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Effect of Chemical Fertilizer Applications on Soil and Rice
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Abstract

The study of the effect of fertilizer application on the qualities of soil and rice yields
in paddy field, Nong Harn area, Sakon Nakhon province. The experiments were conducted
with six different treatments, by using chemical fertilizers (16-16-8 and 46-0-0 or urea): (1)
35 kg/rai of 16-16-8 fertilizer on 30" day and 15 kg/rai of urea fertilizer on 60" and 90" day
by broadcasting (T1), deep placement at 10 cm (T2) and 20 cm (T3); (2) fertilizer 16-16-8 70
kg/rai and urea 30 kg/rai by broadcasting (T4), deep placement at 10 cm (T5) and 20 cm (T6).

The results of soil qualities revealed that pH was highest (8.44) in T5 on 90" day
and the lowest pH was 8.44 in T1. Additionally, the highest and lowest of OM were found
in T1 (0.98%) and T4 (0.57%), respectively. At the same fertilization rate, the oxidation-
reduction potential was highest in T1 (-130.00 mV), the lowest NHa*—N concentration was
103.96 mg/L and NO, -N concentration of 8.30 mg/L was highest. For deep placement at
10 and 20 cm, the oxidation-reduction potentials were -161.00 and -215.20 mV; the NHA*—N
concentrations were 230.42 and 314.23 mg/kg; NOS'—N concentrations were 7.39 and 5.91
me/kg, respectively. The soil qualities in different treatments were significantly different
(P < 0.05). The highest and lowest of PO43’—P concentrations were 29.17 in T3 and 10.03
me/kg in T1, respectively. It was noted that the available phosphorus was very low and

the results showed the same as two times of fertilization rate.
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The results of rice yield presented significantly difference (P < 0.05). The highest rice
yield was found in treatment of deep placement at 10 cm at the same fertilization rate.
The highest rice yield was 360.2 kg/rai in T5 and lowest was 215.0 kg/rai in T3. However,
245.3 kg/rai of rice yield by fertilizer application by T2 was produced which is less affecting
the aquatic environment than that by T5. Therefore, the fertilizer application of T2 was
suggested for farmer practice.

Keywords: Fertilizer application, Deep placement, Broadcasting, Paddy field
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Figure 1 NH4+—N concentrations in soil of paddy fields at different days after fertilization.

(T1-T6 are the experimental treatments. Error bars show + SD. Different letters

above each column for the same havesting day are significantly different

according to Duncan’s new multiple range test, at P < 0.05)
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Figure 2 NOS'—N concentrations in soil of paddy fields at different days after fertilization.
(T1-T6 are the experimental treatments. Error bars show + SD. Different letters

above each column for the same havesting day are significantly different

according to Duncan’s new multiple range test, at P < 0.05)
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Figure 3 PO43'—P concentrations in soil of paddy fields at different days after fertilization.
(T1-T6 are the experimental treatments. Error bars show + SD. Different letters

above each column for the same havesting day are significantly different

according to Duncan’s new multiple range test, at P < 0.05)
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Figure 4 Rice yields after different fertilizer treatments, a—f = Values (+ SD) with different

superscript letters are significantly different according to Duncan’s new multiple

range test, at P < 0.05.
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Effect of seed priming with KNO, and coating on germination,
seedling growth and longevity of field corn seeds
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Abstract

Field corn is a main crop used in the animal feed industry. Therefore, the crop is in
high demand. However, during the corn production process, degradation of field corn
seed quality is an important problem for farmers. This has shortened the storage time of
the corn seeds. To solve this problem, seed priming and seed coating technology is
applied to improve the quality of seeds. This current experiment aims to study the
changes of corn seed quality after being primed with different portions of KNO, and being
coated with fungicides. The experiment was conducted at the Seed Technology Laboratory,
Faculty of Agricultural Production, Maejo University. The experiment was divided into two
groups and the results are as follow. For the first group of experiments, corn seeds were
primed with different portions of KNO_. It was found that seeds primed with 1.5 grams of
KNO, had a higher speed of radical emergence, better germination, and a higher speed
of germination, longer shoot length, and longer root length, and improved total seedlings

compared to seeds that were not primed. Importantly, the differences were statistically
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significant. Concerning the second group of experiments, seeds primed with the two best
portions of KNO,, the seeds were then coated and storage in the controlled condition.
The result shows that, when tested in the experimental house, after being stored for
three and four months, coated seeds primed with 1.5 grams of KNO, had better germination
compared to seeds that were not primed. The difference was found statistically significant.

Keywords: Seed enhancement, seed priming, seed quality, fungicide
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Table 2 Dead seed, fresh seed and abnormal seedling of field corn seed after primed
seed with difference rate of KNO3 and tested under laboratory condition.

Laboratory condition

Treatment' Dead seed %) Fresh seed Abnormal
(%)* (%) seedling (%)
T1 1ab’ (-100) 2 1
T2 0b 0 1 1
T3 1 ab (+200) 0 1
T4 3a 0 0 0
T5 1 ab (-100) 0 0
T6 0b 0 0 1
T7 1 ab 0 1 0
T8 1 ab 0 0 1
T9 1 ab (+100) 0 1
T10 2 ab 0 0
Mean 0.89 0.40 0.60
F-test * ns ns
CV. (%) 40.13 48.99 40.32

ns, *: Not significantly difference and significantly different at P<0.05 respectively.

' T1 = Control, T2 = Priming + HZO, T3 = Priming + KNO3 0.1 g, T4 = Priming + KNO3 03¢,
T5 = Priming + KNO3 0.5 g, Té = Priming + KNO3 0.7 g, T7 = Priming + KNO3 0.9 g,
T8 = Priming + KNO3 1.1 ¢, T9 = Priming + KNO3 1.3 ¢, T10 = Priming + KNO3 1.5¢.

? Data are transformed by square root vx+05 before statistical analysis.

® Means within a column followed by the same letter are not significantly at P<0.05 by
DMRT.

* The number in parenthesis refer to percentage of increase (+) and decrease (-) compared

to the control.
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Table 3 Radicle emergence, speed of radicle emergence, germination percentage and
speed of germination of field corn seed after primed seed with difference rate
of KNO3 and tested under laboratory condition.

Laboratory condition

Treatment'  Radicle Sfaedeifl: ' . Germination Spefe d (_)f
emt(e:/i;eznce emergence (%) (%) (%) (g:lrg:;j:; (%)
(roots/day)
T1 92 34.33 ¢’ 95 c 2356 b
T2 92 41.77 ab (+22) 96 bc (+1) 2384 b (+1)
T3 97 42.77 a (+25) 97 a-c (+2) 24.63 a (+5)
T4 95 41.89 ab (+22) 98 ab (+3) 24.66 a (+5)
T5 97 43.77 a (+27) 97 a-c (+4) 24.53 3 (+4)
T6 97 41.22 ab (+20) 97 a-c (+2) 24.90 a (+6)
T7 93 38.33 b (+12) 98 ab (+3) 24.63 a (+5)
T8 97 43.77 a (+27) 97 a-c (+2) 24.56 a (+4)
T9 97 45.00 a (+31) 98 ab (+3) 24.83 a (+5)
T10 94 44.88 a (+31) 100 a (+5) 24.50 a (+4)
Mean 41.77 98.30 24.46
F-test ns *x * *x
CV.(%) 7.66 4.70 531 1.51

ns, *, **: Not significantly difference and significantly different at P<0.05 and P<0.01

respectively.

' T1 = Control, T2 = Priming + HZO, T3 = Priming + KNO3 0.1 ¢, T4 = Priming + KNO3 03¢,
T5 = Priming + KNO3 0.5 g, Té = Priming + KNO3 0.7 g, T7 = Priming + KNO3 09 g,
T8 = Priming + KNO3 1.1 g, T9 = Priming + KNO3 1.3 g, T10 = Priming + KNO3 154

? Data are transformed by the arcsine before statistical analysis and back transformed
data are presented.

® Means within a column followed by the same letter are not significantly at P<0.05 by
DMRT.

* The number in parenthesis refer to percentage of increase (+) compared to the control.
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Table 4 Shootlength, root length and total seedling of field corn seed after primed seed

with difference rate of KNO3 and tested under laboratory condition.

Laboratory condition

Treatment' Shoot Root length Total seedling
(%)° %) (%)
length (mm) (mm) (mm)
T1 99.70 b’ 135.07 b 234.77 ¢
T2 116.05 b (+16) 155.90 ab (+15) 271.95 bc (+16)
T3 120.53 b (+21) 163.33 ab (+21) 289.30 ab (+23)
T4 119.43 b (+20) 163.60 ab (+21) 283.03 ab (+21)
T5 111.70 b (+12) 160.03 ab (+18) 271.73 bc (+16)
T6 11713 b (+17) 160.33 ab (+19) 277.47 ac (+18)
T7 119.77 b (+20) 158.40 ab (+17) 285.93 ab (+22)
T8 119.40 b (+20) 147.83 b (+9) 267.23 bc (+14)
T9 12597 b (+26) 166.17 ab (+23) 307.03 ab (+31)
T10 163.30 a (+64) 186.50 a (+38) 321.70 a (+37)
Mean 121.30 159.72 281.01
F-test * ** **
CV.(%) 15.27 11.69 8.70

ns, *, **: Not significantly difference and significantly different at P<0.05 and P<0.01

respectively.



9. WAaNNSSUNISINUAS 2(2):15-30
J. Agri. Prod.

' T1 = Control, T2 = Priming + Hzo, T3 = Priming + KNO3 0.1 g, T4 = Priming + KNO3 03¢,
T5 = Priming + KNO3 0.5 g, Té = Priming + KNO3 0.7 g, T7 = Priming + KNO3 09 g,
18 = Priming + KNO_ 1.1 g, T9 = Priming + KNO, 1.3 g, T10 = Priming + KNO, 1.5 g.

DMRT.
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\wande KNO3ﬁﬂﬁmﬁﬂﬂ’uﬁ:ﬁﬁﬂwmgﬁmé’mi
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(atly, 2539; Gupta et al., 2011) @eaAdoINU
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Osmopriming f1ae KNO, 87151 0.5% uaw 1.0%

Means within a column followed by the same letter are not significantly at P<0.05 by

The number in parenthesis refer to percentage of increase (+) compared to the control.
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Table 5 Germination percentage (%) of coated field corn seeds after coating and storing
under controlled storage condition.

Storage period (months)

Treatment' Laboratory condition Greenhouse condition
0 1 2 3 4 0 1 2 3 4
T1 99 %% 99 99 99 100 99 93 99 91b 90b
T2 100 99 100 98 100 99 88 99 95ab 93ab
T3 98 99 99 99 99 99 94 99 97a 9%a
T4 100 99 100 100 99 97 95 97 9a 99a
F-test ns ns ns ns ns ns ns ns * *

CV. (%) 129 154 130 082 0.81 1.16 441 117 240 3.63

ns, *: Not significantly difference and significantly different at P<0.05 respectively.

' T1 = Control, T2 = Priming + H,0, T3 = Coating + (Priming + KNO, 1.3 g.), T4 = Coating +
(Priming + KNO, 1.5 g.)

? Data are transformed by the arcsine before statistical analysis and back transformed data are
presented.

® Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

Table 6 Speed of germination (plant/day) of coated field corn seeds after coating and
storing under controlled storage condition.

Storage period (months)

Treatment' Laboratory condition Greenhouse condition

0 1 2 3 4 0 1 2 3 4
T1 2465 2447 24.65 1217 1248 2440 2125bc® 2440 1021 10.33
T2 2494 2493 2494 1210 1250 2444 1996c 2444 9.44 998
T3 2451 2453 2451 1241 1238  24.00 2209ab 24.02 10.46 10.29
T4 2500 24.73 2500 1240 1240 2565 2328a 24.65 11.30 10.98
F-test ns ns ns ns ns ns x* ns ns ns
CV. (%) 1.39 144 139 1.18 1.07 1.65 4.68 1.66 9.66 6.82

ns, **: Not significantly difference and significantly different at P<0.01 respectively.

' T1 = Control, T2 = Priming + HO, T3 = Coating + (Priming + KNO3 1.3 g), T4 = Coating +
(Priming + KNO, 1.5 g.)

? Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.
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Testing of fig varieties on highland
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Abstract

The purpose of this research was determined the satiable of fig varieties for cultivating
in highland. Five fig varieties; Dauphine, Japan, Verte, Variegated, and Brown-turkey were
grown at Chiang-Mai Royal Agricultural Research Center (CMRARC), 1,300 meters above
sea level. After the fourth year (2012-2015), Variegated had the highest annual increase
in trunk circumsference growth. The average annual increase of Variegated trunk
circumference was 2.4 cm/year, followed by Japan, Dauphine, Verte, and Brown-Turkey
which were 2.0, 1.7, 1.3 and 1.0 cm/year, respectively. Japan showed the highest average
yield per plant, 50 fruits. While Verte, Dauphine, Variegated, and Brown-Turkey showed
average yield of 35, 33, 20 and 5 fruits plant respectively. Mature fruit results indicated
that Brown-Turkey had the highest average fruit weight (65.5 ¢/fruit). This followed by
Japan, Dauphine and Verte, 42.9, 35.4 and 33.6 ¢/fruit. respectively Variegated variety had
produced the smallest fruit at 20.46 g¢/fruit. Japan variety had the highest total soluble
solids at 12.3 brix, followed by Variegated, Brown-Turkey and Verte varieties with total
soluble solids as 11.9, 11.5 and 9.65 “Brix respectively. Dauphine has lowest dissolved
solids at 8.94 °Brix. Overall, Japan variety are more suitable for highland planting than
other varieties in this trial.

Keywords: Fig, highland, variety evaluation, quality
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(Table 3, Figure 3)

Table1 Trunk circumference of five varieties fig

Trunk circumference

Average annual increase of Variegated

Varieties
(cm.) trunk circumference (cm./year)

Japan 8.20° 2.0°
Variegated 11.4° 2.4°
Dauphine 11.9° 1.7°
Verte 10.3* 1.3°
Brown Turkey 8.00° 1.0°
F-test *% *x%

CV. (%) 28.00 9.08

** Means within a column followed by different alphabets were significantly different at P<0.01

by DMRT

Table 2 Average yield of five varieties fig

Varieties Number of fruit Weight of fruit / tree (Kg.)

Japan 50° 2.16°
Variegated 20° 0.41°
Dauphine 33° 1.17°
Verte 35° 1.18°
Brown Turkey 5.0° 0.33°
F-test * *

C.V. (%) 26.00 6.64

*

by DMRT

Means within a column followed by different alphabets were significantly different at P<0.05
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Table 3 Fruit quality of five varieties fig
Varieties Weight (g.) Width (cm.) length (cm.) (% Brix)

Japan 42.9° 4.69b° 5.69% 12.3°
Variegated 20.5° 4.77% 5.23% 11.9%
Dauphine 35.4° 9.73° 6.20° 8.94°
Verte 33.6° 3.65° 4.50° 9.65°
Brown turkey 65.5° 5.00%° 6.50° 11.5%
F-test * * * *

C.V. (%) 38.50 15.26 6.64 10.62

*

Means within a column followed by different alphabets were significantly different at P<0.05
by DMRT

Figure 2 Fruit setting

Figure 3 Fruit characteristic of Brown Turkey (A), Dauphine (B), Japan (C), Variegated (D)
and Verte (E) of fig
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Study on growth and some substances content of 9 varieties
of Houttuynia cordata
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Horticulture Research Institute Department of Agriculture, Bangkok 50 Ladyao, Chatuchak, Bangkok
10900

* Corresponding author: weerapon99@hotmail.com

Abstract

Plu Kao (Houttuynia cordata) cultivars were collected from various sources in
Northern Thailand. They were identified into 3 groups included red leaf group (of Chiang
Rai, Chiang Mai and Phitsanulok), green leaf group (of Lumpang, Phrae and Sukhothai)
and Purple stalk group (of Phrae 1, Phrae 2 and Phrae 3). Planting 3 groups of Plu Kao at
Chiang Mai Royal Agricultural Research Center in 2013. The experimental was designed
as RCBD with 9 treatments and 3 replications. After 3 months of planting, there was no
significant difference in the growth of canopy. It was found that purple stalk of Phrae 1
had the highest canopy as 21.91 centimeters but not different from other groups. At the
age of 6 months, all three groups showed no significant different in growth of canopy

and average number of leaves per tree. When considering the fresh weight per square
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meter, it was found that green of Lumpang, red leaf of Phitsanulok, purple stalk of Phrae
2 and green leaf of Sukhothai group were 2,450, 2,250, 2,150 and 2,050 grams, respectively.
Whereas purple stalk of Phrae 1, red leaf of Chiang Rai, red leaf of Chiang Mai and green
leaf of Phrea had average fresh weight per square meter as 1,250, 1,150, 1,000 and 1,000
grams, respectively. However, dry weight (at 45 °C for 24 hours) of all cultivars were not
statistically different form each other. It was found that the quercetin and rutin of purple
stalk of Phrea 1 tended to have high content of quercetin than other cultivars. For rutin
substance, it was found that green leaf of Lumpang contained higher rutin than that of
other cultivars.

Keywords: Plu Kao, Quercetin, Rutin
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Table 1 Plant height and number of leaf of 9 chameleon cultivars at 3 and 6 months after

planting.
Plant height (cm) Number of leaf
Cultivars
3 months 6 months 3 months 6 months
red leaf Ching Rai 18.66 32.50 ** 8.57 ** 8.47°
red leaf Phitsanulok 20.13 *° 34.57 *° 7.10 * 7.47 %
red leaf Ching Mai 20.43 35.27 ° 7.33 5 7.50 *°
green leaf Lumpang 15.36 ° 30.40 © 6.47 ¢ 7.20°%°
green leaf Phare 19.96 31.43 % 6.93 ° 7.63%
green leaf Sukhothai 15.86 * 30.93 ™ 6.57 752
Purple stalk Phrae No.1 21.91° 32.50 ** 9.67° 6.63°
Purple stalk Phrae No.2 19.66 *° 34.37 % 8.73 7.27%
Purple stalk Phrae No.3 20.13 *° 30.23 10.43° 6.83%
F-test * * * *
C.V. (%) 15.26 6.64 19.00 9.66

" = Non significant difference, * = Singnificant difference at probability level 0.05

Table 2 Plant spread of 9 Chameleon plant cultivars at 3 and 6 months after planting.

Plant spread (cm)

Cultivars 3 months 6 months

North-South  East-West  North-South  East-West

red leaf Ching Rai 14.45 14.30 14.73 14.77
red leaf Phitsanulok 14.57 14.50 15.13 14.87
red leaf Ching Mai 13.67 13.23 15.97 16.30
green leaf Lumpang 13.43 13.07 15.07 15.83
green leaf Phare 13.43 13.40 14.87 15.47
green leaf Sukhothai 13.53 13.03 15.23 16.33
Purple stalk Phrae No.1 15.87 15.50 15.87 16.60
Purple stalk Phrae No.2 13.93 14.20 15.33 16.13
Purple stalk Phrae No.3 16.67 14.53 15.17 15.90
F-test ns ns ns ns
C.V. (%) 10.62 8.48 4.64 6.95

" = Non significant difference, * = Singnificant difference at probability level 0.05
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Table 3 Fresh weightand dry weight of 9 chameleon plant cultivars at 6 months after planting.

Cultivars Fresh weight (g) Dry weight (g)
red leaf Ching Rai 1,150 160
red leaf Phitsanulok 2,250 155
red leaf Ching Mai 1,000 160
green leaf Lumpang 2,450 175
green leaf Phare 1,000 180
green leaf Sukhothai 2,050 170
Purple stalk Phrae No.1 1,250 100
Purple stalk Phrae No.2 2,150 155
Purple stalk Phrae No.3 1,000 150

F-test * ns
CV. (%) 40.32 38.50

" = Non significant difference, * = Singnificant difference at probability level 0.05

2) d1581Agy

WU Quercetin TungAIaneiugiTuIwng 1 USunugen sesaanlauianeiuginusiag

LIS 2 LAENIULIGWINS 3 AD 2.68, 2.22 kay 1.79 (+ 0.21) Haan5u/nSUIUTNLAS AuaInu

@ Rutin nuvSinageaniuaeiugluldesdiin sesaunfeasiugluldeiunsuaginuiig

WS 3 JUSunau 1.25, 0.94 wag 0.87 Tadnsu/nsutinvungia aua1nu (Table 4)

Table 4 Quercetin and rutin content in leaf of 9 chameleon plant cultivars at 6 months

after planting.

Cultivars

Quercetin (mg/g Dw)

Rutin (mg/g Dw)

red leaf Ching Rai

red leaf Phitsanulok
red leaf Ching Mai
green leaf Lumpang
green leaf Phare

green leaf Sukhothai
Purple stalk Phrae No.1
Purple stalk Phrae No.2
Purple stalk Phrae No.3

1.02°
1.20 °
1.21°
0.91°¢
0.76
1.00 °
2.68°
222
1.79%®

0.57°
0.81°
0.66 °
1.25°
0.94
0.64 °
0.62°
0.67 °
0.87

F-test

*

*

" = Non significant difference, * = Significant difference at probability level 0.05
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Figure 1 Characteristics of 9 chameleon cultivars
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Figure 2 leaf of chameleon plant and flower morphology at various blooming stage
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The influence of seed coating with Captan and Metalaxyl
after primed seed on germination, seedling growth and
longevity of field corn seeds

Inswad N9laN” waz nassnd ns
Jakkrapong Kangsopa and Phetcarat Jeephet

@19139%13 AERAANTTUNISIAEAT WInendewdls snedunsiy Sandadeslud 50290
Division of Agronomy, Faculty of Agricultural Production, Maejo University, Chiang Mai 50290

* Corresponding author: jakkrapong_ks@mju.ac.th

Abstract

Currently, maize is a crop type that is in high demands for producing animal feeds.
However, maize cultivation often has problems with low germination and seed vigor. This
is the result of an ineffective post-planting process and improper storage which leads to
seed deterioration. This experiment aims to study the results of seeds coated with Captan
and Metalaxyl after the seed priming process. The changes in germination and growth of
maize seedlings after the storage process were also monitored. The experiment was
conducted at the Seed Technology Laboratory, Faculty of Agricultural Production, Maejo
University. The experiment results are as follows. When tested in a laboratory condition,
maize seeds coated with 0.5 g.ai. of Captan and Metalaxyl did not have decreased
germination rate and vigor after stored for four months when compared to non-coated.
Nevertheless, when tested in the greenhouse, it was found that after storing the seeds
for three months, the differences of the germination and speed of germination were not
statistically significant. At the same time, after stored for four months, seeds coated with

0.5 g.ai. of Metalaxyl had better germination and higher speed of germination compared
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to those coated with Captan, but the differences were not statistically different.
Furthermore, when looking at changes in seedling growth, it was found that after four
months of seed storage, seeds coated with 0.5 g.ai. of Captan and Metalaxyl had better
shoot lengths and shoot fresh weight and the differences were statistically significant
when compared to non-coated, when tested both in the laboratory and greenhouse
conditions. Regarding the shoot length, when tested in the greenhouse, it was found that
after the 4 months storage, all methods of seed coating did not result in the difference
of shoot length which was also not statistically significant compared to non-coated.

Keywords: Seed conditioning, seed priming, seed quality, fungicide
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Show seed coating formulation of field corn seed after primed seeds.

Seed coating formulation

Coating substance

T1 T2 T3 T4
Carboxylmethyl cellulose (CMC) (g) - 0.1 0.1 0.1
Captan (g.ai.) - - 0.5 -
Metalaxyl (g.ai.) - - - 0.5
Water (ml) - 99.9 99.4 99.4
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Table 2 Germination percentage (%) of coated field corn seeds in laboratory and
greenhouse conditions tests following storage under controlled condition.

Laboratory condition

Greenhouse condition

Treatment' Storage period (months)
1 2 3 4 1 2 3 4
T1 99° 99 99 97 99 99 96 94 bc’
T2 98 99 98 97 99 99 99 97 a
T3 99 99 98 98 99 99 79 93 c
T4 98 99 99 97 97 97 96 95 b
F-test ns ns ns ns ns ns ns x*
CV.(%) 6.92 5.50 5.99 8.09 6.27 549 1676  2.06

ns, **: Not significantly difference, significantly different at P<0.01 respectively.

' T1 = Untreated, T2 = coating with CMC, T3 = coating with captan 0.5 g.ai., T4 = coating
with metalaxyl 0.5 g.ai.,

? Data are transformed by the arcsine before statistical analysis and back transformed
data are presented.

® Means within a column followed by the same letter are not significantly at P<0.05 by
DMRT.
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Table 3 Speed of germination (plant/day) of coated field corn seeds in laboratory and

greenhouse conditions tests following storage under controlled condition.

Laboratory condition

Greenhouse condition

Treatment' Storage period (months)
1 2 3 4 1 2 3 4
T1 24.67 2483 24.67 24.27 2451 2451 2242 2330 ab’
T2 2444 2461 2450 24.33 2480 2480 23.64 2386 a
T3 24.67 2461 2450 24.50 2477 2477 19.18 2263 Db
T4 2450 24.63 24.60 24.26 2430 2430 23.17 2353a
F-test ns ns ns ns ns ns ns **
CV.(%) 2.04 1.18 1.59 2.98 2.0 323 1887 1.77

ns, **: Not significantly difference, significantly different at P<0.01 respectively.

' T1 = Untreated, T2 = coating with CMC, T3 = coating with captan 0.5 g.ai., T4 = coating

with metalaxyl 0.5 g.ai.,

> Means within a column followed by the same letter are not significantly at P<0.05 by

DMRT.
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Table 4 Shoot length (cm) of coated field corn seeds in laboratory and greenhouse

conditions tests following storage under controlled condition.

Laboratory condition

Greenhouse condition

Treatment' Storage period (months)
1 2 3 q 1 2 3 4
T1 13.37 1139 11370H° 10.75b 13.65b 7.33b 817b 7.65c
T2 1294 1210 1208b 11.39b 1468ab 791 b 93%9a 9.10b
T3 1294 12.02 13.12a 1230a 15.18a 853a 1006a 9.42a
T4 13.74 1367 1320a 1243a 1535a 845a 10.19a 9.33a
Ftest ns ns *x *x M *% *% *%
CV.(%) 6.83 4.50 3.44 4.56 4.19 4.62 5.40 3.35
ns, ¥, **: Not significantly difference, significantly different at P<0.05 and P<0.01 respectively.

' T1 = Untreated, T2 = coating with CMC, T3 = coating with captan 0.5 g.ai., T4 = coating

with metalaxyl 0.5 g.ai,

> Means within a column followed by the same letter are not significantly at P<0.05 by

DMRT.
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Table 5 Rootlength and seedling length of coated field corn seeds in laboratory condition
tests following storage under controlled condition.

Laboratory condition

Treatment' Root length (cm) Seedling length (cm)
1 2 3 q 1 2 3 4
T1 19.12 1861 1999 19.29 3249  36.00 3136C  30.03
T2 20.38 18.84 19.81 19.82 3332 3094 3189b 31.21
T3 20.94 19.83 1958 20.12 3388 3185 3269a 3243
T4 20.14 1770 20.03 20.23 33.89 30.89 3323a 32.66
F-test ns ns ns ns ns ns *x ns
CV.(%) 4.63 7.02 3.22 5.24 3.15 19.12 1.60 4.47

ns, **: Not significantly difference, significantly different at P<0.01 respectively.

' T1 = Untreated, T2 = coating with CMC, T3 = coating with captan 0.5 g.ai., T4 = coating
with metalaxyl 0.5 g.ai.,

? Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

Table 6 Seedling fresh weight and Shoot fresh weight of coated field corn seeds in laboratory
and greenhouse conditions tests following storage under controlled condition.

Laboratory condition Greenhouse condition
Seedling fresh weight (mg) Shoot fresh weight (mg)
Treatment’
Storage period (months)
1 2 3 q 1 2 3 4
T1 7106 b* 6,660 6,640 c 6,146 b 4,796 2,583 3086b 2,820 c
T2 7003b 7,533 7,313b 6,320ab 5266 2916 3293b 3573bc
T3 8,430a 7,423 8560a 6,916a 5346 3,033 3,780a 3,780 a
T4 8226a 7,226 71,716b 6,870a 5,083 2,830 3983 a 3,680a
F-test ** ns ** * ns ns *x *x
CV.(%) 5.82 5.22 4.48 4.29 7.07 7.34 5.87 5.97

ns, ¥, **: Not significantly difference, significantly different at P<0.05 and P<0.01 respectively.

' T1 = Untreated, T2 = coating with CMC, T3 = coating with captan 0.5 g.ai., T4 = coating
with metalaxyl 0.5 g.ai.,

? Means within a column followed by the same letter are not significantly at P<0.05 by DMRTO5.
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Influence of BAP on the growth of potato mother plants
production in hydroponic system
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Orathai Wongmetha" Anupop Puekpong Kittichai Saeyang and Onanong
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Chiang Mai Royal Agricultural Research Center, Department of Agriculture, Nongkhwai, Chiang Mai 50230

* Corresponding author: agriculture 2d@hotmail.com

Abstract

Nowadays, there is demand of potato mother plant for pre-basic seed (GO) production.
Therefore, we aim to study of influence of BAP on the growth of potato mother plant
production in hydroponic system. This study was conducted in research center at the
KhunWang Chiang Mai Royal Agricultural Research Center (CMRARC), Maewin, Maewang,
Chiang Mai in cool seasons during 2017-2018. The experiment was designed using
randomized complete block design (RCBD) with five treatments and three replications of
differ 6-benzylaminopurine (BAP) concentrations; 0, 50, 100, 150 and 200 mg " production
of mother plants hydroponic system. The box tray size in hydroponic system was 1 x 2.4
m for each treatment. The plantation space was 10 x 10 cm. The growth of mother plants
in hydroponic system that treated with 50 mg " BAP after cutting 30 days was showed
significant higher (27.7 cm) than other concentration. The growth rate of mother plant
after planting 30 days was higher (0.57 cm d”) than BAP concentrations but did not
significantly different with control. Moreover, the number of stem nodes (4 nodes) was
different from other treatments. The stem cutting in 50 mg " BAP (264 shoots) in 2.4 m*
area did not statistically significant in 200 mg " BAP, 100 mg " BAP, 150 mg " BAP and
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untreated. Therefore, 50 mg | BAP spray in potato foliar was appropriate hormone to
increase the growth rate, number of shoot cutting and number of node in stem cutting
of mother plant production in hydroponic system.

Keywords: Mother plant, 6-benzylaminopurine (BAP), hydroponic, potato

UNAnge
= = o Y R A A | A ) o o & Y .

\esnianudesnsiuwiiugiudSuneldluniswdaduiiudtunan (pre-basic seed:

=£ o v a a ! a a v [ a
G0) Fedndudemeaeusnsnavesgailuudenisiasyivlnvesiuwinuglusyuulalasinia
AllummageungudennTaIdednil (1u319) Sunewsinng Jariaideddva U 2560-2561
TNUHUNINARDIUY RCBD Usznausie 5 nssuds n3suisay 3 91 laun linusgesluuisenis
La3eytAule (control) 1l 6-benzylaminopurine (BAP) 86151 50 100 150 tag 200 mg U laein3ew
nszuzUgnlalasinda aun 1 x 2.4 wes Nldszevdan 10 x 10 WUAWAT NUIINITNUEIILS
M3aTYAUle BAP 8m31 50 mg U vilvisuusliugiiunsanony 30 Ju Insiasaivlamuninugs

a = a gy PN = 1 i | AN o W
\WwheEgn 27.7 lwuRluns ddnsn1siiuvenugwnniian 0.57 cm d” uansnseenaditdeiy
nsadRtun1swume BAP Tudnsiiige usildunnsedunisnumedndan Smnudesesiunde

= Y = a ] aaw 3 ' o o o a
WNTign 4 Yo Fellanuuandransatifiunisnudan uag BAP uaziiduiuvendatdniiadey

&4 = P < ° o oV i ]
eiuvan 2.4 MIaRs 1NTign 264 von wiegnslsnnuinusensnidndilifinnuuansitg
pg1aditudAgMsaiAiuAITIL BAP 8751 200 mg [ 100 mg 1 ldfinswugesluu waz BAP
9131 150 mg [ detiun1swu BAP Tudnsilunngaunannuidutu 50 mg ' druduasunis

o—

BWeydule wasiiudnnueeatunisindndvesiusiunisluszuulalasindalifian
1dfiny: AuLiug 6-benzylaminopurine (BAP) lalasinila siunss

Do

o o ) v A o & i 2 ) )
AU "XN‘VHW‘VllIﬂ']ﬁTJQﬂlIUﬂJﬁﬂll']ﬂV]?!ﬂﬂ@ WAIN

funsa (Solanum tuberosum L) Wu  Weslny sesawnlaun Jawinnin dmu

flemsivgnldlumeugu-mun dafln
ddryoeflususuiidvetan sesa1n 41 $miand
wazt1lna Sunfalalyfivermndnves
Useialne widufiviasughafiddnyludu
\ufivgpamnssuifyadmaneiiudiuum
vhs1eldgaads 15,000-25,000 v/ls oy
nunsnshuwanamilenasny usenideanile

WFoee wgin S inesysal wagunsitudl
Tunesy fueenideamile lowd Swinnuessane
anauns Loy wazuaInul @inauasegia
n9iNeAs, 2557; 037y, 2557) ufinzugn
Suslul e 2562 fiuil 45,689 15 1y
sfulSsiuglssan 42,928 15 Wususlanan

@

2,761 15 wandnsau 127,935 fu 1uiiug



159970 119,519 fiu Wuguslaman 8,416 s
(drfnauasugianisinues, 2562) dlu
Jagulssnuudsguiunsa finnudosnis
HaNAAgade 150,000 du/U (¥31a7, 2559)
FamsUgnifunsasinnsveneduiintuluusasy
viouintulutag 5 Vibiusndnduiosay 2
Fovlitensoanevaiusiuadisiu vl
fnsthidiriugiuliannussimaesanside
ANDRLALA WALNAN LULSD TUALA Waam3Fowsm
sUgnunntunnd (guiideinunsvanaded)
2557; dtinaATEERINTSNYAS, 2562) vl
finnsgaydesuszanaainnisindiandy
YaA1ma1eIeeaIuum Usenaufiuinensng
FugnsiusSuenefuiiugiunSsuunmdn
flsiannsaveilssnuuussulalidusiniug
dwmsutanluggsiely Usvananstag 1,000 fu
ylldiuslifauam fnsuudeulsa
h¥a lsalulvs! waglsaiteanden wewnludgn
quaﬁalﬂﬁwiﬁlﬁmamémﬁw (85719, 2562)
Tuthytunssdnsuuiiusiudsaduns
i uwiiugdug suiildannninnizides
deueluiosasnide wugnlufulgnitin
nsouselethilgamgd 100 °C umu 1 42T
‘

Foilanadntndnunin uagvilalainug

3

fudSaniinunnd Uaealsa (a3viy, 2561)

v
a

1 < aa a v = = 4
ag19lsfin1uisnstiiveidsAsldiiaiuiy
Tun1seudulan wasltunauigenn anviann
suAuvanlulaguugiinivunzauenaiily

dy v aada a o =
Welsadalfinsenaglufiu uagvihmudeme
Tfusumnziealalonvld szuulalasinda
(hydroponic) {umsugnitlaglalldau Tdnum
wnzUgnides Lindngs Ugnlivanaseusied

Usendanan k599U warAlgaelunisnnds

0. WamNsSsUNISINUAS 2(2):65-73
J. Agri. Prod.

v A a U a
Ny danudgenn wazUaannsannasiall
U Q‘ 1
(WszdnA, 2553) 19U SeUU Deep Flow
Technique (DFT) lagliiansaza1us19eImis
NywazanaluaiuniusIniialuseauinan
Aausl 10 lwudiweg agestelliedlunindan lng
wudgnyimelnlinzgUanity duaauand
gunsaldmsuUTUsTAuI flasunansarane
5198 IMTHALDINANTNTNYWILUNIINAY
' oA v aw A
pengaLiles (@anUiideniveany, 2560) MsneEaU
nsldsyuulslasindasiuiunisldansaivay
nsaseRuladuiiy eavinlinisasyaule
YpanswarNananiuIUle (3ad, 2556) fawiiu
1aa1nn19l9 BAP (6-benzylaminopurine)
& A Y oA a ' ¢ v A A
FallnihdaaSumsuUsradivenseiuilolde
A QY 1w 1 g a @ ] sl ]
AlvUainegas gy ndunguivadnisent
callus wag callus Lwsgyanluauladugoud
Usznaumesu Tu Laysn Feaunsalaseyseld
Junseialddunauysallinenuasiudala
U Q‘ <1 v 1
(Wndnd, 2555) weananin1slaansisanns
L3eysAule BAP 50 mg U Wusugiudssluszey
WA TN AuLasUSUINAKER
\iNgaTu (Caldiz, 1996) N15¥U BAP 1A
LI 20 ppm FgadiEsuM SN YU 15RLYA
(artichoke) INFuUNUGTILAINATINZIRES
eateluszuulalasindla (Temperini et al.,
2005) egslsinudiifeyaieslunisly Bap
a ) lw fu aA\«Ly &
AeviilurewiuusiugiurSsliannmsmnesdes
X 4 o
\elgavaadngugn
nlymasnanitudediinrensvenesn
A U U fsu U A v I
Yo sHanTiugiusT L iinwasnsugnitu

@ a

TrgAudsemavnssuwUsguiiussdluyssmnelne

= a o & Ay = Y] Y v A
9UANUINTUNABIANWIDATIAMMLVUVUN

g
[

WAL ANYDY BAP NYINTH@ wni WS TurS9

3



@ 9. WANNSSUNISINUAS 2(2):65-73
J. Agri. Prod.

Tuszuulalasindaiinisasaydulnaian villi

fpentindsunaiunlunansings Uaonan

Wolsa Fenisuanduniiugidudunaunils

Tunswdniiiuglilaamuain Mduuuimia

| 1% Yo o saa wa

Hrgliinunsnslaldimiugninaaudilunis
a . . a

wi33Un (processing quality) mamamyqq Jaon

31nlsa i inuesnstiseldiindy wasd
Ao aa

AMANTINTA

gunIaluazisns
fufiunmnaedlasihdugouasmde
furfs WugiFedlmi 1 AlFannamnedes
i inugnluszuulelnsTnia Tneinesusou
Ugnlumesth udniluldluusiulndssesiu
FugoU YA 60x120 Loudims Tlanzsdmiy
Ugnduusiiugiiunsa 1dssezUgn 10 x 10
WwuRunT AUl 2.0 m31aues (144 6u) 11909
Tunszugdgniusyuulalasindauuu DFT 2u1m
0.61 x 18 x 0.25 i3 Andatiith uagsaeauay
nanslnaisuasazane thiriunissnide
seinieslelounsutiunnanasazaole
TudUamiusvddngliangih vdmntu
Jalensazanets A o B uaz Jo C Jamaisden
afionansazaneduans Alaun uaadeulumm
(Ca(NO))) (15-0-0) &0 31 475 kg ImanAiam
(Fe EDTA) 8091 1.1 kg slovi 200 L {Jogns B
Lo Tnunadeniluimsy (KNO ) (13-0-46) 75
40.5 kg Tuluuesluilouvieailn (NHHPO)
(12-60-0) 851 7.75 kg uunilidiaiin (MgSO )
(0-0-0+16) 8031 25 ke fotn 200 L uaz
{ogns C ldun vadnuedn (HBO)) 8n51 140 g
ZnSO, @sAdawin) 8n51 10 g waniladain
(MnSO,) 8751 100 g ABUIBSHALIA (CuSO))

on51 4 guas weslutlonldaunn (NH) Mo O )
M3 1 g fern 200 L (Fauasann Kim, 2014)
USuA pH 5¥1719 5.5-6.5 AN EC U9AMILTLTU
vosijgagsening 0.2-1.70 ms cm’ (123531
Ugn-1.5 ipiew) 8n510y AB:C = 2:3:1 (13361)
Juogifutassrernanmsainduln laglian
fulfauvegldusiulny uazfinsinadouves
o1mAnaonnan Wedusiudisongld 2 dUnm
vdsgnanihnisdemu BAP lusefuiumnsadu
5 seeu faillideiu BAP isen1siaseiule
(control) Aaviu BAP 8051 50 100 150 uag
200 mg U Tngnaunun1svinaaswuudiluudon
auysal (Randomized Complete Block
Design; RCBD) §1u3u 3 81 Inewan BAP n1y
uriazdnsduduiutnua Vi 1 L Tdlu
Saviuvunn 2 3ns wouiluile wudutusds
waelgn 14 Tu 8ns1euae 5 ml vihnisduiin
nansneaeslulsaztensaseyAule laun
ANNEN LU UAUENaEAY S1UIULARR
Hnddtediudl 2.4 sammns Sruaudesedu
Snuadilunsiaiind 9rsogiidatinginds
éhegnadausn 45 Yu Udeslvisuiaiyidule
wazdntindradet 2 dloony 53 Yundsdneugn
adausn wazdnindinsdt 3 Wleeny 62 unds
iheugnadausn wWedduinissenme wazsnm
mMaiisnnags AnnaildniSnsves afyg
wavAny (2554) nutgAe LwufilunsioTu

(cm d™) fadl

§n57115 (ANUGIVAINTNARLRY -
NTHGRRTTER ANUGNBUNITNAGDY)
Fnuiunaelgn



nsaATIEideya
MNTIATIEHAN19ERA IneTAT1e
ANuLUsUTINYesteya lasldnisvaaey
Analysis of Variance (ANOVA) lazLU3gutiisu
ANHLANA1YBINgUnAaes lagld Duncan’s
Multiple Range Test (DMRT) fisvduainy
Fosfu 95% saolusunsumneadd SAS

(Statistical Analysis System)

HAN3338UazIAT0l
n1slaseLAULe
AMUgIYeIF UL WS TuNTTE N
dmnassmuay (liwu BAP) wazwu BAP
ynseiuanaduiluszuulalastnda fieng
15 fundalgn wuIndin1saTyauaNgs
Taiwmneinediu agsending 11-13.9 wumung @
Fusfuslafiony 30 Tundsugn fiviu BAP 8091
50 mg U shlifleniadeanaigeanniigndie 27.7
wuRAmes uslbifinnuuenaisededidedfgy
NIARRAUNITLAINY BAP WaZN13W BAP 8051
150 mg I fimnsigaiad 27.0 uag 24.8 loufisims
AWAITU IAdiAuenAsesiitedAgyiu
N15WU BAP 8031 200 mg I waz 100 mg
fiflenugednduade 24.2 uay 23.7 lwufiluns
Uiy (Table 1) Fsaonndosiununaass
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9. WaNNSSUNISINUAS 2(2):65-73
J. Agri. Prod.

70

F18uINSusTAU BAP 18 5.0 uM vl
ANLEMILERanaY Laziiii BAP gufuld
iliiAnnnsuaszunsy wasrilieonan
msasgAulale (Azam et al., 2010)
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Table 1

uadlAuLaNee g9l dedAYn1sadfdu
A5 BAP 97131 100 mg U 150 mg U uag
T3ifinnswu BAP Fafisuauderade 3.5 3.5 uay
3.4 Yagiosu MUaRU (Table 2)
WesidudnissenmevasduiunSmas
nniutuUan wagniu BAP ynaandudy
fiesifudnissonmenduetsening 96-97 %
uazlifinuunneneiu (Table 2)

The average plant growth and growth rate of potato mother plant that sprayed

with different BAP concentration in the foliar at CMRARC, Thailand in 2017-

2018.

Plant height/ plant (cm)”

Plant diameter/ plant (mm)"”

Concentration Growth Growth

of BAP 15days 30days rate30 15days 30days rate 30
days days
Water (control) 11.8 27 ab 0.50 ab 3.72 5.58 0.10
BAP 50 mg L 11.0 27.7 a 0.57 a 3.76 5.17 0.10
BAP 100 mg (! 12.3 23.7 ¢ 0.37b 3.56 5.44 0.10
BAP 150 mg (! 13.9 24.8 abc 0.37b 3.26 5.27 0.10
BAP 200 mg (! 12.2 24.2 bc 0.4b 3.72 5.20 0.07

F-test ns * * ns ns ns

%CV 13.9 6.3 16.1 7.8 6.3 27.7

1/

P<0.05 by the DMRT.

= Means within a column followed by the same letter are not significantly different at
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Table 2 The average number of shoot cutting, node per plant, time per cutting, day of
cutting and survival percentage of potato mother plant that sprayed with different
BAP concentration in the foliar at CMRARC, Thailand in 2017-2018.

Number of
Concentration Day of Percentage
of BAP Shoot Node/ Time/ cutting of survival
cutting/2.4 m*>  plant cutting
Water (control) 231 34b 3 45, 53, 62 96.5
BAP 50 mg [ 264 43 3 45, 53, 62 96.5
BAP 100 mg (! 234 35b 3 45, 53, 62 96.0
BAP 150 mg U 204 35b 3 45, 53, 62 97.0
BAP 200 mg (! 237 3.6 ab 3 45, 53, 62 96.7
F-test ns * ns ns ns
%CV 14.1 6.3 0 0 1.7

1/

at P<0.05 by the DMRT.

d3UNan15238
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urngudnanaiedelvafiian (5.7 faduns)
wagfisnnusealunmsiniindiadeseiuiiugn

= Means within a column followed by the same letter are not significantly different
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o
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Yoy JuNIUNS. 2560. HATDI BAP Uay
IAA fifienswnvdsaiioondovesmes,
WIngaewild-guns.
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Roxb. ex Hornem.)

Effects of cow manure ratios on growth and flavonoids content
of Waan pha-ya-gasak (Leea macrophylla Roxb. ex Hornem.)

Auves LeNRY" way Ay uawwAa

Tanyong Emyoo” and Winai Sangkeaw

a1vIneINsaRUlng AMENEANTIUNITINEAT uInedewild WWadlud 50290

Division of Medicinal Plant Science, Faculty of Agricultural Production, Maejo University, Chiangmai
50290

* Corresponding author: Tanyong2306@gmail.com

Abstract

Study on the effect of cow manure ratios on growth and yield of the Waan pha-ya-
gasak (Leea macrophylla Roxb. ex Hornem.) The completely randomized designed (CRD)
was used in this study consisting of 5 treatments of cow manure ratios (0, 200, 400 and
600 g¢/plant). The results showed that plant height was significantly different (p<0.05) in
accordance to the cow manure for each treatment after transplanted for 3-7 months.
Plants receiving cow manure of 600, 400 ¢/plant had the highest hight at 7 months. The
leaf number per plant was significantly different (p<0.05) at the age of 2-5 months and
given the maximum number at 5 months when receiving cow manure at 600 g¢/plant.
The leaves size, both width and length, increased more than 2 times at 3 months for all
treatments and reached the maximum size at the age of 5 months. After transplanting
for 7 months, plants receiving cow manure of 400 and 600 g/plant showed highest fresh
tuber weight, whereas plants receiving 200, 400 and 600 g¢/plant showed maximum dry
tuber weight. However, the flavonoid content of leaf were found significantly different
(P <0.05) while the tuber flavonoid content of all cow manure ratios were not difference.

Keywords: Leea macrophilla, flavonoids, cow manure
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Table 1 Effect of cow manure ratios on height of Waan pha-ya-gasak (Leea macrophylla
Robx. Ex Hornem.) after planting at 7 months.
Cow
manure Plant Height (cm)
(g./plot)
Months 1 2 3 4 5 6 7
control  3.66+0.74° 3.96+0.30 4.39+0.32° 4.38+0.31° 3.60+0.36° 3.44+0.53° 3.68+0.37°
200 2.76+0.25° 3.90+0.53 548+054° 7.21+0.79" 7.48+1.50° 7.94+1.72° 9.10+1.65°
400 3.14+047° 4.45+0.71 6.21+1.42° 859+1.58" 7.48+1.50° 10.74+1.71° 11.28+1.05°
600 320+027° 4.66+0.43 6.81+0.71° 7.96+1.39° 10.03+1.11° 9.89+0.67" 11.58+0.83°
F-test 0.50 * ns * * * * *
CV.% 13.52 11.61 13.06 14.46 15.63 14.46 10.94

ns = Not significant difference
* = significant difference at P<0.05 by DMRT
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Table 2 Effect of cow manure ratios on Leaf number of Waan pha-ya-gasak (leea
mecrophylla Roxb. ex Hornem.) after planting at 7 months.

Cow
manure Leaf number
(g/plot)
Months 1 2 3 q 5 6 7
control 275029 4.13+0.63° 6.00+0.41° 7.00£0.00° 5.75+0.96° 6.13+0.75 4.88+1.75
200 2.75+0.50 4.88+0.25° 825+1.04" 800+1.47" 7.63+1.85° 6.63+0.63 5.13+0.63
400 3.00£0.00 5.38+0.48° 9.13+3.20° 850+1.94 7.75+2.39° 6.75+1.65 5.63+0.85
600 2.88+0.00 5.94+0.48° 9.25+0.96° 9.75+1.00° 9.88+1.03° 7.63+0.50 6.13+1.25
F-test 0.05 ns * * * * ns ns
CV.% 6.95 9.05 17.19 13.26 20.09 13.01 20.58

ns = Not significant difference

* = significant difference at P<0.05 by DMRT

Table 3 Effect of cow manure ratios on leaf leangth of Wann pha-ya-gasak (Leea
macrophylla Roxb. ex Hornem.) after planting at 7 months.

Cow
manure Leaf Length (cm)
(g/plot)
Months 1 2 B 4 5 6 7
control  2.75+0.29 4.13+0.63" 6.00+0.41° 7.00+0.00° 5.75+0.96° 6.13+0.75 4.88+1.75
200 275050 4.88+0.25° 8.25+1.04° 800+£147" 7.63+1.85" 6.63+0.63 5.13+0.63
400 3.00+0.00 5.38+0.48° 9.13+320° 850+1.94"° 7.75+2.39 6.75+1.65 5.63+0.85
600 2.88+0.00 5.94+0.48 9.25+0.96° 9.75+1.00° 9.88+1.03° 7.63+0.50 6.13+1.25
F-test 0.05 ns * * * * ns ns
CV.% 6.95 9.05 17.19 13.26 20.09 13.01 20.58

* —

= significant difference at P<0.05 by DMRT
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Table 4 Effect of cow manure ratios on leaf width of Wann pha-ya-gasak (Leea
macrophylla Roxb. ex Hornem.) after planting at 7 months.

Cow
manure Leaf Length (cm)
(g/plot)
Months 1 2 3 4 5 6 7

control  3.28+0.39 320 +0.11° 4.71 +1.01° 580+ 1.25° 6.48 +0.39" 6.85+ 1.03° 6.91 +0.99°
200 281 +0.18 4.75+0.94° 1161+219° 17.63+ 139" 18.86+201° 19.01+231° 19.16 +2.50°
400 2.89 +0.33 5.16+1.03° 1328x271° 21.04+238" 2200+ 1.05° 2203 +130° 21.79 +1.57°
600 2.75 +0.3¢ 681+ 1.61° 1654 +358° 2306+ 3.71° 2560+ 2.19° 2520 +2.73° 24.93+ 2.3%°

F-test 0.50 ns * * * * * *

c.v.% 10.57 18.58 30.48 12.13 7.73 10.08 10.15

ns = Not significant difference,

* = significant difference at 0.05 by DMRT

Table 5 Effect of cow manure ratios on tuber weight of Wann pha-ya-gasak (Leea
macrophylla Roxb. ex Hornem.) after planting at 7 months.

Tuber Weight (g)

Cow manure (g/plot)

Fresh Weight Dry Weight
Control 17.50+£17.01° 4.28+0.65°
200 69.13+12.98° 31.03+8.50°
400 120.00+14.07° 54.23+7.02°
600 119.75+33.77° 45.41+26.85°
F-test 0.05 * *
CV.% 23.85 31.88

* = significant difference at 0.05 by DMRT
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Table 6 Effect of cow manure ratios on total flavonoids of Wann pha-ya-gasak (Leea

macrophylla Roxb. Ex Hornem.) after planting at 7 months.

Total Flavonoid (mg/Dry weight)

Cow manure (g/plot)

Leaf Tuber
control 15.25+2.44° 3.82+0.35
200 9.82+1.12° 4.05+0.25
400 6.86+1.28° 4.02+0.26
600 7.01+1.58° 4.10+0.45
F-test ns
CV.% 16.49 8.19

ns = Not significant difference
* = significant difference at 0.05 by DMRT
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Market Mix in the Decision-Making to Purchasing
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Abstract

This study was conducted to investigate: 1) socio-economic attributes of farmers
growing strawberry, Chiang Mai province; 2) market mix in the decision-making to purchase
agro-chemicals of the farmers; and 3) guidelines for purchasing and correctly using agro-
chemicals in accordance with standards of farmers. A set of questionnaires was used for
data collection administered with 166 farmers growing strawberry in Bo-Kaew sub-district,
Samoeng district, Chiang Mai province. Obtained data were anslyzed by using descriptive
statistics and type sorting/grouping.

Results of the study revealed that most of the respondents were male, 36-45 years
old, married and they did not attend formal education. The respondents had a strawberry
cultivation area for 1.00-2.50 rai and earned an income for 100,000-150,000 bath per year.

They had 5-10 years of experience in strawberry growing. Most of the respondents
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perceived data/information about strawberry growing through neighbors, agricultural
extension officers and middlemen. The respondents put the importance on market mix
for the purchase of agro-chemicals at a high level (=4.43). That was, the put the importance
on product most and followed by price, distribution channel and market promotion was
found least.

The following were guidelines for purchasing and using agro-chemicals correctly
under the following: 1) enhancement awareness towards negative impacts of chemicals
using without control or using chemicals which had not been recognized in terms of
human health and environment, 2) promotion on body of knowledge transfer about the
correct selection of agro-chemicals for strawberry growing under good agricultural practice;
and 3) participation in monitoring and control of agro-chemicals using to be in accordance
with good agricultural practice. This must be done with the coordination in standard
agro-chemicals selling (agro-chemicals selling shops and the public sector).

Keywords: market mix, purchase of agro-chemicals, strawberry farmers, sood agricultural

practice
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Table1 Market Mix in the Decision-Making to Purchasing Agro-chemicals of Farmers
Growing Strawberry in Bo-Kaew Subdistrict, Samoeng District, Chiang Mai
Province

(n=166)
Marketing Mix in Decisioning Making on Purchasing —
X SD. | Interpretation
the Agrochemicals of Strawberry’s Farmers

Product 4.93 693 Very high
Price 4.36 107 High
Distribution channels 4.24 631 High
Promote marketing 4.18 .120 High

Total 4.43 .688 High

Remarks: Very high =4.51-5.00 High =3.51-4.50 Moderate = 2.51-3.50 Low =1.51-2.50

Very low =1.00-1.50
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State Universtiy.

Useyalv1M3 (Proceeding/ Conference)

anssaims 33130t awfia ougiuna Jednd AdiSerna uavanlR wulesyatan.
2550. wavainsiasunenUuluemsansyufeaussnnInnITNanLay
AANYIN. T1BNUNNTUTEYNIVINT Adaft 45, uinedeinunsaans
30 UNTIAY — 2 AUATRUS. UNVINGNFUNYATAIARS, NTUNN. U, 308-
314.
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(April 21, 2005.)



@ 9. WANNSSUNISINUAS
J. Agri. Prod.

5. fregeguuuunazAwusimdunwdngy
fegnaguuuusazmuuzidnuindnlan Guled http:/jap.mjuacth

nN13EeUNA21Y dnansatiendaanaiiaznan 91ngULUURNeY Fail

1oveldswdd 3R 1 ulu uastenans 3 ¥ nieuuvvamsideudiunanuvioanning
dadi
UTTNBNITITATHANNTINAITNYAT
AMZNANNTINAITNYAT UAINESBUNTY
63 w3 4 FuanUBIMS Bnnedunse Smiadedlni 50290

2. da japmju@gmail.com (dslid n¥eunvuamadoudiumanu finsendanny
W)

3. Online (ThaiJo) LW Aulaed http://www.tci-thaijo.org wddendedsans Journal of
Agricultural Production iiiedsunaueeulal (Fesameidevadasaundn
Nsasnou (Lifialdane) Fsazaunsadsunaiula)

nsasaufilunazniseausunisinum

1. msAnsofidouazAnderinudiam suflegues corespondent author viemndiduaziinse
malusudidvidoivaslnsimimuiiogfinseld

2. Bosfrunmsfisanangmsanandesatos 2 iy Jeagldduldasifiasiluasans Tnoas
nousuMsAfuivseU sunau aneluldifiu 120 Ju

a a £ A A | Aa ¢ = S =
3. ﬂ@ﬂU55m’]ﬁﬂ’]i%@aﬁ'ﬂuamﬁi‘NﬂqimiaﬁlLLfYﬂSULiaﬂmﬁ]ga\?mwmwnﬂLiaﬂm']llvu%uamﬂji IUﬂﬁﬂJ

[
a [ 1 [

Ao & y v v A Y & vy = < aa
‘Vl"\]qL‘Uu@]zﬂﬂmu@‘uumLLﬁl%LLa?ﬂuGLVQL%EJu LNDAIMULAUYBDUDAAINNDUANUN



021581SWANNSSU
n1 (4

9. WAMNSSUNISINUAS @
J. Agri. Prod.

Guide for Authors

Manuscripts submitted for publication should be of high academic merit and are
accepted on condition that they are contributed solely to the Journal of Agricultural
Production. Submission of a multi-authored manuscript implies the consent of all the
participating authors. All manuscripts considered for publication will be peer-reviewed

by at least 2 independent referees.

Submission checklist

Manuscripts submission must include title page, abstract, keyword, text, tables,
fisures, acknowledgements, reference list and appendices (if necessary). The title page
of this file should be include the title of the article, full name, official name and affiliations
of all authors and E-mail address for corresponding author. The total manuscript should

not exceed 10 pages.

Preparation of the manuscript

AWl manuscripts submission for publication in the journal should followed the

following guidelines:

1. Manuscript texts must be written using high-quality language. For non-native
English language authors, the article should be proof-read by a language specialist
before submission.

2. The manuscript text, tables and figures should be created using Microsoft Word.

3. If possible, all text throughout the manuscript should be used 15 pt ~TH
SarabunPSK except the title topic using 16-pt, otherwise, Browallia new would
be replaced.

4. Manuscript texts should be prepared as single column, with sufficient margin (2.5
centimeters for each side).

5. Abstract should not exceed than 300 words and provide only 4 key-words for

each manuscript.
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6. All measurement in the text should be reported in abbreviation, using metric
system.

7. Tables and figures should each be numbered consecutively.

8. Acknowledgments should be as brief as possible, in a separate section before
the references.

9. Citations of published literature in the text should be given in the form of author
and year in parentheses; (Pawin et al., 2012) or if the name forms part of a
sentence, it should be followed by the year in parentheses; Pawin et al. (2012).
All references mentioned in the reference list must be cited in the text, and vice
versa. The reference list at the end of the manuscript should be listed

alphabetically. The following are examples of reference writing.

Standard journal:

Shternshi, M., O. Tomilova, T. Shpatova and K. Soytong. 2005. Evaluation of ketomium-
mycofungicide on siberian isolates of phytopathogenic Fungi. J. Ari. Tech. 1(2): 247-
253.

Books/ Textbook:

Steel, R.G.D., J.H. Torrie, and D.A. Dickie. 1997. Principal and procedures of atatistic-
abiometric approach. 3" Editon. McGraw-Hill Publishing Company, Toronto.

Section in Books with Editors:

Kubo, T. 2003. Molecular analysis of the honeybee socially. pp. 3-20. /n: T. Kikuchi, N.
Azuma and S. Higashi (eds.). Gene, Behaviors and Evolution of Social Insects. Hokkaido
University Press. Sapporo.

Thesis:

Chantrachit, T. 1994. Anaerobic conditions and off-flavor development in ripening banana
(Carvendishii spp.). M.S. Thesis in Horticulture, Oregon State Universtiy.

Proceeding/ Conference:

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha, and T.
Viputhamumas. 2005. Feeding habits of hatchery-reared young Mekong giant catfish
in fish pond and Mae Peum reservoir. Precedding of the 2™ Internationl Symposium
on SEASTAR 2000 and Asian Bio-Logging Science. Kyoto, Japan. pp. 17-22.



Internet:

Linardakis, D.K. and B.I. Manois. 2005. Hydroponics culture of strawberries in Perlite.

Available: http://www.schunder.com/strawberries.html (April 21, 2005.)

Submission

1. Via regular mail 3 sets of hard-copy with CD and cover letter
(download from website http://jap.mju.ac.th)
sent to Editor of the JAP Journal
Faculty of Agricultural Production
Maejo University, T Nongharn, A sansei, Chiang Mai 50290

2. Via E-mail attach file and cover letter to japmju@gmail.com

3. Online (ThaiJo)  Register as Journal’s member of Journal Agricultural Production
in Website ThaiJo (http://www.tci-thaijo.org) before submission
(free of charge)
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