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Longan Leaf Curl Symptoms
in Chiang Mai and Lam Phun

o3 Ianswiily” wn3 Bndna® uasivyr aeraga®
Jariya Visithpanich", Chatree Sittigul” and Vicha Sardsud”

Abstract . During September 1996 to March 1997 the field survey of leaf curl symptoms in major longan
plantation area within Chiang Mai and Lam Phun Provinces were conducted, the percentages of trees exhibited the
leaf curl and witches broom symptoms were recorded. Out of 1,322 observed plants from 15 planting areas in
Chiang Mai approximately 18% of the trees displayed varying degree of leaf curl symptoms, 13% of those abnormal
trees were also infected by eriophyid mite, another 3% demonstrated witches' broom like symptom, and additional
2% were damaged by herbicide. The total of 2,530 trees were observed from 28 plantation areas in Lam Phun, over
32% of the trees showed leaf curl symptoms of which 23% were herbicide damage, besides, 9% were mite damage
and 0.06% showed witches' broom like symptom.

Y awdefigine auznuasmand wninedudealmi Svalwi 50200.

"' Department of Enu_)mology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200,
*pwinlaaiy auinvameaad wninndudosini Fualwi 50200,

¥ Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200.
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Herbicide leaf curl symptom apparently occurred specificaily on the outermost canopy around the affected
trees, of which two+different type symptoms were observed. For the first type, the leaf size of the affected shoots
were diminished with downward rolled edges, while the second damage type, the affected leaves appeared strait and
narrow with wavy edges. Evaluation of herbicidal effect on the size of damaged leaves at Ban Soppa and Ban Hong,
Lam Phun, indicated that the leaf sizes of the affected trees were significantly decreased as compared with leaves

from the normal ones.

The trees cx!ﬁbited eriophyid mite leaf curl symptom were also demonstrated shoot and blossom deformities.
The infested young leaves along the shoot were appeared stunted and twisted with the edges rolled up or down
toward the midrib. The flower clusters of the mite infested trees appeared aggregated with shorten peduncles and
pedicels. The mite also induced the abnormal development of the dense tiny hairs (erineum) which covered most
surfaces of the shoots and blossoms of the infested trees. The length of samples of infested inflorescences at Ban

Hong, Lam Phun were measured and they were significantly shorter than the normal flower clusters.

Abnormal shoots similar to witches' broom symptom were also found in longan cultivars: Biew Kiew, Haew,
Daeng and Ma Teen Kong excepted Daw cultivar was not shown such the symptom. Witches' broom like symptom
occurred on shoots at terminal branches on outer most and inside conopy including the shoots along branches within
trec canopy. Broomlike growth or massed proliferation caused by the dense clustering of branches was seen on

witches' broom like symptom.
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Figure 1
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Percentages of longan trees as affected by decline, witches' broom, mite and
herbicide and normal trees observed on : (A) 1,322 trees in Chiang Mai province

and (B) 2,530 trees in Lam Phun province.
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Table 1  Effect of herbicidal applications inside longan orchard and garlic cultivation field
inside or nearby longan orchard on abnormal growth of longan leaves of Daw
cultivar at Ban Soppa and Ban Hong, Lam Phun.

Leaf sample Soppa Ban Hong

Length (em) Width (cm) Length (¢m) Width (¢m)
Normal 15.02 + 0.38° 4.53 + 0.12 15.09 + 0.27 4.50 + 0.08
Curl 7.81 ¢ 0.50 1.30 + 0.18 8.44 + 0,50 118 £ 0.15
Student’ s ¢ 12.28 *+ 16.00 ** 18.84 ** 10.79 **

** Indicated significant difference between leaf samples w1 p = 0.01

a Mean leaf length and width (plus or nunus standard ervor) obtained from 10 longan trees, each tree randomly measured 10 Jeaves

16+

14~
—~ 14
5
=
E [ Normal width
g B Abnormal width
F
= [ Normal length

B Abnonnal length
Ban Soppa Ban Hong
Location
Figure 2 Effect of herbicidal application on abnormal formation of longan leaves at two

locations.
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Table 2  Comparison of the size of longan leaves of Daw cultivar between normal leaves
and curled leaves affected by herbicidal applications. Leaf samples taken from

Ban Soppa and Ban Hong, Lam Phun.

Location Normal leaf Curled leaf

Length (cm) Width (cm) Length (cm) Width {cm)
Ban Hong 15.99 1 0.27a 4.56 + 0.08 8.44 = 0.50 1.30 £ 0.8
Soppa 15.02 + 0.38 4.53 £ 012 118 £ 015 1.88 + 015
Student s ¢ 2.07% 0.18™ 1.60™ 077"

NS Indicated non - significant difference berween locations,

a Mean leaf length and width (plus or minus standard error) obtained from 10 longan trees, each tree randomly measured 10 Jeaves

Table 3 Comparison of the length of
longan inflorescences measured
from normal and herbicide
affected trees inside the orchard
at Ban Hong, Lam Phun.

Inflorescence Length (cm)’
Normal 37.40 + 0.89
Abnormal 34.80 * 0.87
Student s ¢ 2,07

NS Indicated non - significant difference between inflorescences

4 Moeun inflorescent length (plus or minus standard error)

obtained from 10 longan trees. cach tree randomly measured

) inflorescences

Figure 3 Two types of logan abnormal

leaves damaged by herbicide.
Leaves holding on hand became
narrow, strait and long and at
the left conner below, curly
leaves with margin rolled

downward.

211



NIAUNNAT 12(3)

208 - 218 (2539)

Figure 4 Leaf curl caused by herbicide occurred on the outtrmost around longan tree

canopy.
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Table 4 Comparison of the length of
longan inflorescences measured
from normal and mite
damageable inflorescences at Ban

Hong, Lam Phun.

Inflorescence Length (cm)
Normal 37.40 * 0.89a
Mite damage 21.37 £ 0.57
Student’s ¢ 15.20%*

** Indicated significant difference between flower branches at

p =001 Figure 6 Flower cluster attacked by
# Mean nflorescent length (plus or minus standard error) . N N .
} eriophyid mite showed brooming
obtained from |0 longan trees, cach tree randomly measured N

appearance. Proliferations of

10 inflorescences

stunting peduncles and pedicels
were observed inside this type of
inflorescence contrasted with the

normal one on the back.

Figure 5 Leaf curl of young shoot caused
by eriophyid mite exhibited a

‘variety of symptoms, including

shrinking, erineum induced by
mite covered on those leaves, leaf  Figure 7 Eriophyid mite infested flower
edges either rolled upward or clusters scatteredly occurred

downward. around plant canopy.
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Figure 8 Witches' broom like symptoms of young shoot produced on branch found inside

longan tree.

Figure 9 Witches' broom like symptoms severely occurred on approximately 40 years old

Ma Teen Kong longan cultivar. Almost all shoots showed brooming appearance.
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Efficacy of Postemergence Herbicides in Soybean

Applied at 1 Day before Irrigation.

Wivt mdpsernIned ¥

Pornchai Lueang-a-papong”

Abstract : Three experiments were conducted during December 1995-May 1996 in Mae Rim and Mae Taeng
district, Chiang Mai province to study the efficacy of postemergence herbicides in soybean when applied at different
stages of weed at 1 day before irrigation. Herbicide : quizalofop-p-tefuryl((+)-tetrahydrofurfuryl(R)-2-[4-(6-
chloroquinoxalin-2-yloxy)phenoxy]propanoate] 60 g(ai)/ha , fluazifop-butyl [(+)-2-4(4-((5(trichloromethyl)-2-
pyrdinyl)oxy)phenoxy)-propanoic acid)] 50 g(ai¥ha, haloxyfop-R-methyl ester [(R-methyl-2-(4-(3-chloro-5(trifluoro-
methyl)-2-yridyloxy)phenoxy)propionate)] 54 g(ai)/ha and clethodim [(E,E)-(+)2-(1 -(((3-chloro-2-
propcnyl)oxy)aminopropyl)—5-(2-(ethy|thio)propyI0-3-hydroxy-2-cyclohexen-l-onc] 150 g(ai)ha were applied at
the early and late stage of weed growth. The field was irrigated at | day after herbicides application by flooding.
The herbicides were applied with knapsack sprayer in the spray volume of 375 I/ha. Tt was found that the postetnergence
herbicides provided very good control of annual grass weeds ; Digitaria sp., Echinochloa cros-galli, Eleusine indica
and Setaria sp. The efficacy of postemergence herbicides applied at early stage of weed growth (T1) was better than

that the application at later stage (T2) since the weeds at T2 stage were older than at T1 stage. However, the use of

. - —_

¥ il ausinwasmaad v inededoalni
" Department of Agronomy Faculty of Agriculture Chiang Mai University.
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postemergence herbicides at T1 or T2 stage could efficiently reduce weed competition in soybean. In comparison,
application of clethodim gave more efficacy on annual grass weed than ali other herbicides. The use of postemergence
herbicides at the early or late stage of weed growth was able to significantly increase yield of soybean when

compared with untreated plot.

UNAALD : imsnaass 3 uainisneasssgnhafeusunny 2538-nqumay 2539 lunlaswsunyasns
$uneudiTy uazdunomiuns SanSaFoalny iednun/szdniammsniuguivisvesmsinialszion
wisenludandosiiviuluanmioums i 1 5u desyitvilunneigaaiu wumsiiaivits quizalofop-
p-tefuryl [(4)-tetrahydrofurfuryl(R)-2-{4-(6-chloroquinoxalin-2-yloxy)phenoxyJpropancate] Bn319.6 N’ umsoonqni{/
s fluazifop-buty! [(+)-2-4(4-((5(trichloromethyl)-2-pyrdinyljoxy )phenoxy)-propanoic acid)] a1 24.0 N3N
mwonqni'/'ls' haloxyfop-R-methyl ester {(R-methy!-2-(4-(3-chloro-5(triflucro-methyi)-2-yridyloxy)phenoxy)
propionate)] A3 8.6 m'ummonqni’/‘ls' uae  clethodim  [(E,E)-(+)2-(1-(((3-chloro-2-propenyl)oxy)
aminopropyl)-5-(2-(ethylthio)propyl0-3-hydroxy-2-cyclohexen-1-one]  9R3124.0 ni’nmmanqni'/“.s' Tusmwii
Syiiioglosiazinn Tasiimendamavumsiai 1 Suhmshhiwurouias (flooding) Wumsniiday
Faiunuuasends Ao 60 ans/l3 namaneasmuh mamsatyylssanndenyiianig q
fszAninmadonlumsniuguisivdssanluuauisingiman nghuun (Digitaria sp.) ngdun
(Echinochloa cros-gall) WGAUM (Eleusine indica) UBY MGIMWMIN (Seiaria sp.) M3 1¥mmaliluszes
v';’)'w‘wﬁawﬁ'auv:ﬁ\J1:87:inmﬁn'i1n1s'l#|ﬂm"1ﬂsi'm1qmmfu sz lusrozndaiyyiivnalngni
cozusn othe 13 fmy My Imaaissmudueniissosusnufonasion waunsnaamunaganaiuyes
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Index Words : Postemergence herbicide. Quizalofop-p-tefuryl, Fluazifop-butyl,
Haloxyfop-R-methyl ester, Clethodim, Soybean.
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Table 1 Efficacy of postemergence herbicides on annual grass weed control in soybean

(Experiment 1).

Herbicide Rate Apply % Control
g(ai)rai SDAA 7DAA 14DAA | 21DAA | 28DAA

1. Quizalofop 9.8 T1 52 72 82 97 82
2. Fluazifop 24.0 Tl 40 63 70 82 62
3. Haloxyfop 8.6 Tl 47 52 70 80 62
4. Clethodim 24.0 T1 72 88 97 97 a7
5. Quizalofop 9.6 T2 22 37 62 72 78
8. Fluazifop 24.0 T2 20 45 50 80 66
7. Haloxyfop 8.6 T2 20 38 72 82 80
8. Clethodim 24.0 T2 40 70 82 88 06
9. Untreated - - - - . - -

Tl = Applied at | day before 2nd imgation (20 days after planting)

Air temp. 31°C, Soil temp. 24°C ., Soil moisture 25.26 %

T2 = Applied at 1 day before 3rd imigation (34 days after planting)

Air temp. 24 “C, Soil temp. 22 "C , Soil moisture 24.68 %
DAA = Days after application
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Table 2 Efficacy of postemergence herbicides on annual grass weed control in soybean

(Experiment 2).

Herbicide Rate Apply % Control
g(al)/rai SDAA TDAA 14DAA | 21DAA | 28DAA

1. Quizalofop 9.6 T1 48 77 7 91 83
2. Fluazifop 24.0 T1 42 87 70 72 75
3. Haloxyfop 8.6 TL 40 57 70 88 80
4. Clethodim 24.0 T1 65 87 90 97 06
5. Quizalofop 9.6 T2 22 48 50 7% 7
6. Fluazifop 24.0 T2 20 33 47 52 78
7. Haloxyfop 8.6 T2 22 60 45 78 73
8. Clethodim 24.0 T2 40 03 95 8% 856
9. Untreated - - . . . . .

T1 = Applied at | day before 2nd irrigation (27 days after planting)

Air temp. 33 “C, Soil temp. 28 °C, Soil moisture 14.75 %

T2 = Applied at 1 day before 3rd irrigation (39 days after planting)

Air temp. 25 "C, Soil temp. 22 “C , Soil moisture 21.07 %

DAA = Days after application
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Table 8 Efficacy of postemergence herbicides on annual grass weed control in soybean

(Experiment 8).
Herbicide Rate Apply % Control
g(ai)/rai SDAA TDAA 14DAA | 21DAA | 2BDAA

1. Quizalofop 9.6 T 42 63 80 o3 87
2. Fluaxifop 24.0 T1 87 58 62 80 78
3. Haloxyfop 8.6 T 30 45 55 68 85
4. Clethodim 24.0 T1 87 856 04 o5 a8
5. Quizalofop 9.6 T2 35 57 73 87 85
6. Fluazifop 24.0 T2 85 62 a7 77 80
7. Haloxyfop 8.6 T2 30 . 60 57 87 62
8. Clethodim 24.0 T2 57 83 85 08 99
9. Untreated - - - - - -

Ti = Applied at 1 day before 2nd irrigation (25 days after planting)
Air temp. 27 “C, Soil temp. 19 "C , Soil moisture 23.47 %
T2 = Applied at | day before 3rd irrigation (34 days after planting)

Air temp. 29 “C, Soil temp. 27 "C , Soil moisture 29.25 %
DAA = Days after application
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Table 4 Effect of postemergence herbicides on

annual grass weed dry weight/0.25 m*

at 28 days after T1 application (Experiment 1).

Herbicide Rate Apply Dry Weight

g(aiVrai £/0.25 m* %
1. Quizalofop 0.6 T 12.85 be 21.87
2. Fluazifop 24.0 T1 18.41 b 32.60
3. Haloxyfop 8.6 T1 17.82 b 31.56
4. Clethodim 24.0 T1 598 ¢ 10.50
5. Quizalofop 9.8 T2 14.34 b 25.39
8. Fluazifop 24.0 T2 11.50 be 20.87
7. Haloxyfop 8.6 T2 12.78 be 22.68
8. Clethodim 24.0 T2 5.24 ¢ (100)
9. Untreated - - -

CV. 42.82 %

T1 = Applied at 1 day before 2nd irrigation (20 days after planting)
Air temp. 31 °C, Soil temp. 24 “C , Soil moisture 25.26 %

T2 = Applied at | day before 3rd imgation (39 days after planting)
Air temp. 24 ‘C, Soil temp. 22 “C , Soil moisture 24.68 %

% = Relative o untreaed plot.
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Table 5 Effect of postemergence herbicides on annual grass weed dry weight/0.25 m*
at 28 days after T1 application (Experiment 2).

Herbicide Rate Apply Dry Welght
g(al)rai 2/0.25 m* %
1. Quizalofop 9.6 T1 8.21 be 18.68
2. Fluazifop 24.0 T1 9.48 be 21,51
8. Haloxyfop 8.8 T1 7.84 be 17.79
4. Clethodim 24.0 Tl 2.68 ¢ 6.08
5. Quizalofop X T2 5.82 be 18.21
6. Fluazifop 24.0 T2 5.79 be 18.14
7. Haloxyfop 8.6 T2 1157 b 27.77
8. Clethodim 24.0 T2 2.79 ¢ 6.38
9. Untreated - - 44.07 a (100)
C.V. 42.82 %

T1 = Applied at 1 day before 2nd umrigation (27 days after planting)
Air temp. 33 “C, soil temp. 28 "C , soil moisture 14.75 %

T2 = Applied at | day before 3rd irrigation (39 days after planting)
Air temp. 25 "C, soil temp. 22 “C , soil moisture 21.07 %

% = Relative to untreated plot.

Table 8 Effect of postemergence herbicides on annual grass weed dry weight/0.26 m*
at 28 days after T1 application (Experiment 8),

Herbicide Rate Apply Dry Weight
glaiVrai 2/0.25 m" %
1. Quizalofop 9.6 Tl 5.60 de 9.52
2. Fluazifop 24.0 Tl 12.82 cd 21.56
8. Haloxyfop 8.6 T1 2677 b 4¢.80
4. Clethodim 24.0 T1 192 ¢ 3.21
5. Quizalofop 0.6 T2 8.88 ce 8.21
6. Fluazifop 24.0 T2 14.79 ¢ 24.75
7. Haloxyfop 8.6 T2 22.25 b $7.24
8. Clethodim 24.0 T2 1.65 ¢ 2.76
9. Untreated - . 59.75 a 100)
C.V. 25.01 % ‘{

T1 = Applied at 1 day before 2nd irrigation (25 days after planting)
Air temp. 27 "C, soil temp. 19 "C , soil moisture 23.47 %

T2 = Applied at 1 day befcre 3rd irrigation (34 days afier planting)
Air temp. 29 “C, soil temp. 27 "C , soil moisture 29.25 %

% = Relative to untreaed plot.
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Table 7 Effect of postemergence herbicides
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on yield of soybean (Experiment 1),

Herbicide Rate Apply | pod/ Seed/ 100 seed Yield 1
glalVral Plaat Pod Welght (g) xg/ral %
1. Quizalofop 0.6 i} 16.99 be 2.00 11.08 » 27420b 192
2. Fluazifop 24.0 i 2106 » 2508 1158 2432 b 170
3. Haloxyfop 8 n 21.35 ab 267 1126 » 203.6ab 184
4. Clethodim 24.0 n 17.16 abe 2488 1108 & 2745sb 102
5. Quizalofop 0.8 T2 18.72 ab 238 11018 2005 a 200
6. Fluazifop 24.0 T2 2114 ab 2878 12.1¢ 0 ge22ab 107
7. Haloxyfop 8.8 T2 20.26 ab 2433 1.52 s g540a> 178
8. Clethodim 24.0 T2 21.48 b 2672 1192 & 24681 173
9. Untreated - . 12.94 ¢ 1220 10.68 a 482¢  (100)
C.V. 15.68 % 1481 % 814 % 1180 %

Tl = w-nmmummapnw

Air temp. 31 “C, soil temp. 24 "C , soil moistwre 25.26 %

T2 = Applied at | day before Jrd irrigation (34 days after planting)

Air temp. 24 'C, soil temp. 22 “C, soil moisture 24.68 %
Yield = Relative to untreated plot.
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Table 8 Effect of postemergence herbicides on yield of soybean (Experiment 2).

Herbicide Rate Apply pod/ Seed/ 100 seed Yield
glaiyrai Plant Pod Weight () kg/ral Fo
1. Quizalofop 9.6 T1 18.79 a 2.29 ab 14.93 a 2283 a 200
2. Fluazifop 24.0 T 1891 a 2.08 b 14.59 a 2388 a 210
3. Haloxyfop 8.6 T1 16.8 aab 2.88 sb 14.99 a 2403 a 211
4. Clethodim 24.0 Ey! 18.13 a 2.68 a 14.77 a 2863 a 208
5. Quizalofop 9.8 T2 19.23 a 2.52 ab 15.28 a 2474 a 217
8. Fluazifop 24.0 T2 19.58 a 2.72 a 15.25 a 244.0a 214
7. Haloxyfop 8.6 T2 19.58 a 2.57 ab 1491 a 2483 a 218
8. Clethodim 24.0 T2 10,66 a 2.50 ab 15.14 a 2322 a 204
9. Untreated - - 1217 b 142 ¢ 11.561 b 1189 b (100)
C.V. 15.21 % 1477 % 6.06 % 5.76 %

T1 = Applied at | day before 2nd irrigation (27 days after planting)

Air temp. 33 "C, soil temp. 28 “C, soil moisture 14,75 %

T2 = Applied at 1 day before 3rd irrigation (39 days after planting)

Air temp. 25 “C, soil temp. 22 C, soil moisture 21.07 %
Yield % = Relative 1o untreated plot,
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Table 9 Effect of postemergence herbicides

on yield of soybean (Experiment 3).

Herbicide Rate Apply pod/ Seed/ 100 seed Yield
glai)/rai Plant Pod Weight (g) kg/rai %
1. Quizalofop 9.6 T1 21.830 a 2090 15.09 a 241.5ab 857
2. Fluazifop 24.0 T 20.96 a 2.25 ab 15.02 a 240.8 ab 356
3. Haloxyfop 8.6 T1 2276 a 2.54 ab 15.85 a 245.7 ab S64
4. Clethodim 24.0 T1 20.75 a 270 a a5.04 a 240.6 ab 856
5. Quizalofop 9.6 T2 21,81 a 2.21 ab 15.93 a 254.8 2 877
8. Fluazifop 24.0 T2 18.36 ab 2.30 ab 15.89 a 2542 a 376
7. Haloxyfop 8.6 T2 28.18 a 2.64 ab 1549 a 237.2 ab 361
8. Clethodim 24.0 T2 2112 a 2.68 a 16.08 a 233.0b 345
9. Untreated - - 14.39 b 119 ¢ 11410 687.57 ¢ (100)| -
C.V. 14.98 % 145 % 440 % 5.22 %

T1 = Applied at | day before 2nd irrigation (25 days after planting)
Air temp. 27 “C. soil temp. 19 "C, soil moisture 23.47 %

T2 = Applied at | day before 3rd irrigation (34 days after planting)
Air temp. 29 °C, s0il temp. 27 "C, soil moisture 29,25 %

Yield % = Relative to untreat plot.
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U319 haloxyfop-R-methyl ester Tuiuplss

Efficacy of Haloxyfop-R-methyl Ester

on Annual Grass Weed Control in Potato

Wiy 1maeenINad ¥

Pornchai Lueang-a-papong ”

Abstract : The experiment was conducted in the farmer's field at Sansai district, Chiang Mai province during
December 1995 - March 1996. The objective of this study was to test the efficacy of early-postemergence herbicide;
haloxyfop-R-methyl ester (2-(4-(3-chloro-5-(trifluoromethyl)-2-pyridinyl)-oxy)phenoxy propionic acid) on annual
grass weed control in potato (var. Spulta) to compared with propaquizafop(2-isopopylideneamino-oxyethyl(R)-2(4-
(chloroquinoxalin-2-yloxy)phenoxy]propionate), fluazifop-butyl((£)-2-[4-{[5(trifluoromethyl)-2-
pyridinylJoxy]phenoxy]-propionic acid) and quizalofop-p-tefuryl ((R)-2-[4-(6-chloroguinoxalin-2yl}-3-hydroxy-2-
cyclohexen-l-one). At 48 days after potato transplanting haloxyfop-R-methy! ester at the rate of 8.32 - 16.64 g(a1)/
rai were treated with knapsack sprayer and hallow cone nozzle in the spray volume 60 l/rai. The use of haloxyfop-
R-methy! ester at the rate of 8.32 g(ai)/rai gave excellent control of annual grass weeds (Echinochloa crus-galli,
Digitaria 8dscend§nse and Eluesine indica) equivalent to fluazifop-butyl (24.00 g(ai)/rai), quizalofop-p-tefuryl (9.60
g(ai)/rai) and propaquizafop (10.00 g(ai)/rai). The application of haloxyfop-R-methyl ester for annual grass weeds

control in potato could increase yield up to 9.0 - 23.7 % when compared to non postemergence herbicide treated plot.

Y ey 1S ausmuaimaad s inodudoalmi, Fovalud 50200
" Department of Agronomy, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200.
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Table 1 Efficacy of herbicide on annual grass weed control in potato.

Rate % Control
Blerblcide g(aiVrai 7DAA T4DAA 21DAA | 28DAA

1. Haloxyfop-R-methyl ester 8.82 85 23 25 06
2. Haloxyfop-R-methyl ester 10.40 98 98 08 98
3. Haloxyfop-R-methyl ester 12.48 29 28 28 08
4. Haloxyfop-R-methy| ester 14.54 29 29 99 29
5. Haloxyfop-R-methyl ester - 18.864 29 29 29 99
6. Fluazifop-butyl 24.00 95 98 97 95
7. Propaquizafop 10.00 06 97 97 95
8. Quizalofop-p-tefury! 9.60 26 97 97 26
9. Non treated . . . - _

DAA = Days after application

n5 1913 propaquizafop vunud misld
1usn31 10.00 nfumiseengni/1i veil
dszaniammsmuguivislsannluuny
N 1d 96% mumdsmsnumainil 7 u
Tam‘iﬂszRninmmsmm]u%ﬁmmhf:ﬁz
4R 97% 1l 14 Sundawuaisind

M5 19913 quizalofop-p-tefuryl 8a31 9.60
nsumseengni/13 %zﬁﬂs.aninm'lums
muquwwsﬂs"mn'lmmmmmyﬂé" Aidoy
gad 7 Sundoiumsndiduduly Teed
UszaAntnmmsaauguiviyes Indifvaduns
19es propaquizafop 8731 10.00 N3y
aseengnd/13 wie fluazifop-butyl BATI 24.00
nivensoengnd/ls
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Table 2 Effect of herbicide on weed dry weight/0.25 m® at SO days after application.

Grass weed

Herbicide ‘ Rate Broadleaf weed
glai)/rai 2/0.26m’ % #/0.256m’ %
1. Haloxyfop-R-methyl ester 8.32 1.80 b 7.16 1611 a 97.87
2. Haloxyfop-R-methyl ester 10.40 1.00 b 3.97 21.14 a 128.48
8. Haloxyfop-R-methyl ester 12.48 Oob 0 2249 a 186,63
4. Haloxyfop-R-methy] ester 14.54 ob 0 21,82 a 132.56
6. Haloxyfop-R-methy! ester 16.64 0b 0 20.87 a 126.79
6. Fluazifop-butyl 24.00 0.39 b 1.54 2080 a 126.37
7. Propaquizafop 10.00 034 b 185 25.10 a 158,94
8. Quizalofop-p-tefuryl 9.60 0.78 b 2.90 24.67 a 149.88
9. Non treated - 26.19 a (100) 16.46 a (100)
C.V. 538.72 % 26.91%

% Compared to control (non-treated)
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Table 3 Effect of herbicide on phytoxicity and yield of potato.

Herbicide Rate % Phytotoxicity Potato yield l
g(ai)/rai 7-28DAA kg/ral %
1. Haloxyfop-R-methyl ester 8.32 0 2,628 ab 1121
2. Haloxyfop-R-methyl ester 10.40 0 2,458 ab 109.0
3. Haloxyfop-R-methyl ester 12.48 0 2,648 ab 1175
4. Haloxyfop-R-methy! ester 14.54 0 2,784 a 123.7
5. Haloxyfop-R-methyl ester 16.64 0 2,480 ab 110.2
6. Fluazifop-butyl 24.00 0 2,770 a 1238.1
7. Propaquizafop 10.00 0 2,655 ab 118.0
8. Quizalofop-p-tefuryl 9.60 0 2,670 ab 118.7
9. Non treated - 0 2,250 b (100)
- CV. 1110%

DAA = Days after application
% Compared with control (non treated)
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Comparative Characteristics of

‘ Bivoltine Silkworm Hybrids

adudl Yudsud ¥ S5ivs Twoshe® szitwed inwasquns?/
Wasan Nuipirom! Jiraporn Chaifang?’ Rapeepong Kasetsuntorn®

Abstract  Comparative characteristics of bivoltine silkworm hybrids were conducted at Chiang Mai Sericultural
Experiment Station. The diallel crosses among PH2, PH3, PHS, PH8, PHY and PH 10 were randomly allocated into
30 treatments. The treatments were then assigned in the randomized complete block design with 3 replications.
Three continued experiments of the hybrids were conducted ; the first period during June-July 1996, the second
period during September-October 1996 and the third period during January-February 1997. The PHS5 x PH10 and
PH9 x PHS hybrids were consistently produced more vigorous larvae and yielded better cocoon qualities in all three
conducted experiment periods: they provided high percentage of good cocoons, high weight of single cocoon and
single cocoon shell, and high percentage of cocoon shell. The hybrids exhibited good charecteristics only occurred
in two experiment periods were PH2 x PHS ,PH3 x PHS, PH3 x PH8, PH3 x PH9, PH3 xPHI0, PH5 x PH3, PH5
x PHO, PH8 x PHS, PH9 x PH2, PH9 x PH3 and PH10 x PH9, however, there were no significantly difference

among these hybrids.

I gudiSuvion Tmuuns s.uns 54110

¥ madengine auzinuasmani unyinododoalni v.Fealmi 50200

!/ Phrae Sericultural Research Center, Phrae 54110, Thailand

% Department of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Table 1 Average of some characteristics among bivoltine silkworm hybrids
during June - July, 1996 (26.5 'C , 94.7 % RH).

Hybrid Sound pupa Good cocoon Single cocoon Single C shell
percentage percentage weight (g) shell weight(g) percentage
PH2 x PH3 66.04 ¢ 56.74 de 1.66 abed 0.32 20.69
PH2 x PH5 82.88 abed 87.67 abede 1.64 ab 0.38 20.17
PH2 x PH8 79.67 bed 60.50 bede 1.50 bed 0.32 21.16
PH2 x PHO 90.55 ab 70.680 abcde 1.50 bed 0.2 21.12
PH2 xPH10 81.67 abed 65.88 abcde 1.55 ancd 0.82 20.92
PHS x PH2 82.88 abed 68.00 abede 1.57 abed 0.34 21.66
PHS x PH5  89.00 ab 77.00 ab 1.57 abed 0.38 21.01
PHS x PH8 86.67 ab 70.88 abede 1.60 abc 0.34 21.27
PHS x PH9 86.50 ab 70.67 abede 1.64 ab 0.34 20.91
PHS xPH10  90.67 ab 76.00 abe 1.52 abed 0.30 20.18
PH5 x PH2 72.50 cde 50.50 cde 1.56 abed 0.82 20.69
PHS5 x PHS 88.67 abed 68.88 abcde 1.58 abed 0.81 20.03
PH5 x PH8 71.87 de 54.38 ¢ 1.51 abed 0.81 20.79
PHS x PHO 86.38 ab 72.00 abed 1.68 ab 0.35 21.80
PHS5 xPH10*  87.88 ab 76.38 abc 1.51 abed 0.30 20.08
PHS x PH2 88.88 ab 71.38 abcde 1.54 abed 0.32 20.51
PH8 x PHS 85.83 ab 76.00 abc 1,60 abe 0.33 20.46
PHS8 x PH5 82.00 abed 66.00 abede 1.64 ab 0.34 20.95
PH8 x PHO 89.91 ab 80.41 2 1.52 abed 0.32 20.88
PH8 xPH10  80.50 ab 68.50 abede 1.60 abc 0.33 20.78
PHO x PH2 85.88 ab 74.88 abc 1.51 abed 0.82 20.97
PHS x PHS  83.67 abed 75.00 abce 1.51 abed 0.81 20.75
PHO x PHS  84.88 abc 67.88 abede 1.65a 0.84 20.85
PHO x PH8 88.50 ab 62.67 bede 1.58 abed 0.33 21.41
PHO x PH10 98.33a 76.50 abc 1.454d 0.31 21.34
PH10 x PH2  86.50 ab 72.88 abed 1.57 abed 0.82 20.38
PH10 x PHS  88.00 ab 71.87 abed 1.48 cd 0.1 20.95
PH10 x PH5  84.50 abed 87.00 abede 1.64 ab 0.84 20.71
PHIO x PH8  80.17 abed 61.17 bede 1.56 abed 0.32 20.88
PH1O x PH®  92.67 ab 81.00 a 1.51 abed 0.82 20.95
% C.V. 7.85 12.32 4.58 5.78 2.83

Means in columns within followed by the same letters are not significantly different, according to Duncan's new multiple

range test (P = 0.05)
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Table 2 Average of some characteristics among bivoltine silkworm hybrids during
September - October, 1996 (25.0 'C, 92.0 % RH).

Hybrid Sound pupa Good cocoon Single cocoon Single cocoon Cocoon shell
percentage percentage weight (g) shell weight(g) percentage
PH2 x PHS 72.87 abedef 58.50 1.78 abe 0.85 19.85
PH2 x PHS 78.17 abedef  61.67 1.82 ab 0.34 10.09
PH2 x PHS, 79.00 abcde 57.17 1.76 abed 0.34 19.28
PH2 x PHO 67.50 def 65.67 1.62 def 0.32 18.62
PH2 x PH10  76.17 abedef 62.50 1.87 cdef 0.32 19.40
PHS x PH2 67.50 def 56.17 1.70 abedef 0.81 17.98
PHS x PH5 76.88 abcdef 62.33 1.79 abe 0.36 19.61
PHS x PH8 68.00 cdef 46.83 1.67 cdef 0.85 20.78
PHS x PH9 76.00 abedef  84.00 1.78 abede 0.35 20.10
PHS x PH10  76.87 abcdef 58.87 1.78 abed 0.34 10.30
PH5 x PH2' 79.50 abede 70.67 1.84 a 0.36 19.58
PH6 x PH3 75.00 abcdef  53.88 1.80 abe 0.85 10.59
PHS5 x PHS 72.67 abedef 59.38 1.78 abe 0.36 20.02
PH5 x PHO 81.88 abed 60.38 1.74 abede 0.88 19.19
PH6 x PHI0  84.17 ab 72.88 1.77 abc 0.34 19.45
PHS x PH2 67.17 ef 50.83 1.78 abede 0.36 20.58
PHS x PHS 70.87 bedef 54.83 1.67 cdef 0.33 19.60
PHS x PH5 76.87 abedef 85.50 1.77 abe 0.85 19.62
PHS8 x PH9 '72.88 abedef 60.17 157°F 0.82 20.24
PHS x PHI0  67.83 def 52.67 1.71 abede 0.34 20.11
PHO x PH2 81.88 abc 64.83 1.75 abcde 0.36 20.71
PHO x PH3 78.88 abcde 58.83 1.68 bedef 0.88 19.81
PHO x PH5 78.17 abede 70.88 1.79 abe 0.36 19.92
PH9 x PH8 64.00 f $9.17 1.87 cdef 0.34 20.51
PHO x PHIO 8500 a 65.50 1.61 ef 0.82 20.09
PH10 x PH2  70.88 bedef 57.88 1.70 abcdef 0.34 20 20
PH10 x PHS  74.17 abcdef 60.38 1.76 abcde 0.35 19.81
PHIO x PH6  75.17 abcdef 62.50 1.87 cdef 0.38 20.04
PH10 x PH8  80.67 abcde 61.88 1.78 abede 0.35 20.21
PH10 x PHO __ 81.88 abc 66.38 1.72 abede 0.36 20.90
% C.V. 9.28 16.86 4.14 6.90 5.41

Means in columms within followed by the same letters are not significantly different, sccording to Duncan's new muitiple

range test (P = 0.05)
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Table 8 Average of some characteristics among bivoltine silkworm hybrids during
January - February, 1997 (24.5 C, 90.8 % RH).

Hybrid Sound pupa Good cocoon Single cocoon Single cocoon Cocoon shell
percentage percentage weight (g) shell weight(g) percentage

PH2 xPHS3 $8.67 690.67 1.82 abed 0.85 abe 19.45 cdefgh
PH2 x PH5 84.50 75.38 1.68 defgh 0.32 cde 19.09 cdefgh
PH2 x PH8 90.50 7517 1.88 a 037 a 19.62 cdefgh
PH2 x PHO 88.00 7917 1.85 ab 0.36 ab 19.56 cdefgh
PH2 x PH10 85.00 7417 1.71 cdefgh 0.34 abed 20.01 abe
PHS x PH2 86.67 75.87 1.74 bedefgh 0.34 abed 19.54 cdefgh
PHS x PH5 88.83 78.50 1.78 bedefgh 0.38 bed 19.24 cdefgh
PHS x PHS8 88.50 77.87 1.78 abedefl 0.36 ab 20.02 abe
PHS x PHO 80.17 71.50 1.68 ghi 0.29 e 17.06 |
PHS x PH10 80.83 7217 1.81 abcde 0.34 abe 18.76 fghi
PH6 x PH2 93.50 80.67 1.84 abc 0.85 abc 19.17 cdefgh
PHb5 x PHS 90.50 77.87 1.75 abedefgh 0.38 bed 18.63 ghi
PHb6 x PH8 92.50 76.33 1.80 abede 0.35 abe 19.40 cdefghi
PH5 x PHO 9116 69.10 1.81 abede 0.34 abed 18.78 efghi
PHS5 x PH10 $3.00 8317 1.85 ab 037 a 16.80 bedelg
PH8 x PH2 90.00 64.33 1.65 fghi 0.31 de 18.82 defghi
PHS8 x PHS 82.83 7417 1.65 fghi 0.82 cde 10.54 cdefgh
PHS8 x PH6 2017 72.00 1.72 bedefgh 0.38 bed 19.17 cdefgh
PHS x PH9 88.67 8017 1.72 bedefgh 0.34 abed 19,99 abed
PHS8 x PH10 89.83 7217 1.68 ghi 0.34 abed 20.84 ab
PHS x PH2 88.83 80.38 1.71 bedefgh 0.34 abed 19,88 abedefl
PHO x PH3 86.50 77.50 1,77 abedefg 0.35 abe 19.96 abede
PH® x PHS 85.83 70.67 1.76 abcdefgh 0.85 abe 19.82 bedel
PHO x PH8 85.40 76.60 1.69 defgh 0.85 abe 20.92 a
PH® x PH10 89.00 71.38 1,68 ghi 0.31 de 19.25 cdefgh
PH10 x PH2 95.15 83.85 1,70 cdefgh 0.33 bed 19.44 cdefgh
PH10 x PH3 80.50 76.33 1.87 efghi 0.38 bed 20.08 abe
PH10 x PH5 90.17 77.50 1.72 bedefgh 0.88 bed 10.42 cdefgh
PHI10 x PH8 90.83 80.83 1.862 hi 0.32 cde 10.75 bedefgh
PH10 x PH® 92.00 7817 1.54 i 0.20 ¢ 18.61 hi
% C.V. 7.81 9.76 3.08 5.17 3.04

Means in columns within followed by the same letters are not significantly different, according to Duncan's new multiple

range test

(P = 0.05)
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Quality Assessment of Cocoon Filament Produced by

Bivoltine Silkworm Hybrids

adud oAsud 1 S5 Tveshe? szfinad inunsquns?/
Wasan Nuipirom" Jiraporn Chaifang? Rapeepong Kasetsuntorn®

Abstract . Quality assessment of the cocoon filament produced by the bivoltine silkworm hybrids which diallel
crossed among PH2, PH3, PHS, PH8, PH9, and PH10 were performed. The 30 sclected silkworm hybrids were
assigned in the randomized complete block design with 10 replications. Three continued experiments were con-
ducted at Chiang Mai Sericultural Experiment Station in three periods: August 1996, November 1996 and March
1997. The results indicated that 5 hybrids: PHS x PH9, PH 8 x PHS, PH8 x PH10, PH9 x PHS and PH9 x PHS
produced better silk qualities regarding to thread lengths and sizes of the cocoon filament, and thread suitability for
the factory machine application, than other tested hybrids in two experiment periods. The average of the length,
weight and size of the cocoon filament produced by these 5 hybrids were 888.20 - 1,070.20 meters, 029 - 0.33

grams and 2.61 - 3.11 deniors respectively. Nevertheless, there were no significantly difference among the silk

qualities produced by these 5 hybrids.
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Table 1 Average properties of cocoon filament among bivoltine silkworm hybrids during

wWiruounadnvordiniganmniianitas 2 afs

June - July, 1996 ( 26.5 'C, 94.7 % RH).

Hybrid Cocoon filament
length(m.) weight(g) size(d)

PH2 x PHS 1,112.40 abe 0.27 abede 2.17 hij
PH2 x PHb6 984.40 bede 0.29 abe 2.70 abe
PH2 x PH8 975.60 bede 0.25 cdefg 2.32 defghij
PH2 x PHO 1,087.00 abed 0.27 abede 2.30 efghij
PH2 x PH10 1,087.20 abc 0.29 abe 2.89 bedefghi
PHS x PH2 1,188.20 ab 0.81a 2.45 bedefghi
PHS x PH5 1,004.60 bede 0.28 abed 2.59 abedef
PHS x PH8 1,089.40 abc 0.28 abed 2.81 defghij
PHS x PHO 948.40 cdef 0.25 cdefg 2.42 bedefghi
PHS x PH10 1,007.20 bede 0.25 cdefg 2.21 ghij
PH5 x PH2 966.40 bede 0.26 bede 2.47 bedefghi
PHS5 x PHS 788.60 f 0.24 defg 2.88 a
PHb5 x PH8 976.00 bede 0.28 abed 2.60 abedef
PH5 x PHO 1,091.90 abc 0.80 ab 2.49 bedefgh
PH5 x PH10 904.50 def 0.26 bedef 2.61 abede
PHS8 x PH2 1,119.20 abc 0.29 abe 2.32 defghij
PHS8 x PH3 1,079.01 abe 0.29 abc 2.56 abedefg.
PHS x PHS 844.70 ef 021g 2.28 fghij
PHS x PHO 978.90 bede 0.26 bedef 2.40 bedefghi
PH8 x PH10 907.50 def 0.22 fg 2.24 ghij
PHO x PH2 1,088.70 abc 0.29 abe 2.44 bedefghi
PH9 x PHS 987.40 bede 0.28 efg 212 10j
PH® x PHS 1,086.00 abed 031a 2.84 abcde
PHO x PH8 1,190.10 a 0.81a 2.86 cdefghi
PH® x PH10 1,059.40 abed 0.29 abe 2.48 bedefghi
PH10 x PH2 990,20 bede 0.28 abed 2.62 bedefgh
PH10 x PH3 1,099.50 abc 0.24 defg 2.00 j
PH10 x PH5 937.50 cdefg 031a 2,73 ab
PH10 x PHS8 1,005.90 bede 0.27 abede 2.46 bedefghi
PH10 x PHO 78480 f 0.23 efg 2.67 abed
%C.V. 16.44 14.76 18.57

Means in columns within followed by the same lenters are not significantly different, according to Duncan's new multiple

range test (P = 0.05)
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Table 2  Average properties of cocoon filament among bivoltine silkworm hybrids during
September - October, 1996 ( 25.0 °C, 95.0 % RH ).

Hybrid Cocoon Filament

length(m) weight(g) size(d)
PH2 x PHS 947.90 bedefgh 0.27 de 2.50 bedef
PH2 x PHB 987.30 abcdefgh 0.27 de 2.45 ef
PH2 x PH8 1,118.70 a 0.32 ab 2.61 bedef
PH2 x PHO 1,046.60 abcd 0.28 cde 243 ¢
PH2 x PH10 992.90 abedefgh 0.29 bede 2.64 abedef
PHS x PH2 1,018.80 abedef 0.29 bede 2.60 bedef
PHS x PH5 ©36.00 cdefgh 0.81 abc 2.06 a
PHS x PH8 993,50 abedefgh 0.30 abed 2.76 abcdef
PHS x PHO 1,018.00 abedef ‘ 0.32 ab 2.89 ab
PHS x PH10 906.40 defgh 0.28 cde 2.79 abede
PHS5 x PH2 910.90 defgh 0.28 cde 2.84 abc
PH5 x PHS 867.00 gh 0.28 cde 2.06 a
PHS5 x PH8 907.20 defgh 0.28 cde 2.67 abedel
PHS x PH9 1,004.40 abcedefg 0.82 ab 2.92 ab
PH5 x PH10 859.00 h 0.27 de 2.84 abc
PHS x PH2 1,040.70 abed 0.29 bede 2.48 def
PHS x PH3 988.25 abedefgh 0.07 de 2.48 def
PHS x PH5 1,064.80 abc 0.33 a 2.81 abed
PHS8 x PHO 917.90 bedefe™ 0.28 cde 2.64 abedef
PHS8 x PH10 p8a_ -~ wocdefgh 0.30 abed 2.77 abedef
PHO x PH2 1,078.00 ab 0.81 abe 2,62 abedefl
PHO x PH® 1,024.60 abede 0.28 cde 2.49 def
- 4 PHS 937.07 cdefgh 0.30 abed 2.88 abc
PH9 x PH8 1,070.20 abe 0.31 abc 2.81 bedef
PHO x PH10 988.70 abedefgh 0.29 bede 2.67 abedef
PH10 x PH2 883.80 efgh 0.26 ¢ 2.65 abedef
PH10 x PHS 1,028.90 abedef 0.29 bede 2.54 cdef
PH10 x PHS 884.80 efgh 0.26 ¢ 2.65 abedef
PH10 x PH8 1,021.50 abedef 0.82 ab 2.86 abe
PH10 x PHO ~ 952.30 bedefgh 0.29 bede 2.82 abed
% C.V. 18.08 11.88 11.88

Means in columns within followed by the same letters are not significantly different, according to Duncan’s new multiple

range test (P = 0.05)
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Table 38 Ave'rage properties of cocoon filament among bivoltine silkworm hybrids during

January - February, 1997 ( 24.6 °C, 90.8 % RH ).

Hybrid Cocoon Filament

length(m) weight(g) size(d)
PH2 x PHS 807.50 0.26 def 2.65 ef
PH2 x PHS 930.70 033 a 8.20 ab
PH2 x PH8 981.10 0.30 abed 2.76 cdef
PH2 x PH® 800.80 0.27 cdef 2.75 cdef
PH2 x PH10 960.20 0.30 abed 2.80 bedef
PH3 x PH2 9381.20 0.26 def 2.51f
PHS x PHS 857.50 0.30 abcd 8.14 abc
PHS x PH8 920.70 0.27 cdef 2.64 of
PHS x PHO 811.90 0.25 ef 2.76 cdef
PHS x PH10 858.40 0.28 bedef 2.99 abede
PH5 x PH2 837.40 0.30 abed 8.27 a
PHb5 x PHS 938.70 0.31 abe 2.99 abcde
PH5 x PH8 950.40 0.81 abc 8.01 abede
PH5 x PHO 960.50 0.31 abc 2.90 abedef
PHS5 x PH10 817.20 0.27 cdef 2.95 abede
PHB8 x PH2 047.70 0.29 abcde 2.79 bedef
PHS x PHS 828.69 024f 2.78 def
PHS8 x PH5 898.40 0.31 abc 8,16 abe
PHS x PHO 028.00 0.28 bedef 2.77 cdef
PH8 x PH10 888.20 0.30 abed 8.05 abede
PHO x PH2 926.30 0.28 bedef '2.76 cdef
PHO x PHS 982.80 0.29 abcde 2.68 ef
PH9 x PHS5 917.70 0.32 ab 8.11 abed ’
PH® x PH8 924.30 0.20 abede 2.87 abedef
PHO xPH10 988.70 0.29 abede 2.67 ef
PH10 x PH2 880.70 0.29 abede 2.97 abede
PH10 x PH3 988.90 0.29 abcde 2.65 ef
PHI10 x PHb6 878.10 0.28 bedef 2.98 abede
PH10 x PH8 983,00 0.80 abed 2.80 bedefl
PH10 x PHO 921.00 0.29 abede 2.86 abcdef
%C.V. 15,63 18.88 18,38

Means in columns within followed by the same letters are not significanily diffcrent, according to Duncan's new multiple

range test (P = 0.05)
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Effects of Water Stress at Different Growth Stages on
Growth and Yield of Khao Dok Mali 105 Rice Variety

Wizem uvavi’ uazovny mmﬂ v
Perayot Kangkan" and Anan Polthanee

Abstract . The experiment was conducted in greenhouse, Deparunent of Agronomy, Faculty of Agriculture,
Khon Kaen University in 1995, The objective of the research is to study the effects of water stress at different growth
stage on growth and yield of Khao Dok Mali 105 rice varicty. The result of the study found that Khao Dok Mali 105
subjected to water stress al vegetative stage combining at panicle initiation and flowering stages gave the lowest in
grain yield, by reducing 38 percent as compared to control. This due to the lowest in panicle number per hill,
spikelet number per panicle, 1000 grain weight and the highest percentage of unfilled grain. By considering of
single water stress, the lowest grain yield was obtained when the rice crop subjected to water stress at flowering
stage, by reducing 32 percent as compared to control. Khao Dok Mali 105 subjected to water stress at panicle
initiation has little effect on grain yield as compared to the other growth stages. This due to the crop is better

maintain the cell turgor when subjected to water stress and rapid recovery after removing water stress.
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Y Department of Agronomy, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand
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Table 1 Soil water potential at wilting after
KDML 105 rice variety subjected
to water stress at different growth

stages.
Growth stage Soil water potential (MPa)

v -2.08

P -3.56

F -1.77
V+PI* -3.60
V+F* -1.80
PI+F* -1.79
V+PI+F* -1.88

* At the last growth stage after the plant subjected to water

stress

2. Leaf Water Potential (LWP)
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8. Osmotic Potential (OP)
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4. Turgor Potential (TP)
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Table 2  Leaf water potential (LWP), osmotic potential (OP) and turgor potential (TP) at
wilting and recovering after KDML 105 rice variety subjected to water stress at

different growth stages.

Growth LWP (bar) OP (MPa) TP (MPa)
Stage Wilting Recovering Wilting Recovering Wilting Recovering
v -8.0 -1.3 -3.23 -8.87 0.23 2.05
Pi -2.0 -0.9 -8.36 -3.97 1.38 8.07
F -2.8 -1.1 -3.08 -4.79 0.27 3.60
V+PI* -2.0 -11 -3.81 -8.36 131 2.25
V+F* 2.6 -1.0 -2.01 -3.70 0.32 2.70
PI+F* 2.4 -1.0 -2.66 -4.36 0.20 3.36
V+PI+F* -2.0 0.6 -8.26 -3.76 1.27 8.16

* At the last growth stage after the plant subjected to water stress
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Table 8 Characteristics of KDML 105 rice variety at harvesting when subjected to water

stress at different growth stages.

Growth stage Plant height | Leaf dry weight Stem dry weight Root dry weight
(cm) (gm/hill) (gm/hill) (gm/hill)
Control 167 28 a 64 2 25 a
v 165 21b 45 b 15¢
P1 156 27 a 50 b 28 ab
F 161 26 ab 47b 28 ab
V+P1 1563 24 ab 48 b 20 abce
V+F 161 21b 44 b 19 abc
PI+F 166 25 ab 45 b 28 ab
V+PI+F 159 21b 42 b 17 be
F-test ns * i »
C.V.(%) 4.4 9.4 9.5 14.8

* Column means with different lenering are significant at P<0.05
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Table 4  Yield and yield components of KDML 150 rice variety when subjected to water
stress at different growth stages.

Growth stage Panicle no. Spikelet no. 1,000 grain Unfilled Grain yield
per hill per panicle weight (gm) grain (%) (gm/hill)

Control 1838 a 171 24 3.8 be 546 a

v 100b 170 23 28¢ 889 ¢

Pl 12.6 a 170 22 4.4 abe 47.1b

F 123 a 163 19 5.6 ab 876 ¢

V4Pl 10.6 ab 161 22 8.6 be 388 ¢

V4+F 8.0b 167 22 3.6 be 848 ¢

PI+F 120 a 160 20 5.0 ab 86.7 ¢

V+PI+F 118 ab 160 19 6.1a 840 ¢
F"&l - ns ns " o

C.V.(%) 8.8 10.8 113 1838 12.9

* Column means with different lettering are significantly at P<0.05
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Coffee Production of Hilltribe Farmers in Chiang Mai

Production Situation and Cultivation Technique

Frzay winned Y win Buudy’ uazqul e dnhe?
Theeradej Promwong” Narit Yimyam" and Dusadee Nalampang”

Abstract : This rescarch studied on current situation of coffee cultivation and coffee production of hilltribe
farmers, and the difference in farm practice from the suggestions of extensionist. The research methodology use
both qualitative and quantitative methods in interviewing 115 hilltribe farmers.

From data analysis it was apparently shown that most of hilltribes were male, married, in the age range of
40-50 years old, good capable of reading and writing Thai language. Average member in family was 5, whercas
only 3 of them were agricultural labour. They had experience in growing coffee for 9 years. Average trees per
family were 634 but 540 trees had already given yield. Most of them were adviced to cultivate coffee by extension-
ist. They had never been trained in coffee cultivation, 57.39 % of coffee yield on the farm were sold in fresh coffee
berries. The minimum yicld for each household was 1.5 kg and maximum was 3,000 kg with the average yield
of 151 kg. The hilltribe farmers eamed their income at the minimum of 21 baht to maximum of 60,000 baht with
average income of 4,018 baht. Coffee productions were sold to merchants who come to purchase coffee in the

village. Coffee seedling were provided by government agencies and highland development projects. Some of them

produced seedling by themselves or received from their friends or relatives. Most of the farmers had no chance

I/ quédfonnimnnnuviuuiigs auzinsameaad unidnndadoalni doalwi 50200

2 faumaannsd mainaasTunzmounsnsinegs auzinuasmiend uniimodoSealmni Foalmi 50200

1/ Highland Coffee Research and Development Centre, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200

2/ Assistant Professor, Department of Agricultural Extension. Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200,
Thailand
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to select cultivating area due to land limitation. They mixed coffee with others trees and were not familiar with
techniques in selecting area. They usually choosed flat area with fertile soil, near water source and semi-shaded
area. The farmers grew coffee in the area of former opium poppy field at the average mean sea level of 827
metres. Most of thel‘n ignored extension advices in terrace cultivation, shading, pruning, mulching and irrigation.
However they believed in extension advices in spacing,fertilizing,weed and pest control. Various problems the
hilltribe farmers encountering were as follow: difficulty in harvesting and lack of adequate care,unpredictable coffee
prices,discases,inadequate knowledge in pests management and weeds control,lack of continuously extension advices

and capital in growing coffee,and destruction of cherry coffee by rats and squirrels.
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Effect of BA on Development of Orthotropic Nodes of

Arabica Coffee (Coffea arabica L.) in vitro Propagation

us Tneduna ¥
Nithi Thaisantad *

Abstract : This experiment was aimed to study the effect of a growth regulator: BA, on development of
orthotropic nodes of arabica coffee in order to find out rapid vegetative propagation suitable for coffee. Orthotropic
nodes of arabica coffee cultivars: LC1662, C1669-31, Progeny88, Progeny90 and Caturra were cultured on MS
medium supplemented with BA 0, 0.23 and 2.35 mg/l; or in equivalent 0, | and 10 mM; to make MS0, MS1 and
MS10 respectively. The result showed that explants cultured on MS10 had better performance in terms of apical and
axillary buds development, node development, proliferation and survival rate and average leaf size in every cultivar
tested except Progeny88 of which MS1 gave better result. Among various cultivars tested; C1669-31, Caturra and
Progeny88 were suitable for orthotropic node propagation in vitro.

UNAALD | nsnmanaiimiuitofinuidninavesses Tuuiy BA somsiigiu Tavesdoddu nuenif
11‘1‘0131'hldmuuwi’u{Taumsm1z|§umfmﬂa'7;muwﬂuam%'umuﬂ TagTdhmsmnzidosdedidu
nmunesBfuimAued winuiay LCI662, C1669-31, Progeny88, Progeny90 HazWug Caturra Tuomsii
daulszneuues BA usan 0, 023 way 2.35 unsodns wiaiuaudud 0, 1 10 mM el 1demns
MS0, MS1, MS10 mud iy HamInaasawud 01113 MS10 ansanszdudedrdunum Wadimildunni

¥ Tasansquiitonarimuiniduuiigs awsnwasmead swiinndudoalni eades e.doalmi 50200

" Highland Coffee Research and Development Centre, Faculty of Agriculture. Chiangmai University, Chiangmai 50200.
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I m8e explant Tunuifinameunniug onifuiug Progeny8s o1ms Msi Faexvirliiadeddu uns
mimild@fige  Aumudiildeinems Msio dnyuzauysaiudass udmaiasindooniluems Mso
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msnig@ula maifann uay sasmsseadin qanimiugouq
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Index words : MuUNB3 DA, Msmziduuiions, The, IvuTa oAty

Arabica coffee, In vitro propagation, Tissue culture, BA, Benzy! adenine
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nuNe31iiAN (Coffea arabica L.) 11U
?iil'nmm"ﬂgnmn1umnmﬁonauuwm
UszinetIny mwuwwuquuuli’mam«ﬂu
FEmsinh18iw Mnadu uazaunsonda
dundrinunn1d Tao lilidedia Gnws uas
WaFnA, 2537) uenvind lemalumsnaw
wugas londunidany 1ddos msznu
os1iA T uRsnaudes (Self-pollination)
Tommum’huumm 7-9% MU (Cannell,
1985) nsztiuiiginadimsfunimidimsene
Wugaa03s lildineeg Taoligaszaadlums
soviuguanmaduly wu msidouis vie
flndr Werseszoznar lunisigidvla
Womusaududonqu wiefeiiduas
flszuusin ufassdnmmnidag iy (Haarer,
1956; Central Coffee Research Institute, 1985)
mamnzasaiiedemiusniinilsiizutoy
1¥fuluszornds  Taoilgadsyaadinoiy
noudunuiiianyuzmudosms nieie
WS N uNgHaLEIT 1 Wunsdiiadou
uazaannudsslumInaieiug Aifaninms
NTZWAT (Segregation) (Karhia and Owuor,
1990) wonvIniigaldifuIEmefiuinu uie
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AU Germplasm YBINUW INUNAINAR
a9 N2Tan1ABnAu (Kartha et al, 1981)

BA (Benzyl adenine) gminnlfinszdu
mitindrirenlu eIy Tadaiiumio
Tmai'l8 Kartha et al (1981) 37003 1m3 1% BA
finrndutu 10 mM gunsovi Wdodduves
ANWUE Caturra Rojo 11a2 Catuai ihaa vy
Adoazannndi 2 @1 (Multiple shoot) M3NAABY
i Soiuienaaeunlszaninmues BA
Tunisnse qu'lﬁmm’n’unmﬂ'lnu $1uau
mnnnsuduudusnuidame s
msveowug Tao T ldmavesnmun iz
ao'll

gunssinazisms

SEnsuazemITzAsA NI INIE
¥04 Kartha et al (1981) Mmsnzidesluies
waaowadﬂsqmsqumwuavwmmmuﬂ
VUNG ITHIUADUUNTIANTIAIMIAN WA,
2539
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a a o« “ oM
wmuTsasatduimumsiadonuinds
T8un Augmaues nuwiay LC1662, C1669-

31, Progeny88, Progeny90 uazmuﬂﬁuﬁ'
) = J - . -
TidwmuTsanaty Faduiuguoiveaiug

mauesaIna11dun Cawrra Wuudauinin
unasranmaaiugnul Tnsamsguditonas
Wannuduuiga
uiIendoiFva vy (Op de Laak, 1992) iuuda
ad | a - -
wAvunnduluifu 5 Weu unznldennzaieen
v & dae
snyehRIdIsasazawnaniond 20% way
ATARUTIAIAT Tween-20 | ND.ADAAT 1ABLY
ua-'mmn'nm AABAIANIM 20 wn uﬁ"zﬁu
2
Fovhndusinge 3 ne uswdal lningdu
1 @ ' .
andouiu 24 $1Tue rewi lneuuems
WA (Water agar) WWaumiUg¥ue uazms
aides (uoms 1 daslsznoudae Juns 7
N34 Canker-X 0.5 N34 1@< Benlate 1.0 N5U
4‘ . 4' J [ LR -'
Hahyenanudu 15 Usuddens. i una
20 wi) v 3 luiida sunsevuudnsenina
» ¥
Fuddussedlnfidosai ludaluanmwiaaade
iteddudeusnuaziarveen 117 1.0-1.5 ¥,
" W IS adw 1 Y ¥ ay
FeNAIDNAT IMNITAINA1IY AU 19a1 30
= .y :l . z : L] °
wm Andnihnauan®e 3 a5 udnih i
Tuemns Ms (Murashige and Skoog, 1962)
Taotimsaauas 1dunluemis 1 das tNuiAY
v
L-cysteine HCl 33 un. WimagInsa 30 n3u
1182 BA (Benzyl adenine) 0, 0.23 uay 2.35 un.
wionadunimududu 0. 1 uaz 10 oM (B
W14 8115 3 wiiafe MSO, MSI Laz MSIO
o &~ o . J . - i
audwy Uy pH W14 5.8 neutiaaiiden
»
ANV 15 Youanens.iia wiu 20 I 813
o 3 '
utasaioussyagluviaudannnhaving
5.5 X 16 ¥4y, vaannilngdedrdumunud’
witnrvIRdloua U ay v luduluaniw

AULINNATAIANT
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fumaninnaon Wpeismand 12 %2 Tudodu
quugiinds 26°c minszqulfiiasimi
Explant Tuilnd11uemas MS-root Fa1dun
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BA Saziiu namiwia udiumdveed Tuu
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anmAINa edunaIn

NaNINAABAZI 1Tl
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ﬂgmuvunzmssm#asmﬂuam1'5 uazhims
siuFefiafe 2 afdfmm Woydunidaandin
Aauanudanug luvuaumsniin oegals
i Sondahl et al (1983) 51013 AW
lﬁuﬁ'vﬁﬂmsﬂutﬁaumntfeqﬁun‘s’ﬁqqmn
nazonlunisdiin ms‘h’fmw’u%n’nq
'lummuﬁ'wﬁ'uqq sedhuiwiaiiodonum
ylfifudimia (Phenolic oxidation) M3
ﬂuuﬁoummnﬂqmq 60% LATNITIAA
ooNFIATUBINGIT 50%

'
~
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fishyIgneuemisviingu ndfle mitsenly
(Axillary bud) UBEAWOA (Apical bud) VXYL
vwnadusudanarin1d¥e nelu 4 danian
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niwaves BA senvygnoduglaumannzdsedenidu
veamnrn 319/ (Coffea arabica L.)

; o o

. 0 e o =

Figure 1 Topleft : 45-day-old seedlings germinated on WA medium; and 4-week-old excised
explants cultured on MSO(topright), MS1(lower left) and MS10 (lower right).
Notice root production on MSO (arrow) and 2 exilary buds on MS10.

Gt ; e

Figure 2 Development of apical and axillary buds of coffee cultivar Caturra after 1lweel«

culture on: from left, MSO, MS1 and MS10.
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2) xﬁamﬁwm'lnajifuﬁmﬂwﬁa"lmi AM50
anluilpdde luemswiaduih WiRamsiy
91474 Explant Suodawinue Taomms lu
91115 MS10 unoma'lsnamnmqummu
ve'higdause Duvnadn uazdnudeaiey)
Tawhinswaung dmuluems Mso uay
MSI 1)*ﬁmmmummnmutgmu'[mmm
wwomammﬁu msmtyvmmmmn'lu
wu‘lé’ﬁoumw nwu"luamn MS10 W41 Karhia

et al (1981) Thswan iuduhimanigves
i wonluluems Ms10 mnnfm 1 M1 (Mul-
tiple shoot) D14 100% vostoRimzian

sarnsadave lminazvue Ininnm
fiwonluvuIaves Explant 9A3IM350ATIN
uavanﬂmsﬁ%’wﬂnwa Explant muvhmq
A1 werma I3y aas1eit 1 waz e 2

Table 1 Deve_l_bpment of explants after 6-7 weeks culture on MSO, MS1 and MS10 meduim.

Culfivar | Medium | Noof | No.of Bud" Proliferation” Survival rate® | Avgleaf
: explant node | Number | No.Jexpl. | number | No/expl. | Number | NoJexpl. glne(mm.)
LC16862 MS0 2 2 1.00 H 3.00 0 0.00 | - 5.88
ol MS1 1 1 1.00 4 | 400 0 000 | 838
MS10 1 2 2.00 9 9.00 0 0.00 | 16.68
C1669-31 | MSD 26 | 84 28 112 | 1z | 448 18 072 | 17.08
o Ms1 16 | 60 18 118 78 | 488 9 o056 | 1458
| wmsi0 16 | 198 81 506 | 274 | 1718 36 225 | 1411
Progeny88 | MSO 18 5 1.00 18 3.60 8 160 | 2026
. MS1 40 1 1.38 51 6.38 9 118 17.13
MS10 23 75 22 0.96 97 4.22 17 074 | 2618
Progeny90 | MS0 14 49 15 1.07 64 4.57 0.50 13.08
' MS{. 4 10 ‘1 0.26 11 2.76 2.00 7.00
MS10 20 | 79 80 108 | 100 | 376 1 038 | 836
Caturra MS0 16 2.25 25 6.25 5 126 | 1918
A MS1 s | a7 ’ 100 [ 20 | ee7 4 138 | 15.41
MS10 14 63 44 314 | 107 7.84 78 543 | 16.88
Note : - " Apical'and axiillary buds

o

v

Prollfmwd explant is number of cxplams. excised from elongated buds and developed nodes,

Surviyal explant is number of explants ljved excluding contaminated and dead ones.

)

2
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910 msaft 1 ndimanzdoadeddu
Tuems Mso, Ms1 uaz Ms10 114 6.7
dlam wziud luudavwugoims Ms10
nszulinamsadien niuasdo mi1dunnnh
Tuems MSo uaz Ms1 o uiug Progeny90
msiiantolnyves MSO uay MS10 I
1ndifivaiu uazannndrlu MS1 uazWug Prog-
eny88 MIINAMUD MU TUDIMIT MST 923NN
MSO tta MS10 1@miey AnwiAnA o nAe
mnms"?'iﬁ'u{ Progeny88 1102 Progeny90
Fuiluniduesiiiusswysulndifvefuez
ABLAUBIAD BA MINTINUTOUY Aavziiiu
Tdniuiaun damielnilfqeqa faud 2-
5 MioA® Explant 1uvmzﬁﬁ"aamﬁuiﬁ1ﬁ;ﬁu
1.38 MiBA® Explant waninsyduldiia

nEnaves BA domivewiuglaomamnzidssdodiu
voamune DM (Coffea arabica L.)

wie vty 18 lidanu dmivdasinisiia
Explant 1M1910 Explant AuRinzAss (Prolif-
eration rate) ﬁ'm{ LC1662, C1669-31 uaz
Caturra #§149u Explant halmildgegalu
91115 MSI0 18 Explant finalmithitodaly
nd sz'ldamnse waddu Explant Tnild
Wanua rmmswﬁ«?mfwﬁu'lﬂu?mﬁyaﬁﬂ'lﬂ
indrluemns udafiamsmonazudlousin
x%aqﬁun?ﬁxﬁm{u ieRnsansnsimssoans
(Survival rate) 2MUNNUE LCI662 14l
Explant indnsoniinmy tipenindsiildnan
VAR WUT Caturra @z C1669-31 T
o115 MS10 Imsseamugega Maiioradi
31 dasuiamisnazdelmigy udanmsmo
waznrsthndeuliuandraniniugaun
mlain

Table 2 Development of nodes and roots after 5-month culture on rooting medium.

Cultivar Medium No.of Node Rooting explant Survival explant” | Avgleaf
explant Number | NoJexpl.| Number | No.Jexpl. | Number | NoJexpl.| size(mm.)

C1669-31 MSO 18 145 8.08 i2 0.67 16 0.89 21.86
' MS1 0 56 8.22 2 0.22 8 0.89 | 17.87
MS10 36 8238 8.97 14 0.39 36 1.00 20.50

Progeny88 MSO 8 51 6.38 3 0.88 5 0.63 23.76
MS1 838 9.22 2 0.22 9 1.00 16.12

MS10 17 110 8.47 4 0.24 17 1.00 20.62

Progeny80 MSO 54 7.71 4 0.67 5 0.71 21.90
MS1 24 3.00 1 0.18 2 0.25 12.50

MS10 11 34 3.09 0 0.00 V) 0.00 9.00

Caturra MSO 5 85 7.00 2 0.40 3 0.60 18.75
MS1 3 35 11.87 1 0338 4 1.33 238.12

MS10 78 358 4.71 14 0.18 52 0.68 16.36

Note : " Survival explant includes original cuttings and exciesed elongated buds and developed nodes.
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Figure 38 Difference in leaf size of various coffee cultivars cultured on MS1. From left :

LC1662, C1669-31, Caturra and Progeny88,
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anBwaves BA Aomavenouglaumaazidosed iy
woanwurle DM (Coffea arabica L.)

&

Figure 4 Root development of explants from different cultivars. From top left and
clockwise | C1669-31, Progeny88, Caturra and Progeny80.
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Selection of Pleurotus ostreatus [(Jacq.ex.Fr) Kummer]

Monokaryons for Hybridization

qassdl Sumim” wax I¥ws gahd’
v
Suwannee Chanta” and Wichain Pooswang

Abstract : Forty two monokaryons, grown from single spore of the oyster mushroom, were divided into 4
groups of very fast, fast, slow and very slow mycelial growth rates. Five monokaryons were selected into each
group, and all combinations of intercrossing between them were made. A total of 40 combinations were found to
have clamp connections of which only 24 produced fruit bodies. In this study, good capability of having clamp
connection 'and fruit bodies formations were obtaind from the interbreeding between the first three fast mycelial
growth rate. Breeding among the same group or with the lower mycelial growth rate failed to produce neither clamp
connection nor satisfied yield. Potential yield of the dikaryotic hybrids can neither be indicated from the zymogram
of isozyme of esterase, acid phosphatase, nor total proteins of the monokaryons. Identification of the origin of the

dikaryons from any monokaryons combination was not possible.

unAage : WRinnnaduloiindemiorfonsinmledidortanun 42 moiud oonidlu 4 ngu

AodulofioTgdnnn wigda wigh weznigdunn udsznduiaiiduloiunfomien s meRug
udwmmunufiunun wugnesiitodasewhavaeg 40 guey wozliftus 24 guonitiianonta1d

WunsAnwnisiinuinafedednsenhasauazmadanoniia 1@ iues e innaneudiusenis
wwnguusniliduleddnnnineigds masmlunguidorfunfeduminiliduleddnnnineiyduin
sehidmandradodnseviravo wioldnondaiimols

" 3o isaau nazinmamand s Inndedoddwl 50200
Department of Horticulture, Chlang Mal University, Chiang Mai 60200, Thailand

279



NIAVINNAT 12(3) | 279 - 200 (2539)

¥
inonmluns IinandavesgnuautiundoagiinuliossyyldenTe Tuunsuvealo Talyd esterase, acid
b . v
phosphatase #38TisAunanuavoudulsiinndomer dmivmaiavoauduloiundoaiiuliernszyld

maonnsrauyenduloinundomaors 1a

3 -~
Index words © IMAUNTY, MIHAURUTIHA,

Q o

AT
o - A
IHAUIIIY (Oyster mushroom) YD
Snmmm\s'aﬁ Pleurotus ostreatus [(Jacq.ex.Fr)

L
Kummer] 9a0¢1udu Basidiomycetes 520
Tricholomataceae, mjmamﬂu 2 %A Ao

1. AN UTIAT Y1) (Florida type) (AU
ﬂ%ﬂ?ﬂMMﬂﬂ'{’i'} Pleurotus sapidus Kalchbr
Faeziinondunoudunies dvamsgungd
Tumseenaniiqeni 15"y Jegiiudeiiuneny
Funa Pleurotus florida (Szabo, 1981)

2. aususiiatin Aumoiugon
wosuilu Pleurotus ostreatus ABAMAvZTITITN
Aoamsguupiiigndt 15"y, lumseanaon
(Eger et al, 1976)

uaea130a1u Eger (1978) uiuiwiia
v
ﬁ'mawﬁmﬂu Pleurotus ostreatus

anvasmadygninndadumianan
oty (Wood-destroying fungi) 39N
é":umsmtya%uumnumamvm (Saprophytic
fungi) vraasanuilulsda dnszeeialy
Tuivaougu uavezinanemialuviigg
11990 wiegauuniiquugiiqeds 15%s
amwtwaqannunzummv‘lumwonﬂan
winiufe 1520y aeniaszAniufiiaen
nedudrandiovnes feu nieadwdu

Oyster mushroom, Mushroom hybridization, Monokaryons
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aauq (Zadrazil, 1978)
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JotnsenIFa (Clamp connection) 1990 B
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(Clamp fusion)
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o - - - .-
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Table 1 Mean of radian as growth of 42 strain of monokaryotic mycelium,

i

Strain Mean of radian as growth Strain | Mean of radian as growth Strain Mean of radian as growth
of mycelium (cm) of mycelium (cmn) of mycelium (cm)
1 8.625 15 8.825 20 2.050
2 2.676 16 3,550 30 3.350
] 3.200 17 8.050 31 3.450
4 3.650 18 3.875 82 2.175
5 8.576 19 4.100 33 4.150
6 2.175 20 2.100 34 2.350
7 2.000 21 3.075 85 3.100
8 2.600 22 3.500 36 3.275
9 2.900 23 3.525 87 3.126
10 3.000 24 2.050 38 8.825
11 2.575 25 3.000 30 1950
12 3.525 26 3.526 40 3.275
13 '8.225 27 8.800 41 3.660
14 2.726 28 3.100 42 3.150
mean = 3.047 SD 0570

“1ﬂﬁ1lﬁﬂ§lﬂuu1ﬂ5!1uﬁ‘]u'ﬁﬂlll}\lfni
wigvoudulefinndoainer 18y 4 ngu
wazfmdennguaz 5 mewug o
HAUNUT Tnoa"numzm§mjamufh;f}uu”uu
wasgn uaad 13 lunmi 1 nazenowugna 4
nguamnsoue 4R

nqu A dulonTgiinn 1dun
MR 33, 19, 18, 4 uaz 1 TavFvanineiy
o - y 4 "
Frgatesqaveandy wazlimnomylmia
Al, A2, A3, A4 unz AS mMudwy

ngu B dulufindods 1un mougi
17, 21, 28, 35 uaz 37 laviSeannwigHga
fusagavengu uazivuoaylntd B1, B2,
B3, B4 lag BS Mud 1AL

ngu C© dulowiydh 1Run sewugi
10, 25, 9, 15 way 14 TasiFsannwiniage
fathgaveangu uazWwwwiavinii c1, c2,
C3, C4 11ag C5 MUAALY

ngy D dulefeigdunn 1dun
AUt 39. 7. 24, 29 uaz 20 TaviSuann
wigtganuigavesnguuas vy In
7 D1, D2, D3, D4 i1ag DS MUy
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C2=3.000
C3=2.900
C4=2825
C5=2.725

Di=} 950

B1=3.050
B2=3.075
B3=3.100
B4=3.100
B5=3.125

mafnidenluiumiseuvestmunasuiensnaaiug

D2=2.000 Al=4.150
D3=20% A2=4.100
D420%0 A3=3670
D5=2.106 A4=3.650
AS5=3.625

2.470 3.047 3-610

Figure 1 Radian growth of all monokaryotic mycelium were divided into four groups.
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Table 2 Mean of radian as growth of 40

clamp connection.

combinations (variety) dikaryotic mycelium with

No. | Combination| Mean of radian as | No |Combination | Mean of radian as |No ICombimﬁon Mean of radian as
growth of mycelivm |growth of mycelium growth of mycelium
(cm) {em) (cm)

1. AlxA2 3.826 15 AdxCl 4.660 29 B2xD3 4.350

2. AlxB2 3.975 186 | A4xCh 4.270 30 B3xC2 8.300

8. AlxC2 3.2380 17 A5xB1 2.970 31 B4xC1 3.870

4. A2xC1 8.950 18| A5xCl 2.050 32 B4xCs 3.000

5. A2xC3 8.870 19| ASxCS 8.000 33 B4xC4 8,660

6. A2xCH 4.050 20 AbSxC4 2.420 34 B4xC5 3.870

7. A2xD5 . 3.270 21| A5xC6 4.070 35 B4xD1 3.420

8. ASxB1 3.670 22| AS5xDb6 1.870 36 B4xD4 4.750

9. A3SxB3 2.800 23| BlxB2 4.250 87 B6xC2 8.270

10. A3SxC3 3.870 24 BixB4 3.170 38 C2xD1 4.560

11. ASxC4 4.050 25 B1xC2 8.920 39 C2xD2 3.870

12. A8xCH 3.520 26 | B2xBS3 8.860 40 C2xD3 4.820

13, A4xB1 4.000 27 B2xB5 3.870

14. A4xB3 . 3.970 28 B2xD1 3.050

INMINANDI IARNANYBINGY AxA =
1§ AXB = 6§ AxC = 13 f] AxD =2 ] BxB =
7§ BxD =4 § CxD = 3 § #2UMIHANTZININ
AN C 1 C (IHD9M) taz ngu D A D (Fn
Autn) liwudetasznhara manigves

“ - < - ' ' ' -
FulofnigdmTedvoamion hidwwada

a o - o

msiydvienveaudulovialugnnan

3. waHdnveagnHaX nnmaiuduly
fundvagiindedase wiisans 40 Wujg
mnm"'\umqnmvmunmsﬂnn nuhmnse
manoniia’ld 24 Wug { et nmisulumstude
#vpanon uaznarAnudaa 1 lumeedi 3
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Table 8  Yield, colour of fruit body and days of incubation of dikaryotic mycelium

Combination Days of incubation Colour of fruit body Yield (g/bag)
AlxB2 28 Gray 124.60
AlxC2 31 Gray 93.20
A2xCs 28 Dark Gray 72.40
A2xD35 29 White 73.80
ASxB3 24 White 84.20
ASxC3 26 White 60.20
A3xC4 24 White 109.20
ASxCH 24 White 81.20
A4xB1 31 White 82.60
A4xB3 29 White 73.80
AbxC1 26 Gray 55.80
AbxCS 26 White 38.60
A5xC4 26 White 151.60
A5xC5 24 White 113.60
ABxD5 24 White 33.00
B1xB2 30 White 66.80
BlxB4 34 White 52.60
B1xC2 29 Light Gray 52.20
B2xB3 29 White 66.00
B3xC2 27 Light Gray 52.60
B4xCs 27 Light Gray 54.00
B4xC4 34 White 83.80
B4xCs 24 Light Gray 116.60
B4xD4 20 Light Gray 43.40

N o v = : @ o .
VINFRAUN IHHaKAANT 24 Wugwuh

gy AxC 9 Wug AxB 4 viug AxD 2 Wuf
BxB 3 Wuf BxC 5 Wuf uay BxD 1 wuf

= (R - a 1 )
veriu ldhguaniifainmsnanszuinangy
A B uag C szarmnsoinaneniia uaviuui Ty

Ngnnaui ldvzawsoiaaeniviald uas

Ntmanq«m'lummfm‘lunqnmmnu R ER A
mqguaummunmmmmmanma 14 uaz
T lnanandBnd e
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Feorwiflunaves B4 uazmoiug Ds ey
oo asniadyn Juwaasidues
aoniitafariidnyusidonenninvienseu
AU

4. msfnmngUuuylelalmiveuduly
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wanveudlufundomae

nnmsAnuguuyToTalasinde leTu-
N (Zymogram) vouduluiiundve@na 20
awvug uaziduloilundoag 40 meiug
unandinsed TaoldmaiiamadianTas I da-
wow Imfihmsanuuiemiguiuy leTalanife
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nanosagyddsil
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Figure 2 Zymograms of esterase isozyme of 20 monokaryotic mycelium.
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Figure 3 Zymograms of esterase isozyme of 24 dikaryotic mycelium that produced fluit bodies.



agliezinrsainaminaaes

nnmsAny M gyeuduletiundoa
@ordanjamswigeeniiu 4 nguiie iduls
T a), idulofiniyd @), dulei
w3 (©) nazdulofnigydunn ) wdnh
uAnznguaweiu wuIndulongu C (eig)
oz Ny D WSydun) e
molunguidermniulinudedasznaa
UAEMISHANTTNINNGY A (95gu5aun)
Tunquidioadu Fefiguamvainudoda
seniusafeguay AlxA2 wuh liauwnso
mn;ﬁ'.luﬂanmn"lé’ mm'swssyumxﬁ'u“lu
uamauamummty%’wu'luunanommsty
youduloilundvag uaziduloiundomauaii
maﬁ'wum"ﬁuwuunuﬂwummﬂu hida
mnnnmamnnuwmmwwuq Al, C4 uaz
cs vnniumeRuiianga iosninwey
auiuisuud Wnandage daiulunis

- -~ <t - ' 1 v
ﬂﬂlaamﬁ'ulommaoammomuw ua:h

nmﬁ'auw‘«‘a'lﬂunmmuﬁ’ui Amsideniduly
a3y ligmFeduiulyl (Eger, 1978)
LmaoN'lsnmumnmmaamﬂsquwmmu15
fifannmsway ssnhaduliiundomio
g3 g mandunguiiesydhamsoia
aonia l&iudulng

HA9INNISANEI YUY (Zymogram)
yoa'leTa el Esterase, Acid phosphatase
uazvesTsau vouduletiundomans 20
awnug uazveuduloiiunduas 40 guen

289

manadeninTumIseuvoaniawasuiem naNug

wud hiannsousnauuandavesgarauiy
wousd 19 TaoThnauouwuluwen3ow oy
wunaluveuazin wazlinuuoy 1o Tala
fimiloueuias wana (2531) 18Anuway
TusAuveandnluNugrouinazgnuauwy
ﬁmsqq;'nw'hhmmnu'iﬂsﬁuﬁmsﬁad‘luqn
mumvmamm];]nsmnxﬂummwaqwa
nauw muummumnuuﬂuqnuumnmn
U§nTosmlumavanvesieuazui nazus
nsdifinouimilounensemidhela dowils
WUINTIEMsUAAIDDNYDIBUIAY (Dominant
expresstion) (Molitoris, 1979) 1A¥IINNITU)
gnHan 40 geaulunaasunandanyd
aunsainanenitald 24 guan Faliawise
uunmmmnmqswmn'lcﬂuumwmﬂumm
Aanen uazlidanenld dafudresdnu
manuduwusvedle lalmifudnumzan 9
youraursinmsznaasarinu 1o T lxiasia
Buq Ao

1ONT1301909

yana  wnsad. 2531 msdsailunarlivlga
Wugninfuiles. ImoriimuiuSyenn mw
Ay umimmaoFos v, Fualua. 126 u.
anuding 255A3, NIANA waNdAY taslgRva 1gERR,
2530, M3sMNEHTANTN-URTHh. nesusTRITMS
iz “grunuasnssu”, ngamna. 72 mi,
Eger, G.
ostreatus, p. 497-517. In S.T. Chang and W.A.

1978. Biology and Breeding of Pleurotus

Hayes (eds). The Biology and Cultivation of
Edible Mushroom. Academic Press, New York.
Eger.G. ,G. Eden and E. Wissig. 7976. Pleurotus
ostreatus breeding potential of a new cultivate

mushroom. Theor.Appl.Genet.47 : 155-163.



MITUNYNT 12(3) © 270 - 200 (2589)

Molitoris, H.P. 1978. Wood degradation, phenoloxidase
and chemotaxonomy of higher fungi. Mshroom
Science x (past 1): 243-261.

Raper, A. 1978. Sexuality and Breeding, P. 83-117. In
S.T. Chang and W.A. Hayes (eds). The Biology
and Cultivation of Edible Mushroom. Academic
Press, New York.

Szabo, I. 1981. Heat requirement of Pleurotus strain
during mycelial growth. Hort.Abstr. 51 (6) : 417.

Zandazil, F. 1978, Cultivation of Pleurotus, p. 521-554.
In S.T. Chang and W.A. Hayes (eds). The Biol-
ogy and Cultivation of Edible Mushroom. Aca-
demic Press, New york. )

290

N

VD]

o



- mafasulasfZinamsadeduuesadu
TusendudWugsseanounIseanaen

Quantitative Changes in Gibberellin-like Substances

in Stem Apex of Lychee cv. HongHuay

prior to Flowering

28 uaaeieniun ¥ uazsiin sganm ¥
Suwalee Seangariyanan " and Tanart Thunyarpar v

Abstract @ The studies on quantitative changes in gibberellin-like substances in stem apex of lychee
cv. Hong Huay prior to flowering were carried out, starting with the study on response of lettuce cultivars to GA'\
(Kyowa) by iettuce hypocoty! bioassay (LHB) method. It was found that the length of lettuce hypocotyls increased
according to GA (Kyowa) concentrations while Dresser was the cultivar which showed the highest response.
Interaction was found between cutivars and GAJ (Kyowa) concentrations, since different cultivar respdndod to GA’
(Kyowa) concentrations differently. Standard curves of gibberellin-like substance quantification by the method of
LHB. It revealed that the minimum detectable of GA_(Kyowa) was 1x10™ ppm, while linear regression responses
of cv. Dresser was found between 1x107 -1 ppm. The effects of performing date of standard curve (72 days
interval) were investigated while no effect was found.

An analysis of lychee shoot apex for determination of gibberellin-like substance activities in different Rf
zones of the chromatogram showed that the gibberellin activities wer Rf 0.2.0.5.

Y Ryeou auzineasmaad unInododos I, Foalmi s0200
" Department of Hortiuclture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Quantitative changes in gibberellin-like substances prior to flowering in stem apex of 4-5 years old lychee
tree cv. HongHuay were studied from November 1995 to March 1996. The samples were taken from the orchard of
Chiang Mai Land Development Station, Mae Rimn district, Chiang Mai, Thailand. It was found that activities of
gibberellin-like substances in the 4™ week prior to flowering was high while it decrease in the 3™ week and remained

constant until the 2™ week, then decreased again to minimum level in the 1* week until flowering.

undade : msnnmsildsunlanlfinumsndwtvesadu luvendudiufessoiounseonandions
Anwn suginmaney a9 lums InneiSnumndieduweisaiu 1av33 Lettuce hypocotyl bioassay (LHB)
ﬂammaaoaﬂsma’hmmmwm Hypocotyl ddudennuiduduvesSuosaduiniunn  1xi07 fa
a4Aa UATAYNANNANOUNUT Dresser nwauamammwwum GA, T¥animiugou wone g Sawuh
wmmvmmﬁu{usoa GA_ ATy oRuuanAiunsaeuauenn GA_Arfulude mai
RS gIRe AT umsnﬁwwmmmau Tav3® LHB uum‘lmﬁmmnmauauwuq Dresser 815030
Ui ca_ Iddiigei 1x107 @an HAZKAMINATIZHNI NI IUYBINNMANDOUNUT Dresser WU
mjulﬂumu:mu 1x10° @ 1 ana uaznmfuanaeilumahnsvinasgy lelinnemandi
Suiueisadu TaedF LHB wuiriunaifuandiedu2 ) lumsimsmnasgubiinadents
Jinnevasadwivivosadulaei® LHB

DMy unie RE AllRenssuveamsndieiiesadu nufenssuvesmsndin Sulaisaduil Rf
0.2-0.5

nsfnnmsnEoumlaniinumsadisivweaiuluseadusnuis e uiounsoonasn Whudvdow
457 Agumuvesaoiiiannfaudualn sunoimniy SanSadualmi ﬁmnlf‘mﬁ'zadufdxwﬁﬁwwqﬁmuu
yie, 2538 B4 @ovihiny . 2530 nantmansamuhnsaduduwesadu ffnugeludlanii 4 deumsima
Fonon uazfinmonasiud@lanid 3 hvaiUfinunei WeuGedlai 2 uazifinuannsdnaiaeu luannse

Saldludlanian 1 uazludUaifiTuunagenon

v ]
Index words AWy #9920 mssenaBn JUIUDITAAU
Lychee, HongHuay, Flowering, Gibberellin

M g7 uuftwihimssuridimai luily

warhulfinad naremsuldouunasanm

1u1‘]11qﬁut{u‘étﬂuﬁvﬁﬁmmﬁﬁmma nNNATIIN0 h'umsn:zﬁuw?o&'ugoms
wsugivveslszmeing Tasmmiznimn wigdy Tnluiniu gof Tuuiyia 3 ngu Ao
mitovnlszina uwammuﬂagm"lumwan pandu Juvweisadu uaylulalatu fna
Aonandadway Iaduavenng I sung  Swsulumsiauuyad aunsTRaRYEINTD
prniiteannemsaraumeludulifieane  uandsduen wiamsngulangunil wil
wivogueans uazly dalindoy wu wés  wah iseSydyTaludhulnd sosTuuti
Liundavaz ld5uemambu (Raiaw, 2529) Hedviornnan @ hdunaagivesiledonag

292



fidgadeaiumsoanaen iivenniledoaneg
finaruddudounnilededruududiing
nsenufaszdused Tuunelusiniy s
aaﬂﬂamma'lunauuﬂunmuwaqnmm}u
TaSnaSuesaduiazioRauinsadiatu
Tussiitimsesnasnmuh USunasueisadu
sanszdvas uazimsadiueRauminiy
(W31A%, 2529)

gUnsainayiEmIinaans

<
MINAALIN 1
A o «
maMinsnasgu medinzes
Aadoivivesaaulngdd Lettuce hypocotyl
bioassay (LHB) (A1N35¥04 U109@,2533)

MURUMTNARDIVY x4 uanaizon
1uduﬂuuzm (CRD) 10 1 {leiuil 1 Ao
Wugrnmavey 4 Wug 1Aun Dresser, Alpen,
Duxie S-5 1Az Grand Rapid ilodoii 2 fio
ANMANdLY0ITUIIBISAAUGA ; Kyowa) 4

LAUAD 1x107 1x10%, 1x10" nag 1 oaa

e o o . l; o M
Hnuaadnnavesusuyoudnirll

e luiile w48 s msoumsazaw GA,

(Kyowa) anududuaz 100 va 91ﬂuuﬂﬂﬁ‘=“
sawuAazaduduldaslunaevaradn

J3u1n3 2 wa/maee nPiRadendundn
Samanauis o rocotyl 9125zM 3 Wy

Toglyte--andolaaslunaeanara@niun
- dumnans i livludrrvauaninadew
Fafiuera91nMaen Fluorescent anudulszan
3,000 AnFQaungil 28:2 1hum 3 Ju

293

manfaswnlanFnamsedwtuusiatu
Tugeadudwugesiuneunseenaen

mInaaesh 2

AISMANUL R 311 Activity Y8903
adwIvueisadn tafamuituoe Auwa,
2532; LHBAWABYDININGA, 2533)

MARUMINARDUIDT UYL T 11
38ms 14 Rf 0.1-1.0 uag Control 1$uITMs3
(11 7 6y mafuRI861e 612 10 B $14IM 30
gon #b 1 miwmsnaaed vy ¥igunni
30°% supdnziunaia eeaaus 30 oen
sualdazidea udninnsaimin W14
yhwmin 2,000 U Ay Methanol 95% 40 1@
ua Jm‘hlmunqmnquﬂumtu 4'% w18
$1Tu mnuummnsm udniimnladad
80 2 a1 hmsazaiwiinsea ldnswdu
ud il szimodaonipaszmenrmduim
avawdMATadan 0.5 M Sodium phosphate
buffer pH 8.0 Y311@3 15 wa msuonau 1%
Ethyl acetate (100%) 130105 20ua Lwnio)
AIUVY (Ethyl acetate) 1hu13 visuaduiiu
mTazawiine s 14 w5y pH Wiy 2.0-
2.5 @70 HCl 1€udu 6 N uﬁ'am'hjuunﬂ"m&w
Ethyl aceste U3u1As 20 wa Bn 4 ﬂse
IMIvHIAITLAY Ethy! acetate F1dva s aia
viswiu uazh llszmeiuds udravaw
auNUHIRIY Methanol 95% USwas 1 wa
wdnhensaraedt 181U 1% uiqn Tao 1453
wules TasinTans il

MInaasan 3

nmsidasuudaslSuimarsadie
Guuimmﬁu Tusranouniseonasnyel
yoRAUS Wutsew G asaniuitves auna,
2532; LHBAITU0911009, 2533)



MWANEAT 12(8) [ 291 - 208 (25689)

11auwum‘mﬂaaquuuuaeﬂquﬁuusm
(RBD) 6 91 Tasiiduaudaninounis
9ONABN (Panicle emergence) INWITMS 1 5
3ms fin 4,3, 2, 1 uaz 0 ﬁﬂmw’ RRETLY
ﬂ1001‘1ﬂﬂlaOﬂUUﬂ“U01Ql“1ﬂu“1lﬂ704"1ﬂ€1
Aoy FudualetaTui 28 wordmou w.e.
2538 llﬁ"lﬂunﬂﬂ 7 'JN lﬂUﬂ’]U(niTquﬁ“'lU
Suit 26 Punan wa. 2538 Tavdngenau’
oTEI 10 FN (30 vOARD | WUIUNS

naand) mMsatanisuonaiu uaznisii i

yiqnd unilounisnaaesii 2 msmnlSum
A1TAAWIVIVBITAAUY  LAUNITAAUAY
Ethomatogram INW1Y RF 0.2-0.5 il Rf Fiwy
fenssuvesdvueisadulaaslunanmaiadn
wlSuumsadwiuwesadu 1935 LHB

HamInNAanazInsal

MInaaedn 1 -
. A ¥ 9 d’
WU'TIIIIBFI')'HJI'UUUU‘UUQ GA N]ﬂﬁlu
&
f2W01 Hypocotyl YoIRNMANDY R
(M'SNYI 2) ua,nnmﬂnauwuq Dresser
apumieroanufutuves Ga_ 1dddiqe

@i uenniniiganuin Wuguazaa
iWudull Interaction Au Tﬂuﬁuq’ Dresser
novrueao GA 1dAniniug Alpen, Duxie
S-5 ua¥ Grand Rapld (ﬂﬁN'nZ) muuwuqmn
vinnl9 LHB vwuzdl A Wug Dresser
dums iy Ga Aszduanududy 1x10* uaz
1x10" @na n11mx]oswunmmmmmm‘fu '
Ypd Hypocotyl Anmaney luunnalaiu
uARMMARIY 1x107, 1x10%, 1x10” uag 1 ana
Weddud anuonfiiuiuves Hypocoty!
Anmaven uandafunazuandfuiszsy
Aty 1x10% waz1x10® (M31 7 2) nazd
Snvaniuduase Tasfiaumsaruduiug
nyuduns

Y = -0.79235+0.00344 ) (r = 0.9070 p<0.0000 n = 40)

Taoit Y fomiduduves Ga_ fimiauiy
a9a Lay x o u]oﬂcmnmmmmmufwaa
Hypocotyl %mm Minimum = 230.62 Uazf
Maximum = 521.03 lofiFud Falumsnaasa
adatiamnsaialdnmudududiniisns LHB
i 19rinMAN e Grand Rapid Y94 Frankland
and Wareing (1960) 71 I8aiidhuidunseiina
(WY 0.1-100 ana

Table 1 Increasing percentage of hypocotyl leagth of lettuce 4 cultivars,

Lettuce cultivars

Increasing percentage of hypocotyl

Dresser

Alpen

Duxie S-5
Grand Rapid

8108 a
28400Db
2675 ¢
230.0d

Means follow by different letter were significantly different by LSD{(p<0.05) C.V.=5.46%
10 replications and expected different between mean (EDBM) > 6%
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Table 2 Increasing percentage of hypocotyl length at GA, (Kyowa)

concentration 1 x 10 -1 ppm.

GA' (Kyowa) concentration Increasing percentage of hypocotyl Tranformed data by ﬁ
1x10°* 282.99 16.797 a
1x107 292.81 17.071 a
1x10™" 328.46 18111 b
1x10" 370.60 10.248 ¢
1 580.49 24.085 d

Means follow by diffent letter were significantly different

by LSD (p<0.05). C.V. = 4.09%

10 replications. Tranformed data by J X and EDBM > 4%

HAZTNUIINIINARSL TUT A NUANA A Y

" ¢ d o o - J

mdlesidudnnuunINiuAIuYes Hypocotyl

vowinmavey luudazyranmveamsnaana lu
. > >

WANAIIAY (M151903) Matenduimie

manenaesdi  nolugruguanmiandow
mailugnnafinandaiut hifinadenny
gAY YD Hypocoty] UBINNNIANEN
danal lideariinsmluiasgruniugiu
malinneHR It AazAITinAa

Table 3 Increasing percentage of hypocotyl of lettuce cv. Dresser in the different peroid.

Peroid Increasing percentage of hypocotyl

5-10 May 2587
21-268 July 2538

$12.96 a
310.84 a

Means follow by different letter were significanily different by LSD (p<0.05), cv. = 8.75%

10 replications and EDBM > 8%
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MIMUNYAT 12(3) © 201 - 208 (2539)

mimaaesi 2 wuindesiFudniue1n
Auduves Hypocotyl TURF 0.2, 0.3, 0.4 g
0.5 921NN Rf 0.0 (Control) Tasii/suwm
AIAAWIVILBITAAL NN 0.289, 0.263, 0.321
o 0.215 mg GA (Kyowa) equivalent/gram fresh
weight ANA1AY

mmaaean 8 wudUSurmarsadne
Suwesadusyiviumgaludanii 4
AOUNTDDNABA (Panicle emergence, PE) 11aY
S5mmaaadludanid 3 luvasiiine
asit Tludedanii 2 uazdSnaszanas
3onds sulimusniald udanin 1 uaz o
fpUNIBONABN (PEYAIT 4) HANSNABDS
s 4 o :

AFATINAOAUNITNAADIVDL Chen (1990) NANY
Y3umens Tuulu Xylem sap qu’:u‘éﬁui Heh
yeh Famuinlsummsadroiuiusisadu
i anaemudduRudgIansRnFveIm
¥4 30 Jufeumsadamann ¥amsadn
AMBNLAZTNABALIY UDAIINT UNNG (2539)
@dnumsdonnanSnumsndwiue-
iaaulusead lougae luaenoumssanaen
nagwuInSinamsadsiviusisaduszanag
iaaludaniisinisoenasn daumsinm
¥4 Chen (1987) AAnuSumeed Ty
feavesrumanigiduTaveen uazms
NALIMIADNVBINLIIIY WUNMSAAIIVIVE-
saauluszurifanaen uavszoziinonu
i SSinmeg lusydudh nnnwauding
deinluma d'lousazuzaing Usnaasade
Svwesaduszanasluyas 30 1 40 Ju
AounTiAnanenuazeziUTuisdinin
Tugiiimsadaneniazoonaon

wenvInmIAny A uIuBI At
fAmserdAnmfinuvesnes uriadunugiu
& el udangaduesend Tuu (Hor-
mone balance) 1ii0391nAuAAdUDIEDT Tuilna
Tumsduda nionszdumsiniyiu Tnvoare
Tl dmanarwyiianuin/Sunaduiuaisaausse
anauaeimsadiaoiiaunniulusaiesnaen
(W51R%, 2529) 1AL Chen (1990) A 1A31031UN3
Anwianuaugaduesssd Tuulu Xylem sap
wazluauoeavesaus wuiilugarauan
Tuseuiisuna'ls Inlatiunisoniilugiain
maen TusuzivSnadvwesaduiiliunn
wnaen luseunazlfinaszanaslugiadng
anon a7ul5uis ABA (Abscisic acid)
Tudaseeanunluriauanluseu Hu5uw
Yeun lugreenaon uamlsunol IAA (Indole
acetic acid) fUsnalndifseiunalugaaunn
lugauuazoonasn ﬂuawf:‘l';'lﬁxﬁuﬁmluuu
yosauqadses Tuuiinuqunisesnaeniay
uanlugoulumia

Y : : 1 =

Fgaiulunmsnaanenine lUsnlsee
YamsfninsedSnumsadedviuaisaiu
Tugeanmug lfumsinszilTinuees Tuusiia

A . - e -~
duwau UTu el enau v5o ABA Tuvoa
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Table 4

minfinrnlan/Tinamiadistuenadu
TnweadudnugomunounmIsenAon

Increasing of hypocotyl length of lettuce cv. Dresser and the quantitative of

gibberellin-like substances prior to flowering in stem apex of lychee

cv. Hong Huay.

Number of week prior to flowering

lettuce hypocotyl

Increasing percentage of

Qauntitative of gibberellin-like substance
[mg GA' (Kayowa) equivalent/g f.wt)

& W B =~ O

180.94 a ND
22296 b ND
248,05 ¢ 0.162
248.72 ¢ 0.168
26858 d 0.351

Means follow by different letter were significantly different by LSD (p<(0.05), cv. = 4.38 % 6 replication and EDBM > 6 %

ajUwamnaaes

1.A7V1IVD Hypocoty] ¥DIHAMANDN
seivudoanududues Ga_ muiunn
1x10-3 D4 1 @ma

2. ANMANDUNU T Dresser ABUAUDIAD
GA, ‘Hﬁﬂ‘hﬁuq’ Alpen, Duxie S-5 a2 Grand
Rapid

3. NuRAnmManey taznmduduyes
GA3 § Interaction fiufie iowug wanmany
nMInpurUDIABAMTNINYEY GA Muand1a
uludoe

4. ANMAMBURUY Dresser ADUNUBIAD
GA, anududuigad 1x10” ana Tuvaisi
GA,_ anududu 1x10" uay 1x10° aaa
Tvinalidadu

5. HAM3NNTIEHATINLINTTIUVDIRD
mAneuWuE Dresser wugaaiiiuidunss
FEMI 1x107-1 AN BAZHANITUATIEN Lin-
ear regression wunilaumadunsa Ao

Y = -0.79235 + 0.00344
X (r=0.9070, P<0.0000, n = 40)

Tooit Y Aeanuiduduves GA_ (o)

1 Aenlefidudnnueniiuiuves
Hypocotyl #3511 Minimum 1¥1ff1 230.62 Maxi-
mum (MIAY 521.03 nJas'ﬁuvf

6. M3NInIMuAsgIulaels LHB
Tavl4inmaneuiug Dresser Tunanfiuandie
fiu (ianu 72 3w Meamilounu

7. WU A9NSSNYOIRVILBITAAUN RF 0.2
1205

8. msadwIviwasaduilTumgs
Tudleii 4 doumsesnaen uazihium
anaaludilaid 3 1wmzﬁﬂ?mmm?ﬂ}]
aufadlaniin 2 uazdSuinezanasdnais
auhirnsodaldudleniii 1 uaz ludan
fiGuunavonsn
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1BNENI91904

AWNR YNl 2532 nsilaountassziuves
msndosueirasulugmeignieisly
warn13e8nABNYBINTNIINUTITo N0,
FnoriimusSygnIn uninndeinyasmani,
NTANNA. 64 .

unns ygaea. 2539. asnldounanliums
adwsuiwesadulusesd lowugaenounis
ponAen. InvriiwusdigoIn uminnds
@Foalvy, Foalvi. 62 u.

WngA gafinerind. 2533, wavesmswilnatdomlaa
donisildsunassuumsadroivie-
3aduTYa00eAIATMSDENABNYDINZIIN
wutiduaaan.
UM INNABNUATMAAT, NTUNNA. 63 U.

fisiay noadIn. 2529, sad Tuudsunsasdunned
wamams sz TeniludszmeIne. Tawiin
MIRUN, NTANNA. 196 W.
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