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Table 37. Number of fruit per inflorescence, weight of fruit per inflorescence and  weight of

10 fruit of longan of Daw cultivar recorded from experiment 5, Ban Tha Tum (2) after

harvest
No. of fruit Weight of fruit Weight of
per per inflorescence 10 fruits
| Treatment " inflorescence (gm) {gm)
(T4) Normal g0 249+ 1.0 2886+ 11.9 1089+ 1.2
(T3) Untreated Ck. 50 1+08 1329+88 1042+ 1.5
(T4Y Normal 80 249-1.0 2886 +11.9 1089+12 |
ok **- ns
(T1) Fertilizer 30 10.2+0.5 1258 +6.3 1012416 |
{1T4) Normal 80 249+10 288.6+11.9 1089+ 1.2 ‘
(T2) Manure 20 152408 186.0+117  107.4+13" |

1 3 X
i = Number of inflorescenes observed.

NS . . .
: Non-significant difference,

*

: Significamt difference at 95% level and

* %

: Significant difference at 99% level, for comparing between two means using Student ' test.
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Table 38. Fruit size indexes of longan Daw cultivar obtained from normal trees at Ban Muang

Nga and Ban Tha Tum (2) and decline trees at Ban Tha Tum (2)

‘ Tree condition and location n Mean + S.E. Calculated ¢ .
| Normal, Tha Tum (2) 30 2691 0.1 31.84%*
| Decline, Tha Tum (2) 50 262 T 0.1

" Number ol inflorescences observed, each inflorescence five fruits were observed.
2 - . n ——
Calculated 1 followed by ns = nonsignificant difference
*= Significant difference at 95 % using Student ' ¢ method.

Mean of fruit sizc index obtained by adding width { mm) and fruit length (mm) and divided by 2
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Figure 41. Longan orchard of lowland conditions at Ban Luk, Lam Phun. Between the
rows of trees, there is a canal for water collection and draining off of

extraneous amount of water.
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Figure 42. Field layout for decline improvement on Daw longan cultivar at low land orchard
conditions at Ban Luk, Muang, Lam Phun. Four treatments were replicated 6 times.
Trees were planted at 7.5 x 7.5 meters spacing and there were irrigated canals

between rows with 70 cm depth and width.
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Table 40. Number of fruit per inflorescence, weight of fruit per inflorescence and weight of
10 fruits (mean + S.E.) of longan Daw cultivar obtained from Ban Luk , Lam Phun

after harvest

No. of fruit Weight of fruit Weight of
per Per inflorescence 10 fruits

Treatment i inflorescence {gm) (gm)

I

T4 Unireated Ck. 58 14.8+09 196.9 + 12.0 1217422
T3 (M+Fer+ F+T) 70 15.4+09" 187.6+11.4™ 1125+15"
I'4 Unwreated Ck. 58 148+09 1969+ 12.0 1217422
T (M+ F+T) 70 173+1.2" 207.9 4 128" 113.7+23
T4 Untreated Ck. 58 14.8 +0.9 196.9+12.0 121.7+22
70 144+1.2" 174.0+ 138" 1106+ 2.4

T2 (M+Fer+T)

¥ i
n = Number of inflorescences observed.

* ok ke
il Non-significant difference, : Significant difference at 95% level and  : Significant

difference at 99% level, for comparing between two means using Student’ { test.

M= Manure, F= Fishy, Fer = Fertilizer, T= Trace element
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Hugudd Tuusoznssuds HlUNIALANE1A ( Table 41 and Table 42)

Table 41. Analysis of variance {or width and length of longan of Daw cultivar obtained from

orchard at Ban Luk, Lam Phun in 1997-1998

; Before treated (1997) After treated (1998)

Source df Width (em) Length (cm) Width (cm) Length (cm)
_Replication 7 S 0.0509™ 1.3871% 0.0480" 1.3871%
Treatment 3 0.0683" 0.9893" 0.0669™ 0.9893"
Error 15 0.0539 0.5937 0.1249 0.5937

* Non-significant difference

Table 42. Width and length of longan leaves (cm) of Daw cultivar obtained from Ban Luk, Lam
Phun in 1997 before the trees received various treatments for decline improvement

and measured 1n 1998, eight months after treated at Ban Luk

Before treated (1997) After treated (1998)
Treatment Width (cm)  Length (em) Width (cm) Length (cm)
T1 (M+F+T) 331 a 991 b 433 a 13.57 a
T1 (M+Fer+T) 339 a 9.94 ab 4.15 a 13.01 a
T3 (M+Fer+F+T) 347 a 10.56 a 438 a 1397 a
T4 Untreated Ck. 322 a 959 b 434 a 1336 a
LSD (p=0.03) | 0.29 0.95 N 0.44 1.60

* Each value is the mean of seven replications with 30 leaves per replicate. Means in a column
followed by difference letters are significantly difference according to least significant difference
(p=0.05)

M= Manure, F= Fishy, Fer = Fertilizer, T= Trace element
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[able 43, Summary of analysis of variance for leaf width and length of longan of Haew cultivar

combined over two years. Data collected from orchard at Ban Luk, Lam Phun in 1997

and {998
. Source df Leaf width (MS) Leaf length (MS)
| Year - 1 10.8590** 141.69** )
Block in year 10 0.04%4 09162
Treatment 3 0.0614 1.8635ns
Year by treatment 3 0.0738ns 0.2175ns
Pooled error 30 0.0894 1.2235
| C.V. (%) 7.82 9.11

** Significant at the 0.01 probability level.

"Non-significant diflcrence.

nansfioufsurwieanunhaazanuevedlulassaniieuy 118 8 ou

wuHuwaluni1alu 0.85 FU. LAYV 3.44 Y. (Table 44)

Table 44. Mean leaf width and length of longan of Daw cultivar measured in 1997-1998 at Ban

Luk, Lam Phun

Year Leaf width (cm) Leaf length (cm)
1997 {Before treated) (a) 3.35 {a) 10.00
’ 1998 (After weated) (b)4.20 (b} 13.44

| LSD(P=0.01) 0.20 0.88

| Difference between measurement b-a=0.85 b-a=3.44
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Table 45. Mean leaf width of longan of Daw cultivar in centimeters measured before and after treated

with various treatments for decline improvement at Ban Luk, Lam Phun in 1997-1998

Measurement time After minus beflore
Ireatment Before treated (B) After treated (A) treated (A-3)
Tl ( M+F+T) 3.31 4.33 1.02%%
T2 ( M+Fer+T) 339 4.15 0.76%*
T3 ( Miter=F+T) 347 4.38 0.9]1**

T4 Untreated Ck. 3.22 4.34 1.12%* ‘

LSD for interaction belween measurement lime X treatment:

LSD (p=00l) =0.34  LSD (p=0.05) =0.25

Table 46. Mean leal length o f longan of Daw cultivar in centimeters measured before and after treated

with various treatments for decline improvement at Ban Luk, Lam Phun in 1997-1998

Measurement time After minus before
Treatment Refore treated (B) After treated (;\”;”""” treated (A-B)
TH{ M+F+T} - 9.91 DR T}Sé_ 3.66%*
T2 ( M+Fer+Th 9.94 13.01 4.00%*
T3 { MAlFer+F+T) 10.56 13.97 3 41+
T4 Untreated Ck. 9.56 13.19 3.60%*

LD for ineraction between measurement tme x treatment:
LSD (p-i0])~1.24 LSD (p=0.05) =0.92
** Significant at the 0.01 probability level.

M* Manure, F= Fishy. Fer = Fertilizer. T= Trace element



77

agyl

] ]
=5 1 = o

¥ ]
msufdudr oy Tsanses Tuanmaiuiiguiviudasenses fgmudnined

k4 . ¥ Ed
o

g Tugglumsyanenvnienossaudelitszuelaa uazluggduldguszune

L4 ¥ » ¥ ¥

een Wetiiwad 1w lulimoudesin  dwmsvdunsesiiszunsindshigndiaieunn
4 aa 4 0 q % 1= 4 & -

mMsHuYnAnIsuds Aneaes aunsahldselugalmillivinalumsduaindn 26-36%

3/
naso iy liludanlszum 8 Wou (Figure 43 and 44)

2 [ - [-Pree—
B A fier wewied
4 ]
$ .
= 3
B
E3 7
E 1
1
B i- mins - -
T1 T2 T3 T4
Treatment
(A)
- |
0 I it meecd
B Aster imased
15 5l
g
=
=
=3
=
)
i
H

: ' ' ‘ l
| |
S S‘
0 - E
TI T2 T3 T4

Treatment

(B)

Figure 43. Mean leaf width (A) and length (B) in centimeters obtained from decline longan trees
at Ban Luk, Lam Phun treated with various treatments: TL{M+F+T) , T2 (M+Fer+T),
T3 (M+Fer+F+T) and T4 (Untreated Ck.).

M= manure, F= Fishy, Fer = Fertilize, T= Trace element
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Figure 44.

(T4)

Declined longan tree (Teff) and after treated with various treatments for eight
months (right) for improving of the symptoms. Treatments composed of T1, cow
manure, fishy and trace elements; T2, cow manure, fertilizer (25-7-7), and trace
elements; T3, cow manure, Fishy, fertilizer (25-7-7) and trace elements; and T4,

untreated control.
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Figure 45. Declined tree in lowland orchard was dug up for root system inspection.
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Figure 46. Declined tree of 10 years old was dug up for root system inspection.
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Figure 47. Declined tree 17 years old was cut down for root system inspection.
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Figure 48. The soil under young declined tree was saturated with water to prepare

for root system inspection.
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Figure 49. The declined tree of Chompoo cultivar was previously bumnt by fire,

and it was uprooted later for root system inspection.



84

4

a5

o3 o 4 o 1o a as o =t [

Hueaudloamwinou Awamiios Suneiles damdaroslni Mnsyagszuy
310 2 A

9

AU 1

o\ o d 3 o =, U 9 ' o«

Audleiugreduauysel erglszuna 8 1 g 3.3 was nsau 5 was idurigud
AA19EAY 22 IUALAT (Figure 50)

AuN 2

Gudloiludeoauysel  dnvazlumdesoigiszana 5 3 ga 22 was naayy
3 AT IdURIgUINaN&IAN 10 Imudnms Figore 51) amndudiud lofidgauTnaiunlag

N ¥y A ¥ An g Yo 1 o A o A

agreInavindudu q Wuduilyldsunsquaerlald vhnsyaiiedui 21 wawniay 2541

Foya ldussnuauduan 7 au szezna 1 Ju

Figure 51. Five years old abandon longan tree from upland orchard was selected for

root system inspection,
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Figure 52. Adventitious root of declined tree in lowland orchard was previously
submerged in the water. Later it became rot and showed dark necrotic

symptom or black in color(arrow).
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Figure 53. Adventitious roots of declined tree.

Figure 54. Distribution of longan roots around the tree canopy. Roots spread

from the outmost of the boundary of the canopy about 1 m on average.
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Figure 56. Root system of 3 years old decline tree,
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Figure 60. Root system of abandon of 3 years old.
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Table 47. Number of soil samples taken inside longan canopy vicinities of declined and healthy

trees in different orchard conditions and locations in Chiang Mai and Lam Phun areas

in 1998

Date Location Orchard conditions Declined tree Healthy tree
| Jan. 14, 1998 Ban Luk* Lowland ] -%H

Jan. 15, 1998 Ban Nam Bo Luang Upland 2 1

Jan. 16, 1998 Ban Tha Tum Normal 5 {

Jan. 26, 1998 Ban Dong Rusi Normal 4 2 ;

Jan. 26, 1998 Ban Muéng Tone Normal 1 1

Jan. 26, 1998 Ban Huai Kan Normal -KE ]

Mar. 3, 1998 Ban Muang Nga Lowland 1 2

Mar. 5, 1998 Ban Mud Ka Upland 2 2

Mar. 10, 1998 Ban Pa Haew Lowland 2 2

Mar. 24, 1998 Ban Pa Kha Lowiand 5 2

Mar. 14, 1998 Ban Luk* Lowltand 4 -¥k

Mar. 21, 1998 Mae Hea Upland 2 ]

Total 29 15

*Soil samples were repeatedly collected in the same orchard.

**% No sample taken

= ar ' = Y o = = '
msifudiedieay  ldiaSoidomzau (soil auger) 1IZAUTDUUTOIUNTINUUDIAY
° = - ) P o ' | 4 4. &4 oo |
MleAnUszinm 20 wuUAUAS 10 A10079 @9 1 38 NNAUAGISI 10 oy Faez IRd1ad0s
o | b = a o c :’ss. 3 o o
voanndeod lodalvdie Tmsiiudiedisdonssninaiutiuvan Tuiuil 14 wgenay
u’j 0w 1 = 1 o s Y d'{ o =Y 3 A
2541 DINUUNIAIDONAULADZTA TIUI 500 N3 WA WeaI1Ivle uazlsumldideu
deoragfiy  Tudesfidnis  TaoTswauwsaneud wazmoduuu (Combination of Cobb

sieving and Baermann's funne! method)
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paninmiInseurialdidoudeodagity 91nfet1edu 500 nFu Nnadiving
wudade woldidoudesdngfy 9-10 ¥in Ao Romlenchulus reniformis, Macroposthonia
sp., Tylenchorhynchus sp., Helicotylenchus sp., Pratylenchus sp., Xiphinema sp., Trichodorus
sp., Hoplolaimus sp., Meloidogyne sp., \WR¥ Scutellonema sp., (Figure 61) Ulﬁkﬁ@ﬂdﬂﬂ‘ﬁﬁﬂﬁ
W‘]_IUWﬂ"i"]ﬂﬁllﬁ'i:I; NINIIE1390 ‘v“%a‘luﬁucé’fumﬂu meé'uampﬂf Ao Rotylenchulus  reniformis,

Macroposthonia sp., Tylenchorhynchus sp. UDs Helicotylenchus sp. (Table 48)

Table 48. Number of different nematode genera obtained from normal healthy and declined trees

in longan orchards in Chiang Mai and Lam Phun areas in 1998

Nematode Declined tree " Healthy tree , |
1. Rotylenchulus reniformis o 21,808 2,994 |
2. Macroposthonia 5,109 2,574
3. Tylenchorkynchus 3,219 1,029
4. Helicotvlenchus 2,128 908
5. Pratylenchus 271 98
6. Xiphinema 63 179
1. Trichodorus 43 7
8. HAoplolaimus 50 7
9. Meloidugyne 30 ]
10. Scutellonema 9 0

¥ Total number of nematodes obtained from 29 trees, each tree 500 gm of soil were taken,

®Total number of nematodes obtained from 15 trees, each tree 500 gm of soil were taken.

¥ v
Piundldideudeeria 4 wiedanarvylududi lefuaateinisrnisuasudauinnm
Fudnloernmmuy el Taomwz 1difoudes Romlenchulus reniformis wuTmamniige e

=4 = o B & ar 2 a A
nlSeumeuny ldiAoudsudagnysiiady 4 (Table 48)
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wamemniandov lungu wasinluviwds wy Roslenchulus reniformis  UTwimgamnnnt
P o am [ I o = < =l
Tadaudsoviaiu 9 sonlsaanluaniwnssviaounulsuaidifoudon Heticorylenchus

! ' 1 =
sp. ADUL 1 1A Rotylenchulus reniformis 1A 08 (Table 49) .

Table 49. Number of nematode genera obtained from 29 declined longan trees in different

orchard conditions in Chiang Mai and Lam Phun areas in 1998

Nematode Lowland orchard ’ Normal orchard " Upland orchard !
Rotvlenchulus renftornils 13,065 7,954 789
Macroposthoniu 2,174 2,858 77
Tvlenchorhynchus 556 2,510 143
Helicotylenchus 138 6035 1,385 |

. . 4 b .
Total number of nermatodes obtained from:” 13 trees 10 tregs and © 6 trees, each tree 500 gm of soil were

randomiy raken.
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Figure 61. Larval stage of Ro#lenchulus

reniiformis nematode.

Figure 62. Adult female of Macroposthonia sp.

nematode.

Figure 63. Adult female of Tylenchorhynchus

sp. nematode.

Figure 64. Adult female of Helicotylenchus sp.
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Figure 65. Adult of Platylenchus sp.

nematode.

Figure 66. Adult of Xiphinema sp.

Nematode.

Figure 67. Adult of Trichodorus sp.

nematode.
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Figure 68. Adult of Hoplolaimus sp.

nematode.

Figure 69. Adult of Meloidogyne sp.

nematode.

Figure 70. Adult of Scutellonema sp.

nermatode.
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Figure 71. Fourth stage larva of Rogylenchulus reniformis fed on longan root.

(A) (B)

N

s

(&) (D)

Figure 72. Rotylenchulus reniformis nematodes obtained from soil sample collected
inside tree canopy of declined longan : A, third stage ferale larva; B, adult

male; C, adult female; and D, eggs.
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Figure 73. Experimental ficld lay-out for chemical control of nematodes in longan orchard at Ban Nam Bo
Luang, Chiang Mai in 1998. Plot 1A was applied with carbofuran 3% G (T1) and plot 1B was used
as a control (T2). Fifteen fixed points of Tt (F1 - F15) and T2 {C1 - CI[35) were random selected for

soil sampling. Both plots were equal in size of 900 m’,
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(Table 50)

Table 50. Comparison of number of Rotylenchulus reniformis nematode obtained from 900 m’
Experimental plots between untreated and treated plot with Furadan during May to

August 1998

Plot/sampling date No. of Rotylenchalus sp. /500 g of soil

Untreated plot

| 1. May 28, 1998 548.90 (3.41)  ab* .
2. June 11, 1998 762.50 (3.62) a -
| 3. June 25, 1998 767.80 (3.62) a |
4. July 10, 1998 50410(3.32) a |
5. July 23, 1998 408.60(3.28) abe
6. August 25, 1998 522.10)3.46) ab

Treated plot {Furadan 3%C}

1. May 28, 1998%* 101.50 (2.70) cd

2. June 11, 1998 246.10(2.84) bed

3. June 25, 1993 246.10 (2.84)  bed '
4. July 10, 1998 105.50(2.45) d

5. July 23, 1998 128.30(2.95)  bed

6. August 25, 1995 ) 57.73(2.46) d

L — == ——— —
* Means of untransformed data (log |, ransformed means). Numbers followed by the same letter are not significant

according to LSD (p = 0.01).

*+ Soil samples were collected prior (o the application of Furadan.
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Figure 74. Experimental field lay-out for chemical control of nematodes in longan orchard at Ban
Tha Tum, Lam Phun in 1998. Plot 2A was applied with oxamyl {T1) in the area of
900 m’. Soil samples were taken from fixed 15 points of T1 (V1 - V15). Plot 2B was

used as untreated check(T2). Fifteen fixed points of T2 (C1 - C15) were random

selected for so1l sampling.
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Table 51. Comparison of number of Rotplenchulus reniformis nematode obtained from 900 m
Experimental plot between untreated and treated plot with Vydate during June to July

1998

Plovsampling date No. of Rotylenchulus sp. /500 g of soil '

Untreated plot

i. June 9, 1998 433.70 (2.30) b* \
2. June 23, 1998 154.80(1.87) ¢

3. July 7, 1998 92790(2.71) a

4. July 21, 1998 34340 (2.46) ab

| Treated plot (Vydate®)

I. fune 9, 1998** 2.87(1.08) d

2. June 25, 1998 6.00(1.14) d

3. July 7, 1998 46,47 (1.65) ¢

4. July 21, 1998 3333(1.58) ¢ ,

* Means of untransformed data (log ,, transformed means). Numbers followed by the same letter are not
significant according to LSD (p = 0.01).

** Soil samples were collected prior to the appiication of Vydate.
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Figure 75. Experimental field Jayout for chemical control of nematodes in longan orchard at Ban
Dong Ru Si, Lam Phun in 1998. Plot A was used as a control (T3). Soil samples were
taken from fifteen fixed points of T3 (C1-C15). Plot B was applied with fenamiphos
10% G (T2). Plot C was applied with oxamyl 24%L.C.(T1} Both plots were equal in
size of 900 m’ . Fifteen fixed points of each plot of T2 and T1 (N1-N15 and V1-V15)

were random selected for soil sampling.
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Table 52. Comparison of number of Rotylenchulus reniformis obtained from 90{ m’
experimental plots among untreated and treated plot with Nemacur and Vydate during

Junc to October 1998

Plot/sampling date No. of Rotylenchudus sp. /500 g of soil

Untreated plot

i.June 1, 1998 2.79.9(2.30) de

2. June 16, 1998 751.1(2.53) bcde

3. July 2, 104 469.4(247) cde

4. July 18, 1998 4983(2.50) bede

5. August 3, 1998 595.9 (2.53) bede '
6. August 18, 1998 493.5(249) bede

7. September 17, 1998 472.5(2.53) bcde |
8. Octoher 13, 1998 825.8 (2.73) abe '

Treated polt (Nemacur)

1. June 1, 1943 645.1 (2.68) abcd

2. June 16, 199 537.5(267) abed

3. July 2, 1998 1033.0(297) a |
4. July 18, 1998 4302(2.58) bede

5. August 4, 1998 530.5(2.56) bede

6. August I8, [99E 644.7(2.67) abed

. September 17, 1998 577.1 (2.63) abed

8. October 13 1998 266.7(2.24) e

Treated plot (Vydate)

1. June |, 1998 929.3(2.87} ab ‘
2, June 16, 1998 5351 (2,53} bede ;
3. July 2, 1998 666.9 (2.64) abed ’
4. July 14, 1998 403.5(2.52) bcde

5. August 4, 1998 387.7(248) cde

6. August 15, 1068 982.9(281) sabc

7. September 17, 1598 6722(2.72) abc

3. October 13, 1998 586.6 (2.58) bede J

* Means of untransformed data (log |, transformed means). Numbers followed by the same letter are not
significant according to LSD {p = 0.01).

** Soil samples were collected prior to the application of Furadan.
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Figure 76. Microplot preparation for experiment in the orchard.
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@EWWLWNGU‘H (Table 53 )

e

1 <] Y A a
1uﬂ?ﬂ‘u@ﬂkkﬂﬂﬂﬂi'J‘UL‘ISﬂWﬁiJ?zGH"lﬂigll@\?]’lﬁm?)HPJ@EJ ﬁﬂﬁﬂl@ﬂiﬂﬂﬂﬂ’l“f\lﬁ‘iih‘lﬂ@]
4 ¥og o e ; & A Y A - ) '
57 % aaer lddnnilalodiinaronsaaniomudszrinives [ didoudos R, reniformis 9o
1l
Table 53. Effect of se1l amendments on alteration of population of Rotylenchulus reniformis
nematode with and without fertilizer supplements obtained from microplot experiment

at Ban Tha Tum, Lam Phun

No. of Rotplenchuius reniformis /500 g of soil
Preplant observation Postplant observation Alteration (%) | ~
Treatment {Mean - SD) {Mean T SD)* "
| T1. Fenamiphos (Nemacur) + F 288.0 ** 2843 496.0 £ 3459 2.2 we 3
| T2. Cow manure + F 4940 T 4953 -310.7 £ 57.0 SEYM
T3. Ground shrimp shell + F 1013% 1272 11231759 +10.9
T4. Ground neem seed + F 4423 1 556.9 12471218 -71.8
TS. Fertilizer 11831837 1207 £ 1142 +9.6
I ) Total 1443.9 1173.4 -16.2 .
T6. Fenamiphos (Nemacur) 764.7 1 8083 1183 £ 826 -84.5 '
T7. Cow manure 1771077 119.0 1 86.5 +1.]
T8. Ground shrimp shell 1840 % 163.8 1387 X 151.8 -24.6
T9. Ground neem seed 5931580 95.0 £ 101.7 +60.1
T10. Untreated control 3403 £ 286.5 1457 £ 83.3 -57.2
Total 1466 616.7 - 105.1
* Numbecr of nematodes were observed three months later., : "

** Mean of three replication per treatment,

*%% Increasement (+) or reduction (-) in number of nematodes.

F = Feruilizer
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Table 54. Fffect of herbicidal applications inside longan orchard and garlic cultivation field on

abnormit| growth of longan leaves of Daw cultivar at Ban Soppa and Ban Dong Rust,
Lam Phun
i Soppa Ban Dong Rusi
Leaf sample Length (cm) Width (cm) Length (cm) Width (cm)
Normal 7 15.02 £0.38 4,53 +£0.12 15.99+0.27 4.56 £ 0.08
Curl 7.31+£0.50 1.30£0.16 8.44 £ 0.50 1.13+£0.15

Student "5 ¢ 12,28%* 16.00%* 13.34%% 1979

** Indicated significant difference between leaf samples at p=0.01.

* Mean S.E. obtained from 10 longan trees, each tree randamly measured 10 leaves.

domludlsvewsazudanaSeumeudy  wud anuenuazasnisealy
o ¥ £ i (-1 1 or dli = ~ usj
Und Mewaatuaudy waztuaiotd Bianuuanalady waniomiludalndyesnaess

¥
AU U euiy wu dalsnsasriia lulin1uuana1anwaun ( Table 55)

Table 55. Comparison of the sizes of longan leaves of Daw cultivar between normal leaves and
abnormal leaves as affected by herbicidal application. Leaf samples taken from Ban

Soppa and Ban Dong Rusi, Lam Phun

Normal leaf Curled leaf
Location Length {cm) Width (cm) Length (cm) Width (em)
i Ban Dong Rusi 1599 +0.27° 4.56 £0.08 il 8.44 = 0.50 1.30£0.16 i
Soppa 15.02 £ 0.38 4531012 7.31 % 0.50 1.13£0.15
Student ‘s t 2.07" 0.18" 1.60" o

** Indicated non-significant difference between location.

* Mean S.E. obtained from 10 longan trees, each tree randamly measured 10 leaves.
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33T (T4) 2,4D  sasuyduiuuni iy Faunan
nsiudii s (TS) 2,4D a1 110 M1 wsasanfuugii
N30T 6 (T6) 2,4D 84351 17100 1 vpadasIuULi
A3TUIEN 7 (T7)  YodmSunailudang

\ome e e 0 @ =
'Jﬁﬂ“l?HLJ"|'I_i"F']EJ’]ﬂ]Jﬂ?‘iﬂﬁﬂaaiuﬁjuﬁflﬂﬂiﬂ?’l ]

HANIINAADS
o @ W A ey =i ¢
32,1 msmdalynsdenavigesiiiu (oxyfluorfen)
[¥071301 Goal 2E 24 /EC] 91ansdunannuAnlndvueadl lovdeninnisldans
6 W 1 o a ' 1 o =
ey oxyfluorfen WunuAuUnAE loudmatedlant luwueimsandnaludund
o ¥ @ - o [ = Y 1 q‘
f1lo lwhusaRvitun lunueinmsdedndla o VuAUBIUTITIAAIY oxyfluorfen MNANY
WU E 00U (Table 56) 137 linue1nsAndnAvudundId e uazisnoundiniia
¥
' e 0 @ w e =oo
unziuET oxyfluorfen a1udumizauauldvesmshisadviyriatilulszinnidon
o =t @ Al W o A ; ¥ e P ) 3
Waeligns lunisnuauisnsasznava uazlanedsuanlunhanlogderveos 14
1 | o | '
ABUIBHYION (pre- emergence) &‘LIHET’D‘H1“HQ3
ooy F ' = | oy Y |
96714 l3inau 1alin1snannsny oxyfluorfen TUAIABLHWUIINTAUAWA T UTUIN
o e - " Yo w @ M ] YA 1 ' as : =3
Augasiuuzi e riruazdlditess 10 w1 vag 100 Wi wasnIndwduam 3-4
dFlaw nemoui lolunaasernisinlnd e 9 oAUNTIT519 oxyfluorfen MUAINIBIS 100

- \ o o g o ~
w1 v Isonaon vesd lofoms T vl iflugauuluilszuim 20 % (Table 56)

L o =}
3.2.2 mamdalynyInaldian glyphosate
T0N1TA17I10N, (Round- up 41% L) Inallawn (Glyphosate 41% EC), A1UDY
=4 Y
(Cowboy 41% L), @158 (Spark 16%L), 115 (Fire 41%), 19-6W (K-up 41%L)
= F=y o o o @ o &M 1 o ~

pinsAandvedludi lennasssa iy Ina Teanozwunlulidnyuzuanion

L - =y ' 9 dy = ’ @ & S ;1;
grvevluniniiusfuluaswaiuiznuensuuuivsnusouns sy lndsedumau @

= a 9 it £ =3
azooano1ndisnizny Ml v vy gaziomsuauon
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o1l glyphosate lUwudundidrlefinnududu 12, 14 uaz /8 Wwe1daT N

=

wuzini hidundmomnanududuiinaass (100 %) deeduuSonulauduiany
Wt Yo uaz Y4 mivosdaniuusii dnamlddundianely 40% sndunanududu
1/8 w1 ot medundssundid ledsamnsoniadu 1n 1damand (Table 56)
DAL glyphosate 8asumAvRMuzi lidi el sfsLufmoudle iog 1
[ o« 5 & T ' a o U = )
et dninpoins Tulwiuds uazdas vunsd lefinaasanndu uazamenua (100%) 1o
MR glyphossre o919aa 10 mwdnhliliunmouvosd lonadimgiludlanin 2 du
a M 1 " T 1 3 - o o : =t as a
dilonerasoni luhind uossragnaulasinuiuoulynd 90% wdmmiudn 1 duaw
-y c'\ = ' l(‘-‘:‘ r‘:l. a £ @ =\ [ .:;
sasuinmauenselulvutuuumu Wes gyphosate 1Us1aduludasudoadu oins@
d W o= ot = 1 e ¥ o B el
Uninglnddsaiuivinly  walianuiuussdesnhlaonuoinislundidluuidy  uagd
f1ulu T 5-20 % lnvar@ilindons 100 w1 udwulunwui oIl uagyin i
dumo 20 % luri e afoadudien lise Taudusih 1¥aus losne 40 % (Table 56)
911NN glyphosate THAUTONAAA 10 1104 1,000 IM19090AT AL
[ ¥ o | 3 1 | = 4 1 =Y L=
yuge luuudud leluanmaiununve luiuan Iwiuaaseinms luwavern veuludetlu
arunndain LR ldn Taowudwoure luiivesseimsuaunanniiga (80%) 0
ansntud At Wy 100 m1vesdas 1AL {(Table 56) (Figure 78 )
= o A g R T = a o
11199910 glyphosate (HumsnINLgns lumsaiuaniady lavawria dailu
Yot - - E ¥oow ¢ q ¥ a v s QR YY
van lidemiee deviunSenaluamududugehlineoinislulyd waghldduso

unZMIRaUA I 1A

3.2.3 @3R3 TFHTWIIIAI0A ( paraquat)
fomady ninonlau  (Grammoxone) N31A-A-18935(Grass-Q-Ler), tw3u Ty
(Plarxone), A0 o(Weedol), FUUN WITIA204 (Summit paraquat, 184)
ot o @ @ & A = Yo o oA o =t = —~
wiTmaoa Wumindairisiineasnsdouledwaiensluaiudlo dnwiianiia
ar i o 5 8 = o a :'i oy = | g/ = U 1
anvazensiauriInindifvadud loiminen 2,4-8 Aoveuluszfiumineasdaaly

= =4
UYUIRIANGY

o & é‘loh‘l)l _'.U Vifotl ol 1 Il'
FUINTURITTEWY  paraquat DU Unuyvusunmidile nsmoulunizan uasao lu

. # ot W, ¥ e " e B Y Ve w o & " o -
alovus Panududuganminuinuah i ldddadsne  sadonghvisiundwazng
anumwnendu (100%) wayiidreluvuduuaasemislolvd wozrlusas 20% wes
g i e A o g uae ' Y Y ¥ o q¥=a W v w
SuFavanua doiideoeas 10w udmuuudunani liimas s lu viuudu
o ., T & a A e q A Woow . U=
A81 60% WinusasRwuLunmou Aavlvludlafwen vy 60% uazvuseluuudul

\ W ' . ' 9 o ' o
21013 Ll 200 ua=iInINIpI198e 100 W7 LAIWHUNAUN A MU NUUAUN AT HaAI81ATS
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o = a ] 9 1= < 4
Und luvasiivuimounazyeluuudu Jo1n155UNIA 20% (Figure 79) 11199370 paraquat
o w ot M LY ar o 1 o i a *
Aumsiidadmwivdssnndudaas wasdadudsannludontan dedawuluaiumdy
Fuga i luds Ind uazeyld
voa W A P Y o I ¥ o U ° & =
TN TAY  paraquat 1 lYTRANLI RN Iaudunddrle uazdlofsneud
vy 1 w - ] o o A ' (- ¥ o = =4
AnuiudumIn U Ruuedy uazii1iiiens 10 w1 wundundidrle uazhneud
pinsna luvawsfismauiianuitons 100 wh vuaudt lowsmdauaass1nisiiunsn
i ¥
65 % unzi lonsnenvzi liuaasen1sdiulunin 20 % (Table 56) F31TUDINTTIUNID
AUMADINWITIAIDA Tuanmulasdgnormnannazessmsiall Adaslddunszuaau
W ¥
paztudouuinusyuums IHhmIady wwAvItumI Al 2,4-8 LABINIJULTIVOY 2,4-7

LLLINAWITIAION

3.2.4 mIMdaTynvezainaes
; 3 ' [~
[Fontiniuas la(Lasso 45.1% EC), oxandindg (Alamex 45.1% EC), uat T (Monso)
a =
115198835 (Barachlor), 11 (Dema)4a4]
NISNATDUES alachlor NAN3TNID uazynaNuLduluTowwizd Sudund uaz
fanou  liwuminisAadni sndunisneasswuuuas lufinamidoa1e 1,000 M1 199805 1H
o =) ] n]: = 0 o e M P o
HUZHUD1INTT JUUATET 898717 20 % URITD IUNINUA  alachlor (uasmdadvAen 1w
saylumslanifa alachlor 33gngedulaveynndugn wazilgnioyldluuu Adew
. A & o B S0 ¥ = Yo v o o =
and 1J Teimludi loiiinisneaeesaaie alachlor NaNUdLAUA19 9 Felianiw tluilnd

(Table 56 )

3.2.5 a1sMInTuNs 2, 4-A (2, 4-D)

4 ar a2 o = o A

[¥on1si 1, 19-A (2,4-D) 18a1aia (Hedonal), A-101-18-6 (D-M-A-6), 1ATE 1uU-B-7
(Descemone E.T.), 1B8EIN03 79 (Ester 79) 404]

P " = = éll o 1 b4 2 2 voq [ 3 a

eafinTuie 2, 4-a Weh luwudundt Asmeu uazveludi lovuduyndniaa
Wt dudiasrihduiuugsh aunsgiadesis 100 vh dlEd lonnann waaseinis
= Yy = y = & o a a 3 g (o a =
winynnadudu Tnefnsdiunin 13-80 % e lsduianududuriiuday
uuzii yruai i dundy uasfanouuiaanenua (100 %) Wew 1Wiiea1s 10-100 IMuos
o = o Y o = 9 Y < 2 9 Ya 3 a LY
§asiuuzi udnih s edudundr uazfmon MIMAADINITLINNINYNADIVNIY
=3 W oy . £ = @ 3/ ! o =
l@gwWUDINITLIUNAN 20-60% (Table 56) (Figure 80)  81N1TWIUNIN Funaldnnredilon
= i ! - i 9/ 9/ ] o 3 a oy ¥
Mananoonu 1ny visludey ludiusoaidiua1smazse sauluaziaunInImdunais

W
= =1 a 1 ] 1 a
19 e luasas e ludaunud Lasudansou VI9aIuvLIH tagTavan lunenas
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P F & 2 as n‘t‘ s ¢ o a
]|I5'Iﬂﬂli!I‘Jﬁ]ﬂnﬂllﬁl!‘ﬂﬂﬂﬂﬂﬂﬂu vaanndudszuim 2 duas ﬂﬂﬂﬂua11ﬂuﬂﬂﬂ

4 1 P as o r.:' at ~ r-\',
2113 lum A el tes29 wazlonms luwiaunsdu Tuddaid % 3 vdaniinaismi ey

&1 lotuAui 1918 40 % (Table 56)

Table 56. Eficet of herbicides application on seedling, propagating plant in the screen housc and

& years old longan plant in the orchard

Symptoms appeared on plants

Air layering plant #*

6 years old ptant *=*

Herbicide Agplication Application |
rate® technigue l Seedling
1. oxyfluarfen 111 Spray \ X
{ Geal 2E) 172 spray normal
14 spray normal
178 spray normal
1710 spray X
1/ 1l spray X
ARy spray X
1/10,000 spray X
141 pour X
1/2 e narml
hid pour I nartial
ih pour normal
119 pour | X
Lo pour X
2. ulyphosute spray X
{Round Up,K-up) 172 spray dead [ 1007:)
1/4 spray dead (100%)
1/8 spray dead {100%%)
1110 spray X
110U spray X
171,000 spray X
R (VY 0 spria)y X
171 pour X
172 pour dead (40%)
1/4 pour deud (4]
1/8 pour normial
1710 pour X
11080 pour X

normi!
X
X
X
normal
normat
X
X
normal
X
X
X
normat
blight (20740
dead 1{K%%
X
X
X
blight ¢ TUl )
blight (40) dead { 20%)
X
X
dead (40%)
X
X
X
blight (5-20%)

derd (40%0)

X

X

X

X
normal
normal
normal
normal

X

x X X X *

-

X

X
narrow leaf { 50%,
narrow leat (80%)
narrow leaf (20%)
narmal

X

b O S L
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I
Herbicide

3. paraquat

{Grammoxone)

4. alachlor

{Lasso)

5.2,4-D
} (Gold man)

Application

Application

Symptems appeared on plants

rate* technigque Seedling Air tayering plant ** 6 years old plant ***
11 spray dead (100%) dead { 100%) blight (2(F4)
1/10 spray blight (60)%) blight {60%) blight (20%}
17100 spray normal curl (20%) Curl (20%)
1/1 pour normat normal X
1110 pour normal normal X
17100 pour curl (65%) curl (20%) X
11 spray normal normal blight {20%) ]
110 spray normal normal normal
] spray normal normal normal
171,000 spray X X narrow leaf (20%)
1/10,000 spray X X normal
| pour normal normal X |
1110 pour normal normal X :
HIOD pour normal normal X
i/l spray curl (40%) cutl (75%) curl (60%)
1710 spray curl (80%) curl (75%) curl (40%)
17100 spray curl (20%}) curl {50%) curl (13.3%)
1/1 pour dead (100 %) dead (100 %) X
1710 pour curl {209%) curl (20%) X
1/100 pour cur! (60%) curl 20%} X J

* applied as recommend rates and 1 to 1/10,000 of recommend rates (plant/rep)

** |ongan plant propagated by air layering method and planted in the pot in nursery (pot/tep)

*%x G years old longan plant in orchard condition (15 branches/rep)

X notest
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ck.

[[-1-4

Figure 78. Longan leaf became narrow and longer than normal after recetved 100 times
diluted glyphosate herbicide (left hand side), and compared with normal leaf
(right hand side}.

, TPt
A

| 100' M
Danos

Figure 79. Distorted longan leaves showing leaf margin curled downward after received 100

times diluted paraquat herbicide.

+

Figure 80. Longan leaf curl, leaf margin curled downward as affected by 100 times diluted 2,4-D

herbicide. The herbicide was applied directly to the soil in tested pot.
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lumnmmudilinsdgnvey nszfion sevdrwadlgndrle nSeuinaudiafviam
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' o4 o [ Vo = ¥ = =i
w2, 40 wazniudonlyu Mldd lofieoinsiiuninvualuaens Taumwe 2, 4-8

a_q vy 5 = =S P 2 = @
ansei il lufneims duninldjuussiige Fsavessoervddidunszuday

¥

wingnrednIduszuumI i e1msdiuninonauvadinanuiseinanseny
NILNDUADNITUNIYDADN LAZNITAANAVDIA Lo

Yaguszaan

FHOVNIIUHBNTZNUYDINS IS Tt e JyRdenanand e

@ONTIUTINLBINIIVIN BTSSR IIRERoudaTuLse Athueand dwathu

=

13 dunoiulas Tardadmu Mnmsdanissmuiouuressnd luiwsynnveluduaes

¥V i [

213 1URININETATATENY 10 AU Auaz 10 %9 uaduUnAsiuiuminy Wedud
= a 1 e = =1 Py o a a P
Tu1aw 2540 JaauevesreasnnloimavInSeudouduaondnd Tuszezlndinune)

Tuidnuningau duiwukawrenioimMsvinTouioyduroilng

HBNINANDA
Tuszuzdloumagonen wudeuiiernsvolufuniniinsunsvenoniiuug
g Ansaaoninanooninlvi anvazaunvewessnlndifvatureaond lolnd
uazdnumzaentilulnd detharwevereasnfiunininseluiifieimssiunin fuve
aond1 lofinsaninsolulnfuidSoufoudu malsingimnueniseasn vingaluftidiu
msfiadiisiidoannovinie 34.80 wufwas vaefidensnainlugilolndivuinaiy
s1I0RBNIAY 37.40 wrudwas F9lifinnuueneed i@ iameata (Table 57)
msfvononanluildsuatssidadeis Jvualiuendisanvenenainiy
Undoezilumarrhlursfiunsgensn  fuandsvsimsinifivauniosgiienaliun
Jsznovduluraenoudidrlozunssoasmin  liiasFaisdisaTarai Iy 145y
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Table 57. Comparison of the length of longan inflorescences measured from normal and

herbicide affected trees inside the orchard at Ban Hong, l.am Phun

Inflorescence Length (cm)’

Normatl 437.4_'i 00.89

Herbicide affected 34.8+00.87
Student’ s ¢ 2_57l

[Indicated non-significant difference between inflorescences.
" Mean inflorescense length (% standard ervor) obtain from 10 longan trees, each

tree randomly measured 10 inflorescenes.

dind leRasandasunszisogluszoslndifuifvaludounsngiay 1dasetiuma
Awgeanniinaniommne 13 lussesdianen sadsinghidwmaunauudeiiniynnlufii
oMK InfanaToun el Haausuarnlse aaud | S5 ususamie 13 nanedo Tu
yauznanniolniis numass e 22 rasore ludweaduadu Swaumafinyluai
HaaafidnatuTds wudmaninrennadn@iiswauramis s wasesaiionSoudouiy

WaUUFoUNFTT 1 IWRAY 16 WARDYD (Table 58)

Table 58. Effect of herbicide applications inside tongan orchards on fruit set of Daw cultivar at

Ban Hong, Lam Phun

No. of fruit set per branches Student’ s ¢

Location Abnormal £ SE Normal * SE
Ban Hong (1) 12.80 £ 0.94a 21.891+1.24 5.77%#
Ban Hong (2) 538 +0.53 16.13 +1.011 10.36%*

* Indicated significant difference between fruit set sample at p=0.01.

*Mean t S5 obtained from 10 longan trees, each tree randomly measured 10 inflorescenes.
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Aceria dimocarpi (Kuang)

[ Acarina : Eriophyidae |
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4.1 dnvaaNNAalnAvedrely uazvenonoin

M vedls Iuana I
A

o lunInyosd lednesUsingeimsdanuluszozuanlusen uazunave
& g T a = -.s» = ) = o ' '
aan a1l lui lonanseimstadeiiagilin Tulvumanas veessuusntunundie
i 3 wr ' ol 1 @ C
linna luszezoonaon anvmssaonuanituwy 01m15 lunininanialswuifeunnaiu
o o = o = oo w A Voo !
Aiimsdisae Jgvwesemsluvinonnls duiwduilymiddgdiosowuiiinms
1 5 ‘:J = o [V
szinmed1eniauna lugndiun werwolud loyniug

a

agalszaed onswanHuzaNuAnInfusrelu uezseRanIInmTd I evesls
e
M3

4.1.1  dnwazmammeveslsuusely
© [ o = = ar = n:!‘ ¥ o
e lud Toiuaaseimaninan lsdagividiimeluanmedasdgn  wasaeg

drmzyos lufidednd Tutesd fuams

412  dnwaemadihaevedsuuressn
Tuddaniunvoadouliuiay 2540 Ymsiavueanuevsssananiignlsiiai

uazgoaemlni admeand dwatiulas dunethuls Jandadmu Taadsnguduiign

levihaw  unsiuilnfiednar 10 du Javuwanueiveweaendndiazgeaoniignls
Miaie huiuotiias 10 %0 sawdauvelnfuazdeninoditas 100 de  doyah ldin

Tnszrrn e 11 1ae 149733 Student 't Test
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HaN1INaany

411 dngazmatiihneyeslsuurely
2 P d =y 9 ' A e ‘3 v
Tadiaeseluseu ildlvuaan veuludadiuseasimuavionuyudu
' o o d. A a ¥ ¥ dag o & v & 11
vy wsdudadhunder dieshluinasiadlendesiiididevmedsud 100 il osny
¥ ¥ v
duvuazidon NdderdounTodtiieaseou (erincum) Tuilnaguidvue MauuTunaz1dly

(Figure 81)

Figure 81. Erineum on longan leaf.
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aa 4 4 o S o 1 a
ey enawreInmmansilszme lduaud wasinguilulssiia Aceria dimocarpi
é o (r=1 ﬁ' = dy 1 r r
( Kuang ) 64 lifisream e lsyiailuneuudadieia
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de'lndiiaeselulddnszeenils dunavildrelunaouduithmaudemse
[ ear iyt o o o ' .3 o9 1o = a o 1 Yl
wdanhdalignlsiate Adsmusoumseluanunndld  uddezlioniswindunund
= v 1 - o 1 1 =1 =1 c:‘ ]
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4.1.2  ANVAEMIMNMAWUUTOADN

. 1 = ] ' o o 1 ' P o
lugnenat Tounageaenlugrudoununivus nuhdugonsniignladhaisuan

' ¥

=) v : k] =3 oy 1 = o 1

nazgnihuvuud Yelhesdu AnvuzvoswmenivuaziBunfiviadnagy wuRvatuinuuu

- ¥ I- 1 o as c 1 [l [ o :’ 1 @

Tueeu luaisengy aenlidnuuznay adowaad s vureaoniidnia voaonnds
= i - 1 ' ] 3 roa :

sindign l51hinw aenvzuese mieusmugonsnidluyuiiiea

Aa1INNI3 TanuEITeRsNiign lidhiatouazseannilnd Wyt IAn LIS

soannunaoinroannignladwhae lasgasendnalinimeundy 37.8810.83 .
' ' 3 v W9 =1 a & & ' ' j
Aaugenoniinn e winueumae 21.4720.64 w3, FINNNOIVOIAIDENFIABAN

'
9 W &

= L.\i-.\ 1 w 1 = ar Ay A o o o J
TOIFUAY UANVLANAINNUDYINUUHYT iUuUQWNﬁﬂGI‘ﬂﬂT]ML%?]NU 99 1asiTua (Table 59)

Tabie 59. Comparisons of length of inflorescence of longan observed from normal and mite

damageable infloresences at Ban Hong, Lam Phun

Inflorescence Length (cm )

Mean t S.E.

I Normal o | 7sstosy

Mite damage 2147 £0.64
Student 's ¢ | 12.79%*

®* [ndicated significant difference between flower branches at p = 0.0]
* Mean inflorescent length ( plus or minus standard errror ) obtained from

10 longan trees, each tree randomly measured 10O inflorescences.
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Table 60. Lffect of criophyid mite feed on Beaw Keaw cultivar seedling

Date of release No. of tested No. of plant showed % of plants  Total days of leaf -I
. plant symptom showed curl symptom
symptom appear
| November, 96 | 1— 1 100 B 48
December, 96 3 3 100 71-150
January, 96 7 5 71.43 46-146
February, 97 12 3 66.67 16-71
March, 97 16 2% 12.50 64-74
i Total 39 . 19 - 3

* cach plant infested with 100 eriophyid mites.

Table 61. liffeet of eriophyid mite feed on Daw cultivar seedling

Date of release No, of tested No. of plant %o of plants Total days
L plant showed symptom showed of leaf curl
mite
‘ symptom symptom appear
December, 96 16 4 25 83-157 |
[
March, 97 24 e 8.33 84-161 |
Fotal 40 6 - -

* each plant infested with 100 eriophyid mites.
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Table 62. Effcct of eriophyid mite feed on different longan cultivars seedling
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| Total days

% of
plants of leaf curl
showed symptom
symptom appear
66.67 28,28
66.67 27,27
66.67 18,49
0 0
33.3 25
100 16, 18
50 17-22
80 14-47
100 28
100 27
333 49
66.67 28
333 27
66.67 18
66.67 28
100 27
100 18-49

Dateof | No.of No. of No. of mite
release tested plant release
Longan mite plants showed
cultivar symptom
1. Beaw Keaw 1/9/97 3 2 20,;‘6,_40
2/9/97 3 2 20, 30,40
11/9/97 3 2 20, 30,40
|
2. Chom Poo 1/9/97 3 0 20,30, 40
219/97 3 1 20, 30,40
11/9/97 3 3 20, 30, 40
3. Daw 12/8/97 10 5 10, 20, 30
13/8/97 5 4 10, 20, 30
1/9/97 3 3 20,30,40
2/9/97 3 3 20,30, 40
11/9/97 3 1 20, 30, 40
| 4, Heaw 1/9/97 3 2 20, 30, 40
2/9/97 3 1 20, 30, 40
11/9/97 3 2 20, 30,40
5. Ma Teen 119/97 3 ‘ 2 20, 30, 40
Kong 2/9/97 3 3 20, 30, 40
| ik 3 20, 30, 40
ayy)
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Table 63. Percentage of eriophyid damages on terminal branches and inflorescences on different
dircclions on longan trees at six locations in Chiang Mai and Lam Phun provinces

observed during December 1996 through December 1997

Percentage of eriophyid damage in | i’ in each direction per plant
Loeation Naorth East South West Mean
1. Mg Faek (1)
Iy 97 0
eh 0 & 1143 a 526 a 0 4.17
Mar 97 233 a 526 a 980 a 1.9% 4.84
Jul 97 57| a 6| a 9.78 a 3.45 6.28
| OeL9 150 a 1864 a 2508 a 2194 20.14
| Dee9? .83 a 6.62 a 567 a 3.93 4.76
| 2. Nong Fack (2)
| 97 0 | 0 a 250 a 0 0.63
| reb o7 625 s 0 a 244 a 2.63 283
| Mar9? 83 a 394 a 405 a 263 2.86
il 4 0
Lt 97 946 a 570 a 1361 a 9.21 9.49
Je: 97 3.20 a 451 a 5.56 a 3.48 4.19
3. Ban Luk
Jan 97 1923 a 16.67 a 16.13 a 28.13 20.04
Feh 97 0 a 615 a 727 a 19.15 8.17
Mar 97* 820 a 480 a 366 a 6.20 6.96
dul 97 745 a 377 a 421 a 09 5.13
Cice e 201 b 2976 a 23.3%  ab 20.12 2335
i Dec 97 1447  a 1492 & 1543 a 12.35 14.29
4. San Hua Wua
Jan 97 ERTRR S 1081 a 107 a 244 1975
Yeb 97 6.98 a 200 a 6.78 a 6.8 10.03
Mar 97% 148 a 177 16.08 a 2.4 11.02
lul 97 450 a 1.72 a 0 a 3.00 2.31
e 97 &7.27 a 2679 a 2070 a 27.41 2729
lhec 97 1437 a 13.68 a 1583 a 5.3% 13.0%
5. Dong RuSi (1) ‘
Dec 96 357 a 282 a 606 a 7.81 5.07
6. Dong RuSi (2)
Mar 97% 4934  a 4354 a 56.08 a 48.97 49.48
" Tested trees were a1 fluwering siage.

Meuns followed by samie ferer in the spme row are not significaatly ditferent according to LSD p=0.05 .
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Table 64. Percentage of eriophyid damages on terminal branches on different directions on
longan trees at four locations in Chiang Mai and Lam Phun provinces observed

during March 1998 through December 1998

Percentage of eriophyid damage in 1 m” in cach direction per plant

Luoeation North East South West Mean
I. Nong Fack (1)
Mar 98 377 2 | gase a 577 a 600 a 5.50
Jul 98 079 a 204 a 000 a 0.00 a 0.7
Aug 98 236 a 068 a 000 a 0.7} a 0.94
Qct 98 067 a 000 a 000 a 084 a 0.38
Nov 98 0.00%*# 0.00 0.00 0.00 0.00
Dec 98 0.00 0.00 0.06 0.00 0.00
2. Nong Fack (2)
Nar v 1.95 ab 378 a 085 b 053 b 1.78
Jul 98 0.00 0.00 0.00 0.00 0.00
Aue 98 000 a I 000 a 0.67 a 1.35  a 0.50
Oct 98 0.75 = 0.00 a 000 a 000 a 1y
Nov 98 0.00 0.00 0.00 (.00 )
= Dec 48 0.00 0,00 0.00 0.00 0.00
.: 3. Ban Luk
Mar 98 | 706 a 4.67 a 766 a 441 a 595
) i 98 185 a 125 a 14 a 191 a 154
Aug 94 136 a 000 a 0.00 a 242 a 094
Oct 98 056 a Q.00 a . 062 a 0.57 a 0.44
Nov 98 1.63 a 405 a 408 a 465 a 3.60
Dec 98 0.00 a 0.00 a 208 a 071 a 0.70
4. San Hua Wua
Mar 98 333 a 611 a 852 a 414 a 5.52
Jul 03 226 a 393 a 1.8 a 292 a 275
Aug 98 263 a 274 a 1.36 a 230 a 226
Qct b 779 a 556 @ 833 a 723 a 7.23
Nowv 9% 1.48 a 392 a 741 a 237 a 3.79
|_ Dec 98 1.25 a 0.00 a 077 a 0.72 a 063
: * Square-root transformation was used for analysis of variance and mean separation tests.

** Means followed by same letter in the same row are not significantly different according to

LSD p=0.05.

#%% No statistical analysis for means without following letter.
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Sunomias daindn g mie 6 ¥oAoAu  @IWRRVANMTOMIINAAR 56 FoRDAU
Al dunothulss Sandadmu awduanusarn ) nazeudiuasunia
i 1 at ¥y a q'/ 1 & [F=1 1 o Y
wudiuasdeaoniignladhdmenssnenms sgmnis lufianuendiady Tususiou
y F=1 ! o ¥ t | a a
Ju € UN1TINTEDIBVD liuanaianuine luumazneniinsd13m9 (Table 65)
Table 65. Number of longan inflorescences damaged by eriophyid mite on different directions
on mdividual tree at § locations in Chiang Mai and Lam Phun in April 1977
Nuo, of tested No. of damage inflorescences in cach direction per plant
. Location trees North East South West Tuotal ’
i Mong Foek (1) 1 360 b 170 ab 610 ab §50  a 25.30
2, Nomg Fock (21 13 46 a 2.31 a 192 a 3.8 a 8.54
. Musng MNgs | (3 Gl uh 030 a 6.4l ] 4.0 b 26.60
I Muang Nga (21 10 307 a 313 ab 287 ab 227 b 11.44
3. San Hus Wi 670 ¢ 1.6 ab 1530 a §00  be 41.60
L Nong Thong 2l 452 b 843 a 995 a 6§05 b 28.95
T Imthskll 20 LAk e 160 a 145 a 1.50 a 6.35
Ban Homg 3 16:67 a 13.52 b 1230 b 1327 b 55.76
® Means Tollowed by sn leter in the same row wre pot significantly different accordmg o LSD g o= 0003 |
Wiosnnamudnneiinann lsiwu luudaz aruiitf nssnniosunnaiaiugs
,1,‘ 4 a ¥ 1 = 1 ar = o
HuTa1 11 A1 error mean square (EMS) U9 9@ 82 HIUUAMUUANA19AY (heterogeneous) 149111
W »
doyaudnz oy ¥ud U (replication) MWihiTudieou 10 @ naghimiianguues
: s \ o " . @ - " '
aamoaidu 2 nau nquit 1 Usgnovdie aauluswanusawdnaouiioes 2) aaul
a = i -‘" ] o = = c\i‘ P
fuamiiossirunaes () awludiuavuoens wazaIuAIvadunda  Falial EMS "

%19 1.9-4.1 (Table 66)
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Table 66. Analysis of variance of number of damaged inflorescences on different directions on
longan tree canopies obtained from four locations (group one) in Chiang Mai and

Lam Plunm provinees in Apnil 1997

) Mean Square at locaion B
Source df Nong Faek (2)_ Muang Nga (2) Nong Thong Inthakil |
Rep 9 :9;56 28.469 55822 1.456 |
| Direction 3 8.133% 4.292" 10.467" 3.133"
Error 21 2.819 4.107 4.096 1.893

" Indicated non-significant difference.

mjuﬁ 7 11§10 4 @ueihdu Aeeausuarusadnaauiinia (1) Fuduamie
Sauinis () mudwaduinf vazdvetlss a1 EMs agluang 154 - 226
(Table 67) 1iindandundam ems molunguayludnuusfimiousu (homogeneous) 114
amsolSvuouiSmanisdiiaisue s lsnSeanumdome luusas fimesudaza v
unazngud Tnnhfoyaveasiaznguuins1z¥n19aia 1ne3T combined analysis of several

locations (Petersen, 1994)

Table 67. Analysis of variance of number of damaged inflorescences on different directions on
longan tree canopies obtained from four locations (group twoe) in Chiang Maj and

Lam Phun provinces in April 1997

Mean Square at locaion

Source df Nong Faek (1) Muang Nga (1) San Hua Wua Ban Hong |
T{;p - Y N 143.060 40.344 110.96 22493
Direction 3 42.692" 45.100° 149.67 127.77°
Error 27 22.636 15.359 18.815 18.896

Indicated non-sizmiiicant difference.
Indicated significant difference (p = 0.05).

[ndicated highly significant difference (p = 0.01).
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Table 68. Mean damiged inflorescences on ditferent directions on longan tree canopics
obtained from group one and group two locations in April 1997 in Chiang Mai and

Lam Phun provinces

Location
Direction Group one Group two |
Marth - o 3152 - gﬂb
Enst 388a i1.30a
South 355a 10.38 ab
West i158a 3.63 b
_E\,w 0.05) 0.79 1.92

* Mean within a column followed by a commeon letter do nat differ

sigiiheantly according to least significant ditference test.
o " = e . 4 A @ oA w A
§ideaenign lsimelusdaziuvinunandeduldwudend Tunquil |1

AR A naunYa daoigaman 2.10 ¥ededu uazwmnafigaiidiuanuomes
Wity 530 YoRndy aadiuanusiudn 2) uazindiesdt ) wuduroasngniinie lu
aandtaiy @inhwindFeudvududuatenn 10 #u) (Table 69) @i longud 2 Aty
vusarn (1) tazmilesit () ved lugnihawinie 63 uaz 6.6 9o uandrsInaIThy
duirinazonnhulds Tavfimamduldmures logniiaegagn 1645 vododu
(RA0910 10 1) (Table 69)

Tasi lUudamsidihiaioiinnudoneuuyolunassonendloves lswy
aszvims i L@ euinsyniuiminsdise onduludeugainy fieuthungn

Mummiinanmunufoemaime uoenuinnmaneesiuan  gaungeu 9 ul

'
= o

amand iy lushwesdsaduladvharevessndwou 8 awndisn  aaungui 1
$1u 4 wou wumsnssvisves lsaiuauennis  vasRaaungui 2§ 4 @

WUANUT 101D PranonnIeiaes Juoanunn T msians Juan dmiunadu 9 luinnw
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UANAIIAN (Table 70) ANwAMIBveIYelutazsaaoniiaan s arunuasaudis
AU L UAAINE 1191990 IN AN VBN sud NIz LRI I NDIHINZAUMTBgoNdY

voals  Yang er aof (1995) ladnwimsuwinszanieves iatindy Phvllocoprruta oleivora

.
(=}

(Ashmead) Mdvhamsraduuududunwuin waduiegimuilovemsamugnlsaiiudunds
a - - Y [T as =% 9 = @ ' ] o Qad
Maguniga audlgnaduilezJusen Aaldvasfires Juanvaamsey edalsfau 1Al
FNUMITININszIeved raidnduiidiulngudlinsnse e aiauoimswu
UDIAUHY (Albrigo and McCoy, 1974 ; Allen and McCoy,1979)
[ = e & oy 1y we? ' ' ' =
dmiumsdiransail i ldanuimsnszaevetlsnndiuarisvesms swulilauds
g 1 1 o =
ueA (vertical dispersion) TuugnzAU 0613 15AMINNTI09IU9BY Pena and Baranowski (1990)
! ' L) 1 & '
yewunlimindn Phyllocopiruia  oleivora  (Ashmead) HFunannlugismimgedug
v & a4 oA { o
1.4-2.7 IATIHTOTZAUAUAY FawumInnMamuNgaoIniy 2.7-3.9 was 1399 0.2 -1.4 twas

- &
MuaIsAUIY

Table 69. Mean damaged inflorescences on longan tree canopies obtained from group
one and group two locations in April 1997 in Chiang Mai and Lam Phun

provinces

No. of damaged inflorescences

Group / location

Group one
Nong Fack (2) 240 b
Muang Nga (2) 435 b
Nong Thong 530 a
I [nthakil 210 ¢
[.SD (p=0.05) 0.79
| Group two
Nong Faek (1) 6.325 ¢
Muang Nga (1} 665 ¢
| San Hua Wua 1040 b
| Ban Hong 1645 a
LSD (=0.05) 1.93

* Means within a column of each group followed by a common letter

do not differ significantly according to least sigrificant difference test.
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Table 70.  Amnalysis of variance of number of damaged inflorescences in one square
mieter on different direction on longan tree canopies over four locations
in Chiang Mai and Lam Phun provinces. The data obtained from group

one and group two locations in April 1997

e Source df Mean Square
(iroup one Group two

| ocation 3 95.025 886.440"

Rep in location 16 24,089 129.820"

Direction 3 3.542" 52.523"

l.ocation x Directim 9 7.231 104.230"
1 Foaled error 108 3.239 18.927 |

" indicated highh significant difference (p= 0.01), " indicated significant difference (p = 0.15) and

indicated mom-significant differénce
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i =t L] - 1 é’ C!I 1
1INNIFIANTINEAINIBUNT0 U uazteaen TUNUA | A151UNAT YBINTIWY
nane  Gniin, Tdezfunen wezesiuen) wusely uazaesengnladihaedone
_ L - | .'q 3-{ p'.:s'o = o a O Ac’;m.é
1-50 alotmun Ty 6 Hutvoaaud lendisaaluil 2539-2540 dwsvulul 2541 il
arle  Tdlimiponaondena (off season) ANUIELMILYDIre luVUAL lLuaaziAlT 10U

= ¢ o = ' ' (e o
’ijﬂﬂﬁ\‘i WY 1-7 193U ﬂ')’llJLfTU“rﬂUUHGBBGLUWUﬂiziHU ]‘.Ull@ﬂﬂ'laﬂunﬂﬂﬁ an

Auimnatiingnisniaimu mwzlu@ougaian 2540 wasithunuewdn ) fania
doalvd lidouiinng 2541 wuanu@enisuuso lumaiaas Tueonuinn I nRou 9

A sumswimisiuseaond1 lewugasiignlstmonnsedaduyniia
vinedle s o vl wiaw 656 Yo smnmanundomeiinuluwaraau]
anuand i Taanguraud lodu 2 ngu nquns 4 wau MonSnunFemela
SuvBdEnENAN HUTINsAsERIEANUFeeveareaenngud 1 Tuudasielifauuan
aafy daulundui 2 wuSwauveaengniaieluidas Susenuinnatines Yuan
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Figure 82. Experimental site at Ban Nong Faek (1) Chiang Mai, showing selected longan trees of

Daw cultivar of number 1 to 7 for eriophyid mite study.
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Figure 83. Experimental site of Daw cultivar longan at Ban Nong Faek (2), Chiang Mai . Trees

with labels of 1 to 14 were selected for eriophyid mites study.



