones fed

on the untransformed tobacco leaf discs. Our results
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should be concretely confirmed the advantages of
using the Bt transgenic plants for the crop protection

especially against the lepidopterans.
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Abstract: The study of raising native chickens in the local condition at Kuamoong village, Maefakmai
subdistrict, Sansai district, Chiang Mai by 36 farmers that raised 273 hens from February 2003 to January
2004. The result indicated that number of clutches of almost hens (49.1%) was 3 clutches/year, followed in
order (14.8 and 13.8% of hens) by 4 and 5 clutches respectively. Average production of native hen in one
year for number of clutches, total eggs, total chicks were 3.41 clutches, 39.14 eggs and 24.84 birds
respectively. The average of one clutch for number of eggs, number of chicks and hatchability were 11.60
eggs, 7.08 birds and 61.17 % respectively. In one year number of native chickens that farmer ate and sold
were 72.03 and 84.47 birds/family. Income for sales live native chickens was 3,879.82 Baht. The average
number of chickens for eating and sales were 9.54 and 10.88 birds/hen, and income from sold chickens
was 503.48 Baht/hen. Effect of season for production performance and losses rate of native chickens
showed that native hen had highest eggs and chicks per clutch in cold season (15.11 eggs and 9.95
chicks), followed in order by rainy and summer respectively. Hatchability of cold season had higher than
summer and rainy. For mortality of chickens had highest in summer (53.34%), rainy and cold season were
27.02 and 19.64 % respectively.

Keywords: Native chickens, production performance
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Table 1 Number of egg clutches of native hens in 1 year (February 2003 — January 2004).

Number of egg clutches Number of hens Percentage
1 6 2.86
2 23 10.95
3 103 49.05
4 31 14.76
5 29 13.81
6 18 8.57
Total 210 100.00
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Table 2 Egg production and reproduction performance of native hens (n = 210) in 1 year (February 2003 —

January 2004).

Egg production performance

Reproduction performance

Total eggs 8,550

No. of egg clutches/hen 3.41+1.10
No. of eggs/hen 39.14 + 14.91
No. of eggs/clutch 11.60 + 1.18

Total chicks 5,466

No. of chicks/hen 24.84 + 13.88
No. of chicks/clutch 7.08 + 2.47
Hatchability (%) 61.17 + 18.84
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Table 3 Seasonal effect on the production performance of native chickens.

Season (month)

Traits Summer Rainy Cold
(Mar. - Jun.) (July — Oct.) (Nov. — Feb.)
Hen
- No. of eggs/clutch * 11.04 +1.02° 12.74 + 1.08% 1511 + 1.14°
- No. of chicks/clutch * 6.89 + 0.87° 7.58 + 0.88% 9.95 + 0.97°
- Hatchability (%)* 61.74 + 2.72% 58.57 + 2.40° 64.86 + 2.74°
Chick (%)
- Mortality * 53.34 + 8.32° 27.02 + 6.59° 19.64 + 512°
- Losses ** 52.53 + 9.81° 36.81 + 7.42° 1066 + 4.21°
- Mortality+losses 52.93 + 8.86° 31.91 + 6.86° 15.15 + 4.98°

" Means within a row with no common superscript are significantly different (P<0.05)

" Means within a row with no common superscript are high significantly different (P<0.01)
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Table 4 Number of chickens for eating, sale and income, cost of raising native chickens.

Traits Means
No. of chickens/ income per family
- No. of chickens for eating 72.03
- No. of chickens for sale 84.47
- Income from sold chickens (Baht) 3,879.82
- Cost of raising chickens (Baht) 1,797.94
- Income return (Baht) 2,081.65
No. of chickens/income per hen
- No. of chickens for eating 9.54
- No. of chickens for sale 10.88
- Income from sold chickens (Baht) 503.48
- Cost of raising chickens (Baht) 236.26
- Income return (Baht) 273.90
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Poverty and Income Distribution of Farmers in the Royal

Project Development Centers in 2005
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Abstract: The objective of this study is to analyze the poverty and income distribution of farmers in the Royal
Project Development Centers (RPDCs) in 2005. Socio-economic data of 2610 sample farm households in
36 RPDCs had been employed to determine the general conditions and income of farmers, and to analyze
the poverty and the income distribution using Gini-coefficient. The results showed that 69% of households’
cash income in RPDCs were below the poverty line and Gini-coefficient was 0.48 indicating unequal cash
income distribution among households in the RPDCs. A general conclusion was that the farmers in the
RPDCs still need further development programs to reduce the poverty and the unequal cash income

distribution.

Keywords: Income distribution, poverty, Royal Project Development Centers, Gini-coeffecient
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Table 1 Household demographic structure and average family size.

Male Female Total
Age
head % head % head %
<11 1,279 20.33 1,137 19.43 2,416 19.90
11-20 1,309 20.81 1,296 2215 2,605 21.45
21 -30 1,173 18.65 1,039 17.75 2,212 18.22
31-40 848 13.48 869 14.85 1,717 14.14
41 -50 871 13.85 834 14.25 1,705 14.04
51 -60 485 7.71 391 6.68 876 7.21
> 60 325 5.17 286 4.89 611 5.03
Total 6,290 100.00 5,852 100.00 12,142 100.00
Average family size 2.41 51.80 2.24 48.20 4.65 100.00
auAnsiansadfiay Wginiuuuiiauiduseslddsluninudandn 10 3

X A e = aa | o WM Yo o a Ldo a =
nemIng lunNun AudE AN oATaNT A wAsa I lF5UN99Pa2sRNTNNNAU (3197 2)
nnulpeeas 11.25 3fapsaEan  Insnumansgau

Table 2 Source of land and average land holding of farm household.

Household
Source of land
Number %

Land from buying with legal right 57 2.20
Land under cultivation without any legal rights for

between 1-3 years 6 0.20

between 4-5 years 17 0.70

between 6-10 years 53 2.00

More than 10 years 2,245 86.00
Land allocated without legal right 26 1.00
Land rent 60 2.30
Farmer deny to give answer 146 5.60
Total 2,610 100.00
Average land holding (Rai/hh) 11.25
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Table 3 Average values of asset, loan and saving of farm household.

Value
Assets
(Baht/hh)
Type |
Building 78,372.45
Pick up 41,393.49
Motorcycle 17,077.55
Livestock 32,914.88
Shop house 4,390.80
Type Il
Television 3,018.55
Refrigerator 1,632.43
Radio 807.77
VDO 780.36
Washing machine 813.22
Mobile phone 712.52
Debt 34,234
Saving 20,399
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Table 4 Main occupations of farm household.

1999 ATNIN I UNNALDITINT1AFIETBY UG
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AUFD (319N 4)

Household
Occupations
Number %

Farming (crop) 1,916 73.50
Farming ( fruit crop) 186 7.10
Farming (livestock / poultry) 49 1.90
Off — farm wage employment 219 8.40
Private business 84 3.20
Government employment 36 1.40
House work 37 1.40
Others 83 3.10
Total 2,610 100.00
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Table 5 Problems encountered in agriculture of farm household.

Household
Problems
Number %

Pests and diseases 193 7.40
Expensive fertilizer input 128 4.90
Poor crop outputs 88 3.40
Low product prices 87 3.30
Inadequate water for farming 101 3.90
Lack of capital 51 2.00
Soil erosion 18 0.70
Lack of skill and knowledge in professional 16 0.60
Others 37 1.41
No problem 1,891 72.50

Total 2,610 100.00
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Table 6 Average income of farm household in 2005.

drususe gl dutuandaflauou
12,226 U el feniqzewitenndudesay 15 1e9
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Anuludadautesas 32 veaneldRliuEuan

Income source

Income (B/hh)

Baht %

1. Cash income 68,596 85
1.1 Agriculture 39,982 50
1.1.1 Vegetables 15,340 39
1.1.2 Fruits 6,559 16
1.1.3 Annual crops 5,361 14
1.1.4 Flowers 4,397 11
1.1.5 Tea/Coffee 4,141 10
1.1.6 Livestock 3,715 9
1.1.7 Others 469 1

1.2 Off-farm activities 26,605 33
1.2.1 Labor 14,011 53
1.2.2 Small business (shop) 6,543 25
1.2.3 Salary 4,667 17
1.2.4 Others 1,384 5

1.3 Other cash income 2,009 2
1.3.1 Remittance 1,655 82
1.3.2 Others 354 18
2. Non cash income 12,226 15
2.1 Value of rice from household consumption 7,678 63
2.2 Value of livestock / poultry from household consumption 3,961 32
2.3 Value of vegetable and fruit from household consumption 521 4
2.4 Value of forestry product from household consumption 66 1

Total

80,822 100
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Distribution of households’ annual cash and total income classified by income level.
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Figure 2  Distribution of households’ monthly cash and total income classified by income level and poverty line.
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over poverty line and Gini-coefficient.

Household (%)

Items
Cash income Total income
Under poverty line 68 60
Above poverty line 32 40
Gini-coefficient 0.48 -

Astluasdaiauanue

d’l dl Ce ! [ yd‘d
A unungudedouluaidugni
maldanlnsdaulnjinainnianisinems Sn1aznig
aanluszAuAuiinmenidulussiugaliamauiu
wd‘ 3| o a = ya} 1 1
seldmdusaiu uaziinnenszananessnsanlaiwin
Waniugs  Anlulsziaunisadnaiiywanuena
waznisnszanase ld Wvinaniusauneaansly
d’l dl Ly =] o | < d‘ Vo a
nunAud Asdspadulssdunasliiunisiiansan

' | A A o = o ]
ANUUILNIUAN 7 MAEades  IuziAEaiuAgsd
AN3ANHNUIEANTANNAIHARNEATUALLNBNTHAR
INHATNANZANUAINEATNT Lﬁ@miﬂ%uﬂgammam
ANl sz@nsnndsasinani e lsang
NEAININNGITUABMTEIEUANNEINAL 29NDIAYS
= = o aa , o
AnsAnwniladaniuasnanisnszanasialsuag
WNEAINTAELNANIFAANTF 1A N3Nzan s be win
e UNNT W

187



ANMTATINEAT 22(2): 179-188 (2549)

LANAITANDY

NNA INANGY UATUTUNTEE WAIUNIAI. 2543,
ANNENNIATHINAUALAIANT RN HATNT I
ﬁuﬁ@uﬁﬁmmimamwmﬂ W.A. 2543
AULINEATAIARST NU1ANeNdeLTealug,
e luad. 370 witn.

A o AL, A 3d, aevimd Bunipdums uaz
WIA3 AUNIFAQT. 2548. ANTMNAATHENA
LL@:ﬁmmmLﬂwminﬂuﬁuﬁ@uﬁﬁmm
TATINNINANT] W.A.2548. ADLLINEAIANERNT
wanenaedeslvad, @ealud. 340 wih.

WE ATRauin. 2523, i?”gm@ﬁuﬁmdwmqmﬂiﬁmm

Yt du. a1UNANNNUIING1A e
SIINANART, NIV, 158 U1,

[

AN UAD AWUNTIR. 2548, LATRNTTAENNE

Lﬂﬁ‘iﬁ”gﬁ@ﬁﬁ’]ﬁﬁy: N34T 33 LA
gINAU AAEI1 AIUIUAUAY TRIT19AN
#1NAU WATAINNTULTTeT Y UuIAN
gINAU W.A. 2535-2547. A11TNITUAT A
WA, (sruuaaulal). unasdaya: http:/
service.nso.go.th/nso/data/data05/eco01-
12/chart_table/tab9-33.pdf (3 fua1eU
2548).

188



USHN 2395504 AULARTIUTULUANAF A11R

2. A1 Q. TAYS

NAMNEUR LUNITAUTLAYY

NNFAANNNNTAITINEAT UAIATUSLNHATANRNS NUIINeReLTaglund
WNENISLELNTANSNSITINITUasINALULAE
AUNITINHATLAZATUAY 9 NLNEIUD

% Y v [ 1 e %
°lumsw UINIANITLNRATARIUTZIN ﬁol‘lﬁ LUANELLU] LL@%LL"IN‘II‘NVLG]




JOURNAL OF AGRICULTURE

A Technical Journal of Faculty of Agriculture, Chiang Mai University

Volume 22 No. 2 June 2006

Effect of Plant Nutrition on Growth and Development of Curcuma alismatifolia Gagnep.

Sopita Tapun and SOraya RUBMIUNGSTI........uurteetereertieiieeaeesuee st sseesmsessesstesaseassesness e ssesaseseessessses 95
Effect of Nitrogen and Calcium on Growth and Nutrient Accumulation in Hippeastrum spp.

Jakarin Somboon and Soraya RUBMIUNGSTI......c..ceiuuiiiiair ettt seeea 105
Postharvest Physico-chemical Quality of Strawberry Fruit cv. No. 72

Chaipichit chuamuangphan and Danai BoonyakKiat.........c..cccceeiiriiiciinenniiieeieesiees e s sses s e 113
Effect of Chitosan Coating on Fungal Infection in Strawberry Fruit cv. No. 72

Pimjai Seehanam, Danai Boonyakiat and Kobkiat Saengnil...........cccccoeviiiieiiies corviieeesieiniiees ceen 123
Effects of Light Supplement Methods on Off-season Flowering of Curcuma alismatifolia Gagnep.

Anong Payakaihapon and Soraya RUBMIUNGSTI..........civeeiueruiiiiarieesee et s sbeesseesme s e 131
Basic Information for Varietal Improvement of Crown Flower (Calotropis gigantea)

Uraiwan Taya and AdiSOrN KraSaEChai..........c.uuieeiiir ittt e e e 141
Response of Different Salinity Levels on Growth of Amaranthus dubius

Somchai ChaKhatraKan. . ........uiviiieeie e e e s sr s e e n e eane s 147
Agrobacterium-Mediated Transformation of Cry1Ac Gene to Tobacco (Nicotiana tabacum) and Evaluation
of Heliothis armigera Resistance

Tran Thi Dung, Le Tan Duc, Nguyen Huu Ho and Nguyen Van Uyen........ccccceeeecicciiieieeeece e 147
Production Performance of Native Chickens in Village

Onanong Pimcomelai, Chusak Prapasawat and Amnuay Leotaragul............cccceeierieiiiiiieninniennns 171
Poverty and Income Distribution of Farmers in the Royal Project Development Centers in 2005

Lo IS RSN T=T o] oTo] 1o 1S7= T PP 179

ISSN 0857-0841



	Page 1
	ปกในหลัง
	บริษัท ฉวีวรรณ  อินเตอร์เนชั่นแนลฟู้ดส์ จำกัด
	อ. ศรีราชา  จ. ชลบุรี
	ในการพัฒนาภาคการเกษตรของประเทศให้เข้มแข็งและแข่งขันได้


	ปกหลัง
	Page 1


