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Executive Summary

Tangerine (Citrus reticulata Blanco.) has been planted in Chiang Mai province for
about 40 years. The major plantation area is Fang, Mae Ai and Chai Pra kan district. The
suitable cold climate there makes fruit have a beautiful, dark yellow color, and good taste
that makes a great demand of the market. For this reason, this area has been expanded to
500,000 hectares in these three districts which with good soil condition and no encountered
problems with the accumulation of diseases and insects. But after using various agricultural
chemicals (such as fertilizers, pesticides, herbicides, pesticide and fungicide) continuously
and improperly, this caused various problems like chemical accumulation which makes the
soil condition is acidic (pH 3.0-4.5), especially in the tangerine planting soil. Therefore, the
disease outbreaks and causes the root rot of Phytophthora parasitica which destroyed the
tangerine root system in all areas. In addition, there have been a lot reports about citrus
greening disease such as Huanglongbing disease caused by Candidatus Liberobacter
asiaticus with Asian citrus psyllid as a carrier. This infection can also spread by infected
stocks. As a result, the citrus tree has been deteriorated seriously, together with the result of
increasing the number of citrus plantations, causing too much production, the price of the
product is severely depressed. And affect the income of the citrus orchard owner which
makes many farmers to abandon tangerine. And many others who leave the garden without
proper care of the tangerine tree. Therefore, this careless tangerine becomes a substrate for
diseases and pests. The diseases outbreak early in each area, and thus these citrus trees
must be cut immediately. So the number of citrus growing areas decreased continuously.
Presently, the citrus planting area in Fang, Mae Ai and Chai Pra kan districts have been
reduced to only 3,279 hectares.

For the remaining citrus farmers, they try to find a solution to solve these problems,
focusing on treating citrus greening by introducing antibiotic injection techniques into the
citrus trees from Taiwan for trial. However, after the injection of Tetracycline into the citrus
trunk once a year, they found that such Tetracycline is not effective. Farmers then switched

to use Ampicillin, which temporarily caused the citrus tree to recover from decline



symptoms. That can help the citrus tree recover to health. But such recovery is not
sustainable. The citrus tree will become yellowish and decline again after about 3 months.
So the farmers have to inject the substance every 3 months to maintain the production of
tangerine. Which can now be said that almost all tangerine plantations in Chiang Mai now
are injected antibiotics by ampicillin.

However, the survey of the research team found that even though the citrus tree is
recovering by ampicillin regularly, it brought a series problem at the same time. For
example, when examining the condition of the soil, the research team found that the soil is
highly acidic (pH = 3.0-4.5) and also found symptoms of root rot, stem rot of citrus which
caused by the fungus. So injecting Ampicillin into the citrus tree alone to get rid of greening
citrus caused by bacteria is not permanent. Farmers have to inject such antibiotics every 3
months, resulting in a lot of waste. And also using the wrong antibiotic would affect the
public health system of the consumers of citrus fruits.

The research team evaluated the cause of tangerine disease in Chiang Mai province
for 3 main reasons: 1) caused by improper use of chemicals in the citrus planting system.
And thus resulting in the chemical accumulation which deteriorated the soil condition. 2)
When the soil condition becomes acidic (pH = 3.0-4.5), there is an outbreak of root rot
disease caused by severe fungal rot. And also deteriorate citrus trees more susceptible for
agents from other diseases 3) an outbreak of greening citrus that is caused by bacteria, which
all three causes severe deterioration and eventually causes the dried citrus tree to die.

To solve such problems, cooperate with farmers who apply to participate in the
project will lead to the demonstration of the citrus orchard plant. This can be used as a
place to see work, training, and disseminate the guidelines for solving the problems. To
advise citrus growers manage and manage their citrus gardens accurately and sustainably in
nearby areas will help reduce the use of chemicals in the citrus planting system. It also
promotes self-reliance of farmers in accordance with government policies, helps reduce
pollution caused by residual agricultural chemicals in the environment and helps solve

problems of improper antibiotics usage which could affect the consumer health as well.



Guidelines for solving the problems of the decline citrus tree in Fang, Mae Ai and
Chai Prakan districts are: adding organic matter and adjusting the soil pH to be appropriate
(pH 6.5-7.0); encouraging farmers to use chemicals carefully and using as necessary, prevent;
treating root rot, stem rot of citrus caused by fungi by use of various antagonistic
microorganisms to control fungal pathogens; Immune stimulation in citrus trees And
nourishing the citrus tree to have a strong root system and care for prevention and
treatment of citrus greening; With stimulation by various elixirs to allow the citrus tree to
have a mechanism to prevent disease-causing microorganisms; replacing the permanent
antibiotic Ampicillin. The project has the purpose to identify the cause of the decline citrus
tree disease. Use biological techniques to control the disease on the citrus shoots in an
effective transplantation condition. And create demonstration plots to educate citrus

growers in general.
According to the survey of the experimental plots in the garden of 4 participating

farmers as follows:

1. Pang Seaw orchard, Sri Dong Yen, Chai Prakan district, Chiang Mai Province (3-4 years
tree)
2. Sitthawong orchard, Sun ton Mue, Mae Ai district, Chiang Mai Province (more than 10

years tree)
3. Phu Meun orchard, Huay Pa Sang, Mae Ai district, Chiang Mai Province (more than 25
years tree)

4. Som Kait orchard, Mae Ka, Fang district, Chiang Mai Province (3-4 years tree)

It was found that all 4 gardens had the same symptom. It is not found that a tree
without decline symptoms. From assessing the severity of the decline and severity of
disease in each garden. It was found that the management of planting, age of citrus tree, soil
condition, water, environment, weather and the improper usage of various agricultural
chemicals affected this serious disease.

We collected citrus leaves randomly from Pang Siao, Pu Muen and Sittawons.
Unusual symptoms including yellow leaves, green leaves, slender leaves, thin, hard, rough
leaves to investigate the bacterial infection of Candidatus Liberibacter asiaticus in greening

by Polymerase Chain Reaction technique. It was found that 95.83 percent of specimens

collected from Pang Seaw orchard Ten thousand were detected, 100 percent, and were
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added to the leaves without symptoms. Able to detect 87.50 percent infection, indicating
that the symptoms of greening disease are highly diverse No clear pattern. The main
symptom is that the flesh of some of the citrus leaves turns yellow until pale. The center
line, leaves and branches are dark green. Most of the symptoms are found in young leaves.
The leaves are smaller and thicker than usual. Also, bacteria can become latent in the
leaves that do not show symptoms of the disease as well. The infection is spread and is
spread throughout the experimental area. Both in Pang Seaw (3-4 years tree) and Phu Meun
and Sitthawong (more than 10 years tree) show that the infection has developed in the area
for a long time. Which gives the opportunity to stick to seedlings, both from seed and
branch.

According to the survey of citrus root rot in experimental area, 100 percent of these
symptoms were found, and with different severity levels. The most severe symptom was
been found in the crescent garden and Phu Muen orchard showed. And when isolating the
cause can isolate fungi in 64 isolates by dividing phytophthora into 37 isolates and 27
isolates of Pythium and when testing the pathogenicity in the laboratory conditions with the
detached leave method and seedling test method showed that 60% of all infections can
cause disease with varying severity of disease. Therefore, the results of the test concluded
that the cause of decline stem disease in tangerine was caused by the destruction of
Candidatus Liberibacter asiaticus, Phytophthora and Pythium. Especially the soil quality,
drainage which is clearly seen in the crescent garden, which the soil has a hish amount of
limestone showing the most severe decline symptoms.

The reason why usage of ampicillin antibiotics by injecting into the citrus tree can
makes citrus tree be recovered from decline condition temporarily, is may be the Ampicillin
which acts like phytohormones. This can stimulate the citrus tree to become stronger for a
while to grow branches and leaves. Farmers therefore thought that ampicillin antibiotics can
eliminate the citrus greening bacteria. When the research team examined the action mode
of Ampicillin, it was found that the substance had a mechanism to inhibit the cell wall

formation of gram-negative bacteria, but Candidatus Liberobacter asiaticus bacteria is a kind
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of bacteria without cell walls. Therefore, not likely to be inhibited by Ampicillin, as well as
considering the Tetracycline antibiotic with a mode of action that inhibits the synthesis of
proteins in bacterial cells. Also reported that Tetracycline is effective in treating citrus
greening in Taiwan as well. Therefore, if the decline disease of citrus is the main cause of
greening disease alone, Tetracycline is likely to be effective in treating citrus greening. There
is also information from other farmers who claims that Ampicillin is injected into the rotten
tree root rot, caused by the Phytophthora palmivora, and results in the durian tree
recovering from the symptoms of the disease for a time, similar to that caused in citrus. But
because in the durian tree, there is no greening disease. It is proved that the ampicillin
antibiotic should be effective in stimulating the plant to be strong like substance
phytohormones in plants, thus allowing plants to recover from yellow symptoms.

The study uses biological techniques to control the shoots of citrus trees in the field
of transplantation. Have isolated antagonistic microorganisms and tested the ability to
control root rot disease in laboratory conditions by isolating the antagonistic fungus
Chaetomium spp. In Chiang Mai Province. Strains were isolated from 48 samples. When
testing the ability to control the growth of Phytophthora and Pythium which causes the root
rot of the above, Chaetomium spp. Isolates CP3, HT1 CP2 is the best inhibitor of fungal fiber
growth. Which has chosen such isolates to be developed and used to control root rot in the
condition of fresh green house.

Controlling citrus decline disease (root rot, stem rot and greening) in greenhouse
condition by planting tangerine seedlings that is propagated by means of a one-year-old
cutting stock divided into 12 treatments to compare the control of greening disease, and
root rot by using bio-techniques. The use of organic fertilizers is to improve soil quality
together with the use of Chaetomium spp. Fungicide and the management of the farmers'
model, emphasizing the use of chemical fertilizers both soil and foliar by measuring the
growth of citrus trees in pots including the number of new shoots, length, peak, height of
the citrus tree. The amount of chlorophyll in the citrus leaf, the size of the citrus leaf and

the amount of citrus root for 8 months was found that the management using bio-technique
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and farmers’ management causing the citrus trees grown in both types of diseases to grow
that are not different.

Test for controlling decline tree disease in farmers' citrus planting. Tested the control
of tangerine disease of tangerine by using bio-techniques. The use of organic fertilizers to
improve soil quality together with the use of Chaetomium fungi in the Som Kait, Pang Seaw
and Sitthawong orchards. By assessing the severity of the disease, measuring the growth of
citrus trees including the number of new shoots, length, amount of chlorophyll in the citrus
leaf, citrus leaf size, number of fruiting, size of sweetness and yield for 11 months. Blade and
the effects were not different in both methods of management in each carden. But, the
results of the measurement of the size showed that Pang Seaw, Sitthawong and Som Kiat
had different sizes of citrus fruits in each process. | was also found that the citrus flesh in the
process using chemical fertilizer has a decaying area, and a larger number of seeds in Phu
Meun orchard, the process of using chemical fertilizers has a larger effect. But when
comparing the sweetness, it was found that the bio-technique is sweeter than the chemical
fertilizer method of citrus in each garden, except for the crescent garden. Because there is
no production which corresponds to the tests in the house. Therefore, biotechnology can be
another option for farmers to reduce the use of chemical fertilizers to maintain long-term
soil quality.

Based on the above test results, it was found that the management of citrus stem
disease with bio-techniques can makes citrus grow more than management of farmers who
use chemical fertilizers primarily. When calculating production costs, it was found that
farmers had to invest higher than the use of chemical fertilizers at the initial stage of
treatment which still gives the farmers unsatisfactory productivity. The research team
therefore commented that the training was not carried out to disseminate this knowledge as
originally planned. By adjusting the plan from treating the citrus trees that show decline
symptoms which requires resources to restore the citrus tree volume. Resulting in high costs
Is the use of bio-techniques since planting citrus together with adjusting soil conditions for

good drainage By mixing organic fertilizer and sand into the planting hole And develop the
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use of Chaetomium fungus in a fresh form that farmers can increase their use and prepared
a demonstration plot in the Phu Meun area the experiment was divided into two methods:
using bio-techniques together with soil improvement. And management using chemical
fertilizers since planting.

However, from continuous data collection, it was found that the severity of the citrus
trees shoots would increase in every process and every area, which was very severe in the
crescent garden. During August to September, there are lots of rainfall which increased the
ability to drain the soil. This may be the main factor that causes the symptoms of the
disease to be more severe. Due to the citrus tree causing stress, susceptible to disease and
the bacteria in the soil can grow well. Thus causing the citrus root system to be destroyed
or cannot fully work in such conditions. Soil drainage management is an important problem

in reducing the severity of the disease.
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From the survey of the experimental garden plot of 4 participating farmers in the area of Chai
Prakan, Fang and Mae Ai district, Chiang Mai province, it was found that in Pang Seaw, Sithawong, Phu
Meun and Som Kait orchards, all the symptoms are decline. The assessing the severity of the decline
disease and from assessing the severity of disease in each garden found that the management of planting,
age, citrus tree, soil condition, water, environment, weather and the use of various agricultural chemicals
affected the severity of the disease. Randomly examining Candidatus Liberibacter asiaticus bacteria
causing greening disease by Polymerase Chain Reaction technique, it was found that more than 80
percent of the outbreaks in the cultivated area show that the infection has developed in the area for a
long time. Which gives the opportunity to stick to seedlings, both from seed and branch. The survey of
citrus root rot in the experimental area showed 100 percent of the symptoms but the different severity
levels from the isolation of Phytophthora, Pythium and the ability to develop disease in laboratory
conditions using the detached leave method and the seedling test method. Cause disease with varying
severity of disease. Therefore, the results of the test concluded that the cause of decline stem disease in
tangerine was caused by the destruction of Candidatus Liberibacter asiaticus and Phytophthora and

Pythium, especially the soil quality and drainage in the soil.

Decline Disease Control Test (Root rot, stem rot and greening) in the experimental plant found
that management using bio-techniques is the use of organic fertilizers to improve soil quality. Together
with the use of Chaetomium by assessing the severity of the disease, measurements were made for the
growth of citrus trees including the number of shoots, the length, the amount of chlorophyll in the citrus
leaf, the size of the citrus leaf, and the amount of the root. As for the controlling disease in the plots

condition of the 4 farmers who participated in the project, the same tests were performed in the
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experimental house for 11 months. And the effects were not different in both methods of management
in each garden. While the measurement results showed that Pang Seaw, Sitthawong and Som Kait
orchards had different sizes of citrus fruits in each process. | was also found that the citrus flesh in the
process using chemical fertilizer has a decayed area and the lager number of seeds. But in Phu Meun, the
process of using chemical fertilizers has a larger effect when comparing the sweetness. It was found that
the bio-technique is sweeter than the chemical fertilizer method in every garden. Except for the crescent
area because there is no production which corresponds to the tests in the house. Therefore,
biotechnology can be another option for farmers to reduce the use of chemical fertilizers and maintain
long-term soil quality. However, when comparing the cost of biotechnology and the amount of output,
the farmers are satisfied. The research team therefore commented that the training was not carried out to
disseminate this knowledge as originally planned. By adjusting the plan from treating the citrus trees that
show decline symptoms which requires resources to restore the citrus tree volume resulting in high costs
is the use of bio-techniques since planting citrus. Together with adjusting soil conditions for good drainage
by mixing organic fertilizer and sand into the planting hole and develop the use of Chaetomium in a fresh
form that farmers can increase their use and prepared a demonstration plot in the Phu Meun area. The
experiment was divided into two methods: using bio-techniques together with soil improvement;
management using chemical fertilizers since planting together with the management of soil drainage, it is

an important problem in reducing the severity of the disease.
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A52ADNET

fudawnu (Tangerine: Citrus reticulata Blanco) Wulinavuinién (n i 1) éfugjﬁ
Usvana 2.5-3 les nssjudidnuasiuiiu Guliandadenty 3 U wasdilmsguadnm
agaalinandnldini 15 U suusisuesnaenauiismenuiuldinaiussana 20-25 fu tu
MnaenuLauiwauAlinaszinu 8 Weu FuduiBeavmuiiiiony 10 U Winandnuszanu

150-180  Alansusesusal  dwminwdgvemaUsyind 8 Wase 1 nlansu

IS !

(https://th.wikipedia.org/wiki/dy)  Tudssinalnedidduivgiuininsdndsuiugduunain

Y <9

[y

Uszimeduanugnisledszanandn 100 Tuuds Tnsdudadulinadilssunnudensnn Wesnn
fsamuomdTeaudntes Wounswasenasdinduesvinlndufifieuudlaatuinn wilusUves
ualsianuarluguvesidudy Fsusnanazliinaurmisonsgaudinisuslaaludnuasi
sl wasmnasdussyuiedeuy snde lrdudemuinanluurazdasldusing
famelulsumanazdsoonludsussmaiioutn  dnelfidwssmalasaieduum (1as
fni, 2557) Unidudmiliveuihddassaduinldrlunuiidnsszuieti e fusiu
Fusuunse Auminiviuganmlimnzan Taeddanudunsaduismesiuusean

6-7 ulinafdesnsunadnave  Aiunuiivgnisnsiuaniegiaiisme lnaunasgn

dugmnululssmalnenuianlalunaneiiun (U 2) dulgwvmuivaiganeiug 1w

dudenmuwrannaandiiunvgniduegludwminsvys Wudunddduvunnlvg oenaenin

HAABUUNEIN YWIHAUIUNAN warllsanivanude, duutan Wuiudnfeuaniumly fe
HaanUIANAUIUNAY Vstrareutanadwliuintes Runadldedeundes uiileugnni
A a aa = 1% a a ¥ = 14 <3 4 a U I -ﬁy I
Mamilerinariifvaeudy RaSeu Auwasiudaindntes ndulenaenainiuitg Lilexad
Y a s 3 a = v & o gal o w Yvo o
du vl gnh savfvueuUTed, dulunu Wwiusimungdmiudanmanialasdnduly

YoAUAWUIN  VSOHUNYTIZAT  ANUUENTIRNULATVINAUINAALITUAIUINA  WAnNTIn

I3
a2

ADUTIIENUINTT  AarluAy  TUlIUIAENNINANUIUA  wWRFLUREITIUNTI  (VA5ANA,

Qe

2557)  dwsulymdrdglunsanduidevmufelsanulnsuilamainanvalgamans

Isawaziuas uandAuazdulamunnlann Tsasnuinlauuazlsaniuila (greening %3e

o

huanglongbing) (Menge and Nemec, 1997; Drenth and Guest, 2004; da Graca and
Korsten, 2004)
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Tsasniiuarlauinvesdu (Phytophthora foot rot and root rot) daLdulsaiiguuss
wazvhaudemeliiudunniiaelsanils SameAnainidios Phytophthora parasitica
Dastur (Davis, 1982) Tsmiitimudfmannludunasiulinadnvanesie Wewndesvini
WiiulsluAy enisvesfivdnifaiilauduayszuusn lvsnud Teududenuunn 3
omselva (U7 %) luanmileneduideldfiaviafiudenuinaiidulsaasiuua
thaaunsdei dudiuansermslumiesdn das Asuniaduurions TneasEuuiamean
gonriou WemorwhliAnunanidthiflusazna vilfnasiadudwauinn lsatdundszun
Tnsannsofnlusudny fulgn wagdund1 dmvanmmwindeniivanzausenisiinlsafio
Funtuuazitnds llazandenstemeiniauagnsssniet dwiuanimiidaaiuhlniu
dugounesientniialsauindu Wud nishngninniiuly mnvdelauduAnuinuss Fuduan
nsguasne viaRnnnsTdelulasauinnidull lsetasssuneldsunsdsiuluaudud
Aoutefiu Usnamssadenutugann maudtamlsamnulaushduduiuioudloio
Jgn Tenmsanuiinaudesawmlsaluiu Wesmnidesamannsnerdeegneludedo

=Y

Ny ewnniy  TuAuwarlukrasdnsssusf  nstaaswedllaunsamdndiolange vinld

L4 a U
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dnnndssssdenislidislumsmuaudeniluanmglsa  (Soytong etal, 2001) &

wwIenskalulsasnuinlauwvesdusldiavate s 85 wu nsugndulviiund wse

a6 A

sedlunmuuufismaiivinlidldunamanfiome  ldledunddiletielimulussuazdaning
fu llldisrendidsanin Talatelulasaumnifuly esrlidufagnunniuly astigediudu
Tudwss  seifpsefilimnufuawinliAounaiinndy  daudmseniellausulsisnii
fdnfuiivedrsaiane Ufuanmanudunsmusswesiuliiian pH egflut 6.5-7.0 se
Tolalat Yuwm videdudy 1Hdeqaunidufiindaney Tseseuq nssadietiedesiuainide
auvnlsn wagmnnulawennfieiidulsaluulas msymeenluvhats Tunsdliinueinisvedlse
fusnadeudu Wdlneng andendifulsresnudmdsasiingos Metalaxyl 1u
Au (81lwassed LazAady, 2542; Agrios, 2005; Soytong et.al., 2001)

LA wavlauivesdy

Tsasni warlauniwesdy  daidulsafigunsaazyharandemelitudumnillse
ik Tagamzlsannileuiiinaneliverlses  esnnidulsaditiostuidalden
L%amLwyuaqiiﬂmﬁ’aagﬂuauuazﬁﬁ AUNTARNTTLUIALANTI9VN (BN wavmy, 2527)

91N15904L5A

doauwglsnanunsndivhaneduldmandes snuvus fidnlaudy uazmuuiinmuis
Tngflndlausiu ensiivsnguudiuddu videduuuulu e1adunnernslésnuin mnsu

1 [

dugnvhaneiidusindesiisndniiey dwvududuensliuanseinisieunfas Liuusidudy
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anaasalifiudl lddesunnly uasthendsenanuonnislugewiiorndrennt lunsalsindu
gviaenng - unisenanansenmslumesuinandunandly  luifieardenath  (viod
ymeuBonin o1mslundu) lusisiuineantans wadnddsuiudvies uave1asas
deyagmnmuihanududdineuns vioeudy wilen ldge dwududueny 5-6 Tiuly
vnaiemaBentiunamuuinaleuiy  duddenindded Aoudradmi  uazerawy
o1mseslnansaUinusosuNa  enndiUdensens  sgnuinUdenin  wazeeilunad
thena viethmaussmssudnamilelaudu mnudeslilsagnanuagyilidungalnsuennde
n3nwwazlesiuniszuinvedlsa

mniBes Phytophthora Aalufiuneath siiegnassuianlusslu men uaswaiios)
vuisaney lndseuiiu videlndfuuinaualaun Weashanslusey vhlwAnenisi
volwidunay ddhmady wiethaam assudnanaly veulu wieuanelu vy
maasls mniRauusendeu venseutuaztiuialudsiain didedivhaenen el
ponius wazsnndvhatenailauds Tneamenaudlusvesand nassanduiiima Bu
MNUNATLIAENLEIRNaLTULNALNAY vouwvina enildule uavauesdvvende
31 Phytophthora \A35yagutuNg Naagsaaduduauen Benemsiiindulu nen uasuail
1 Tselulngd eonii uaswaiin (brown rot) aumgueslsadininnadvhievenien
Phytophthora Tneitetiendvegluu wash wndnszaelaefnluduiu viediuvesduiiin
Tsa uaradesfaduduneiusvonde aunsaundnszaelufuifinadiusn vislaudui
Hulsa wulsnaruinsuussnnludufivgnuuuenses

108 2003 Graham et al. ¥hmsenwilsavesduiiiinainios Phytophthora sp. ne
whdeaviididy  hldAalsesiniilauah  wessaihdienavesduudon
Phytophthora nocotianae LLazL‘%ai’l Phytophthora citrophthora Imw‘??ammaarﬁwﬁwaw
fundduiiliiAneinns damping-off WwhanefiszuusniiliAneinissinui (oot rot)
wazdsannsadhanenady shlfAnenmsnasihdiima (brown rot) Fuiilduandnvesdu
anas Tnen1stostuuasidalsaty msinsudwdaduseieunouihlvimeiiervindudu
ne Wieldanseitosfuinden Wy metalaxyl war fosetylAl WA¥ANNNITIIETLUTEA
Bowman et al. (2007) wuhideamguedsensiuiidrdnyidwianefilunaeifduie
Phytophthora nicotianae Wwa¥ Phytophthora palmivora LLazmiﬁﬂmmiaﬁ’wLLumﬁ'?}uamma
15ANURSEN (Phytophthora nicotianae Waz Phytophthora palmivora) fBmALANTS
Tuiana Tngviinnsaitn DNA 9nsndy uandulsveadiosimglsaluyhnszuiums PCR was
PCR-RFLP flouenaanuiansaweie LLazmmaaUL%ammmaﬂsﬂﬁt,l,ﬁﬁa Inen15vin PCR
Thild specific primer @9 PNIC1 uag PNIC2 o uunide Phytophthora nicotianae Adu

Weoamavadsauazilethluisusuiunsduun@eavglinmedsdu) Wy s
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dulasunaunnnenls

2. msldtsrenastielimulss waelianmitu sefegildinnialy uazesldlng
frulAusy

3. Yrgwudailiudaunse egwdeelvifingnunnaudvly sedinsziasesmsnsiudu Tng
LivhhAnunafisnuaglausiy

5. vilusseganmuesiuduiuanionisvedlsasni uaslauivsely mawuin
Tsasuszumn wazwdlaindaanidelinersesiasyinisasiudeaisall TduA metalaxyl
wae fosetyl-AL ludasmusuuzih wiomniinenislau unaien wWasnusnenslva 1o
¥faflavern wazen andudeniiiulsaeenlyivun Tnglilinsgnunseitousiudy 1Hqua
WU S 111 wauth warAnliwelifuudaden munusesunalivh el
3‘146] Alviradlaun copper oxychloride captafol metalaxyl waz fosetyl-Al udu

6. iususaly aen vendou uasnafiiulse sefleguudu warisuuiu vinanelng
N9 oanundsande uazmauniszuinadlsn

7. suiilseann viengalnsuann msyawyinans whseRuuinaiuieased

a dl 1 v ¥V :_}; 1 Ya I = ¥ Y 1 a
yiainanueey ntulasslinuainiaauiy 2-3 ey ‘\NUQﬂﬁM@UI‘MlILL%@J NIUTLIEU
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[y a

lausunUgnusumeansdesiumidneslaeseu ganseauiumy 1 We

TI7Ine1wes Phytophthora (W73, 2548)

Phytophthora spp. 3neglu class Oomycetes Faldnuazauie adavesainnis
LiinavanaSendn zoospore @iva 2 w9 (flagella) Tavmenldwindy mamdady
Snwazuuuduiifivugoulnesoundonusidswn (tinsel flagellum) vhwthfiaelunliily
Fravth Snmadidnvaradieud (whiplash flagellum) vhurididaelunlinesndslunsade
§1e vivoNsInetues zoospore duiinly sporangium e Phytophthora spp. Juame
vodlseuasiinasugiafidduaneviln  esresnd  uavsesdulilvg  luvesilfiona
Tnsiannzling fiein warlinenldUssiululssmalnefddidamiudetreudnnn

31a Phytophthora U 1 Tu 9 genera Mfuansivmlsafivlungy Oomycetes Faify

'
oA

NAUTINIUTIN wazn sasyAdes) (fungus-like) uazgimualvieglungu Stramenopiles @
Junquitad1a zoospore il 2 w13 Nieuealivindy n13a319 zoospore 484 Phytophthora
ARAINATLUIRIUBS cytoplasm Aelu sporangia zoospores fanana il cell wall il

plasma membrane 18 zoospore MgtMIOIARIUNIUIRDNIBIAY wUaANIINe Lazldn
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alas (encyst) ndoufuiinisadie cell wall fifldruusznouves cellulose viudi (nelu 5-10
) avesianannfeufivgsenidulodvhanefivlnenss

Phytophthora  @usnndnisusumlunisiluls@nvessafivlaedned  Tuisastiedl
sreymIAURUSLUUaWINA Uszaniu 50% a9 Phytophthora species inusianuaLdunaui
waNfes (homothallic) Weitvhanefivudnaziinisuaaudaiondin oospores wifmuneg
meludlodefiv dwivdodunduiifiguausinai (heterothallic) 5¥wine 2 mating type (AL
waz A2) Tinauidniuld Ssazifin oospores war oospore WANHLATUATIUABEA LIRS
lfiBon anunsadidinoglduuvansUluewmnniiy wiedunioingludu Wudveneiusiil
ogemnitavesuiindug

UBNAIN oospores Wa1 asexual spores ‘ﬁlQﬂﬁ%’]ﬂﬁuLﬁu‘\ﬁU’JumﬂﬂUuLﬁ@Lé@%@ﬂﬁ%
91dy 11U sporangia wasUNin (species) Wlaudviaflony avssiagvameanainiuldie
yhlsiannsoundnszaeluldmuaeauldlng du sporangia yanilivaaannduarendeii
FushnansmivludnuaresaUesinaeuiisnems 3o zoospores 7l 2 we el
L59FIgRDIENTLATITHGR vieUsosoonuannitverdefieguinalngifes il
Phytophthora  Wasuuvasdnuargussldinuanmuindeslunansguuvy  Tursasdind
ales 4 villa Ao sporangia, zoospores, clamydospores Wag oospores L%EJ Phytophthora
dusnnidumanitenfeglufuuuawsnity viszeznanduaummivinliAalsaiusn was
Tausun Inedl oospores tag chlamydospores Lﬂuﬁauﬁaﬁmqﬂ
Phytophthora fignvarimuiiunnssansiluaneussnsie

1. @15Ufjtue polyene (Pimaracin) ﬁﬂszﬁw%mwiumamuaw’%a€J"Ué’?amil,ﬁzysum
s19faduq 1§ sniu Phytophthora Qzﬁu%ﬂim%miﬂﬁ%ﬁuzﬁiﬁ’waﬂumﬁﬂiﬁ’\‘iLﬂi’wﬁlﬁﬁl@
uein Phytophthora Ingtanig

2. lngsssuvinaansruzn1siaTeyveduly Phytophthora agludnway diploid (2n)
fifineszozdun MU haploid (n) Aensuasaduuy meiosis 189 antheridium (WeiE) uag
oogonium (tWeiklle) APUNANAULAA cospore %uwmﬁmmmﬁm it haploid

3. MsAnwIdINUITNoUTBINTaTad (cell wall) W8 Phytophthora fdulsenauves
cellulose uaz B-glucan Faunnansluains1dug el chitin WWudrnuseneudfy

4. Phytophthora lilanunsadaasient sterols fhefieaniiousafindug Feiesns

3

sterols 9NN lEluNITRTEYAULY uazaswaRaUNLDS

5. MIAATIANINITYRINGY Oomycetes 534919 Phytophthora #A3ulnd%niunan
aw31e (heterokont algae) annndsAwvihliminildnegluddldinades insednuauzves
zoospore §I 2 we AwnANeIlivinty waslijussnmeusnuanenaiu Fuludnuvauglsza

[y

NauNeANNIINUTINY U TaMIieiy  wagannansAnyideluseiuliianases
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ANNBUYDINISTEIAIAUYEY  small  subunit ribosomal RNA  @9EuuaNNITIATIEN
ddsznevlussivluianavesngy  Oomycetes  fiauuansngluannsuiianulnaduiv

heterokont 141nA31

U 3. dnuureIMIVesduignes1 Phytophthora parasitica vy laeiine1nns
Wasnuwanelvia ($e) NUsEUIATULTINENeasA waveIn1ssniivesdy (¥31) Nnadu

duUNaEe (Een1wiun 15 dueney 2560 )

Tsan3ufledy (Citrus greening 39 huanglongbing, HLB) #%3® yellow dragon
disease Lﬁuismmﬁmﬁﬁﬁiymﬂiiﬂwﬁa fisrweunuly Florida et a.a. 2005 (Bove, 2006)
15A Greening Havayinain bacteria ﬁLﬂ‘%zgagj‘Luviammi (phloem) wesfivende Tsai
anedulannaneiug  inlinandeanas lngaravilisudulvsunasaels  I51eaununis
sEURLaYyansnananuesdNd Florida, Asia, Africa, the Arabian Peninsula ay Brazil 15a
Citrus greening unsszualnemasling (Asian citrus psyllid, Diaphorina citri) (gﬂ‘ﬁ a) 7
lafldusasiiuiunes Florida Wodnulsn Greening avlaifimsdnun Tnedufivasnsplnsuuay
menelu 2-3 U Tsadld@ndednuuaydns Uaguiisneauuduiinulsa Citrus greening Tu
32 Usgine (da Graca and Korsten, 2004; Gottwald et .al., 2007)

anwazen1s  (Symptoms)  wuanslanasat  wenuladsluriaseuiueieuis
funan emsveslsanuldyndrumesiiviiegimionu Taudlu fs uazna Woornslsaiaunly
fafignazyiliidungalngy (decline) Tuuandeinissamdesuuy blotchy mottle (U7 5),

amadulududinges (yellow veins), iduluyumun (vein corking) 13e green islands
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JUN 5. dnvarernislsansuilsuuludunSeuiisusgnirdluidulsadulng (nwuw) (Gale,
2013) aNYreINIIANNERITANIINNTUINSINeIMS (@edie) Weudulusmawdesiiilu

1safidnwauy blotchy mottle (819171) (Citrus research and education center, 2003)

dwsuonsinuuuna (Fruit symptoms) wuenstailes (FUnsefaesiuaseyll
W Ao A 2 a A < = aa < A =t =
W) walid@ervunadniegy Wegnuwdanisludu denaduddeinima (U 6)
a < < k% ! d' Y Y =
wagkaiisanuuazyy 1wy diuenisinuuuaudu (Tree appearance) (U7 7) agnugen

widas (Yellow shoots), AU Inneangenagn (Twig dieback), AuULATZUATUY (Stunting),
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sonmanuengg (Offseason bloom) uwaglunegaduanvglidungalnsy (Overall tree
decline) uazeradusiumels  wazilioihdumos msvosdundulsrunsanidouuadise
amRlsrriendeagansiAuBiannseu sxnulewuaiiseludiuvewion1ms (phloem) (§UN

8)

x AL T e = \ LA T S |
JUT 6. dnwauzamslsansuilsvuda lnewadaled (nMmuudhe) waadu (uuwan)
(Brown, 2010) wardnlvasnaliwvidassitgus (Wikipedia, 2019) usanatdusesidends

Wuiunvesdialsnin greening (nwarmsdenazv1) (Gomez H, 2010)

2006) waziinausisneatnean (¥21) (Allen, 2015)
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; -t : R T :
JUT 8. mwdieanndasgansiaiBiinasauvadauuaiiie Candidatus Liberibacter

l
Y A

] ' v & aa & v o . ,
sp. NMulusioa1us (phloem) VBIAUANNYNLIBLUANLIBULYINIAY (Garnier and Bové,
1996)

dwiulunawiievedlve Tngamgluimindedmiisenuiinslgndulsminu
Junawnndt 40 U lneuivgnaulvgjegluwadineds ety waglyeusinig el
wszanmglenniavesisansunefionniemiu vilinaduiiiodmiondy dsavuven 3

Juilenveafuilnann (S1lwissa uavAne, 2542, oAvR, 2545) nandndliifiesnasie

aad

Anudosmsvesnan vhlidinisveneiuiiugniauinn Ssnadifsusulangununsng
fugndusnnerslossnislud we 2550 wuildimsuenefuiivgndusnnds 5 uwauld
Tnssvozusniuiidulvgfogmuiundaianmiuianysoid  Silimutlagmidodsauas
wasnnin dendlefinisldasialimismainunsineg 1wy Joiadl arsidadeiiv anside
LANLAZLTDT asi'lwiat,ﬁaquaﬂ%’lﬂgﬂ‘i%' Jeneliindamnmsarauasiaiisinanwaziduna
yhlviRufianimarendunsndn (pH 3.0-4.5) lAnnsszuiaveslsannuinlauinfislae
Ao Phytopthora parasitica idvhaneaausnuaslaudu wenanisaisieaunis
nranudeuuaiiGsagvedlsaniuiisdufede Candidatus Liberobacter asiaticus i3
waeliug (Asian citrus psyllid) Wumnziilse Inelsaildaansounsssualalneinluiuia
fus  defudefinmeeiuiivgndudindn  dldAensssuninvesdoamgeoniuagis
nhans  Yseneuuidletinandnoonuidudwusnnidunaldsiamdunnd  iliglalsl
fupdonsthssinudud Sufensudesidlisudumgalnsuuaznanefuumdane it
$ruauann wasdinavilfinumsnsdudnnisugnduly auluilagtunuiidiauduindoogluiui
yosamsunelifiecssina 2 vililduiniu @oyannngununsnfiugndurns- Ly,

2557)
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druumenisuidymlsadulnsuvesduvedveluefnfiinuan  wudiidnidevane
v wazannvaevihsnuldnenesdnuiuazmuumadly uidesannlsadulnsuveséudl
awsiinanuanedade vlinisuilolinsege vseliwiug dwwenuinuidediulveyedu
lursmsdanslsaniuiisdudundn semeharesuduiidulsa wagdgnnaunusesundi
Uasalsauazeuauuuasve  uaddsllldnasih  dduinefigaiafnnisiinaianisdaans
UfTusdndiuduannussmaliniunld  waznaeiduindniinunsnsymmudilderlu

1 | P & 1% ¢ < Y @ v ad ey I [y
ozl uenananladnnunsnsieuieslesidudlaiuuildasuftoue Ampicilin {Wumndn

Tuns@adngdaudy (U7 9) 1ieshea1n1saulnsuaing

JUM 9. dnwagSnsinuasnsviauduldasuiiiue Ampicllin lun1s@aingriesinis
(phloem) vasdudy (F18) wazanmanudunsadnvesiunian pH = 3.0 luaiududenann

(WuinAanudunsaduasegluiunisinegn) (¥31)
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dmsumsldwes Trichoderma spp. tunismiuaulsasInunlauNfanNGes)
Phytophthora spp.  Hu  a1nnsasiaaeukUaslgnadulunaieiuinveside  nuilges
Trichoderma l¥aunslsaluanmudaslgnlilling fauiimanisvegeuesn Trichoderma
spp. luamumsiweaglvingd wiluanmuwlasUgndunfifudunsada (pH 3.0) Fsldmnzay
. - z , oo X v 5 X .
HONILATYUBNTRT Trichoderma spp. hlvwestildaunsadududesanmslsnsinii
lauiluwdasgndule

sl Augddpazlanuuimaunstesriuidanazaiuaulsasinuilauiiives
du leedensshaugluiunsuudsiulimnsausenisiasyueswudy  lagnisiiy
a N W a a a A6 o a ¢ 1 | kg = o a6 .
duneinglufu mMaiuduniduiindeney 1wy Weouerdludeda Bad waz Chaetomium

v
I AaA

spp. TunsmIvAmgeTaLvlsanilau Jugeqduvsdivaiiliinalndue wu n1sad

asuftoue vseadnansmiuddtmesiiaunsansziugiauiulududy fezdaelinisaiugu

9

& ' VY 1 oA a a a v = ' v v
Weosrawmalsasnuilauniliegivssdniamdnie  Gsazdilinmsudlalymilsady

nsuvesdudulusgnansursasiazdsdusaly
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The Survey of Citrus Decline Symptom in the Chai Prakan, Fang and
Mae Ai District
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Abstract
From the survey of the experimental garden plot of 4 participating farmers in
the area of Chai Prakan, Fang and Mae Ai district, Chiang Mai province, it was found that
in Pang Seaw, Sithawong, Phu Meun and Somkait orchards, all the symptoms are
decline. The assessing the severity of the decline disease and from assessing the
severity of disease in each garden found that the management of planting, age, citrus
tree, soil condition, water, environment, weather and the use of various agricultural

chemicals affected the severity of the disease.
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Keywords: Citrus decline disease, Greening disease, Citrus root rot
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Abstract

Citrus leaves were collected randomly from Pang Seaw, Phu Muen and
Sithawong. Unusual symptoms including yellow leaves, green leaves, slender leaves,
thin, hard, rough leaves to investigate the bacterial infection of Candidatus Liberibacter
asiaticus in greening by Polymerase Chain Reaction technique. It was found that 95.83
percent of specimens collected from Pang Siang Park Ten thousand were detected,
100 percent, and were added to the leaves without symptoms. Able to detect 87.50
percent infection, indicating that the symptoms of greening disease are highly diverse
No clear pattern the main symptom is that the flesh of some of the citrus leaves turns
yellow until pale. The center line, leaves and branches are dark green. Most of the
symptoms are found in young leaves. The leaves are smaller and thicker than usual.
Also, bacteria can become latent in the leaves that do not show symptoms of the
disease as well. The infection is spread and is spread throughout the experimental
area. Both in Pang Seaw ( 3-4 years tree) and Phu Muen and Sithawong (more than 10
yearstree) show that the infection has developed in the area for a long time. Which

gives the opportunity to stick to seedlings, both from seed and branch.

Keywords: Candidatus Liberibacter asiaticus
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WoamnlsAn3te Fesanunsaeavslsaliog1adaiau
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guUnIaluazasng

dufuludufiuansornisiiaund Tduernislumdessne duluder Tudendn Welu
W UUIEUNEI namuUAL) ﬁwﬁ'u WATANTNA JuaIUaE 24 G (g‘dﬁ 10) lny
Fondunutnar 2 Fuiikansenmsinsusnniige wazfogdluduiidnuasunisiu 8 du
fuauduar 50 Tu Auldgemanadniiuensognsdmion iulundesinwianubuiaensy
thndundaiosfointg antuinisédduliasenn Advuistoumgivionads 25-27 e
wadea Weluwidshmsdaifuiamzduveadunardulugenszauusnauineg ey Lay
Aulundesfiussadanuangaanuduiigumgil 20 esmuwadea Wowdenldlunisamam
DNA  vendeuuniiiiuanvalsaniuils Candidatus Liberibacter asiaticus $newada
Polymerase Chain Reaction fiald

msusnafndueluduiiuansonsvedlsandneemeidunardy udihanade
ABUeFe S CTAB (Cetyltrimethyl ammonium bromide) fidumaused wluduiiuana
omsnddlfavenn Fmenamsdunaisunn 0.5 a3y udnlnidutudng daenssingd
azon thluldlulsafiudidundndy grinding buffer Uunns 4 fiaddns vulifigamall 4 eam
waidea 11w 10-20 Wi udSauslfaden mihduildlunaenuuin 15 faddes s
thludumiesiininuda 10,000 g w5 Wil figungd 4 ssmuwaidea Mntumasaraisii
ungnauudnfnaIsavate CTAB Usuins 0.5 faddns azaneaenaulyivun tnewily vortex
wiahluvniigumal 60 esuwad@a  wm 30 wifl ndwduansazas
chloroform/isoamyl alcohol (24:1) Y3ums 0.5 faddns wavasazanelidndu dludu
WiEeTiemss 7,000 ¢ w5 wiil ﬁqmmﬁﬁm Igansazanefiuondy 2 du Whfu
ansazareladuuuldlunaenlml By isopropanol Usumsiwindu wawlvidndu wludy
WREiANINgD 14,000 ¢ W 15 wnit 9nthunansazaneiie udranamsneuy MSuede 70%
ethanol Tneludumiesiinnumss 5,000 ¢ Wi 5 uadl AALeN ethanol 8an wazyimgnauln
whalgaungll 37 esmiwadea niuazaemzneudieindusinde Uiines 25 lulesans
AuliTlgamgll -20 ssmwalea YinnsiiiuUnafidueseiuiizer PCR Tagldasazans

U195 25 Tulasans Usenaumie
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5X Green GoTag® Reaction Buffer 5 lulasans
10 mM PCR Nucleotide 2.5 Lulasing
25 mM MgCl, 2.5 lulasans
10 mM forward primer 1 lulasans
10 mM reward primer 1 lulasans
GoTaq DNA Polymerase 0.15 lulasdns
50 ng/ul template DNA 1 lulasdns
Nuclease-free water 11.85 lulasans
Total 25 lulasans

M15199 2. Primers ftglunsiiuusunagulun1snsianiskuaiae Candidatus

Liberibacter asiaticus

Primer Sequence (5'—3’)

LJ900f GCCGTTTTAACACAAAAGATGAATATC
Lj900r ATAAATCAATTTGTTCTAGTTTACGAC
ou GCGCGTATGCAATACGAGCGGCA
Ol2c GCCTCGCGACTTCGCAACCCAT
rbclLa-F ATGTCACCACAAACAGAGACTAAAGC
rbcLa-R GTAAAATCAAGTCCACCRCG

primers OL1/012 dwsuifind3unadudndu 165 rDNA vaswuaTidy Lj900f/Lj900r
dmsudiuySunadudniu hyv/hyv, veswuniise wag primer rbcLa-F/rbclaR WinuTunay

8 Ribulose-1,5-Bisphosphate Carboxylase/Oxygenase U0y I@Elﬁ'aulwmﬂﬁﬁ%m fatl

initiated denaturation 79Il 95 BIMNIALTLE WU 5 W
denaturation Ngaunnil 95 asrwalda U1 30 UM
annealing Mgaunnil 60 asFwaLgya U1 30 UM

elongation



=)

- ol QAUUNN 72 BaMLALTYE Ul 1 W

=)

- Lj900 QaUUNN 60 BaA ATy U 15 U9

=)

final extension QAUUNN 72 BaMLALTYE U 7 W

NaN1SANEILAZ ISRl

nmsiuiegluduiuanionnisiaunfng 3 aw nunluduanaulindednans
! a = v v 9 Ao a - yooa
p1msaaviewnign  lnadunanluwasiduiudindiddenund - sesauwnfoaIuynily
wagdnsndnuaiu  Wwdgiugussasvuevedluduinuinduluaulindeadvunngn
Tunun ARTY LaglSeuvaunan esaeReaIuUnilY Lasdnsidmuaiu
NNTATIVADUN B UATISY Candidatus Liberibacter asiaticus a@nlsanIuil
Tuluiiunanuiamaassvesaiuliades dnsaed uwasUnilu aauaz 24 9819 wud au
U10de7 #999nu 23 fae8ne Anlu 95.83 wWasidud aiudnsied asiany 20 faegns Andy
8333 Weosldud auniu ananuleuuafiGuannglsaniuile 24 fegn Andu 100
Wosidud wazlunlinanseins asranudeans 7 fegs Andu 87.50 wWosidus (15199
3) uay (UM 11-14) Aniufwansiiuitennmsveslsansudadanuvanvategs ludsuuuy
dowau  lngennsdrdgrevilmieluusdiuresdudsududviownuin  @unaidunay
£ aNa A £ 1 ' ci ! a < ! a a )
wunwsllddenduey Wnedmannanisnuntugen ludlvuadnasuwagnuiniiund 8nnsds
& A 2 & Y a v & o A
WouuafiSeanunsaduweunslulunliduanseinisvedsadnime  lnaewerinaniinisssun
waznszediegMmlulunuiminiseaes Mdluduiiiiony 3-4 U (aulade)) wagdudund

21911171 10 U (@uyviluuazdnsied)



30

sUT 10. dnwaurludunananui@eamansuiamuluwlameass
n. Tudlduanseinisiuies Wiena
7.2 Tuilansenisansusnasieluluszausigg



M19199 3 HANTIATIZY LITEATIVAOUDAWMATDILIANTUTNYRIRIBEdUINEI Ynilu Fnsaed wazUnaden

i d7u NATLATIZIADE19

1 10 |11 |12 | 13 | 14 |15 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
1 Uhaden + o T T A N (A (R N I I I
2 Anoad - + - + + + + + + + - + + + + -
3 U"‘wﬁ'u + o T T A N (A I I
4 Tuun@ +

+ Detected Cause Bacteria

- Non detected Cause Bacteria

0€
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1 2 3 45 6 7 8 910 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

e w— — D GED D GED WS TED S D TED TED GED WP GNP GNP GNP SRS GED WES GSe e wes W rbelL

JUN 11. Gel electrophoresis Ul 1.5% agarose gel ¥09RLaWONLIIUTIUGIY PCR voeiI08198u
auladen woafl 1 uay 28 = AduennsgIu 1 kb, waafl 2-25 = Mo ndunaiuliadsn, wen

7i 26 = positive control, o 27 = negative control

6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

e e Gl S S WD s Gab e Gnb e b b Gup Gb W 2P W =S WP b P S — - rhCL

JUN 12. Gel electrophoresis Ul 1.5% agarose gel YadfdueilieUsunamme PCR vaiaag 9du
aUANSIA LTl 1 waz 28 = ABUENNTEIU 1 kb, 4aTl 2-25 = MIBgRENIINAILEAVSNA, uadT
26 = positive control, WO 27 = negative control

8 91011 12 13 1415 16 1718 19 20 21 22 2324 2526 27 28

o Rt el et B e ot el T T N et D G S S e el ) et s W S

B bl el e Sl e e e e ) e D S e e S s l‘bcL

=1

5UN 13. Gel electrophoresis Ul 1.5% agarose gel UasRldUeTITUSI1UAY PCR Y03i108198u

Y

AUUNIIY waafl 1 ua 28 = ALBWENIAIEIU 1 kb, UadTl 2-25 = FIpg1edNINALYMIIY, Waadl 26

= positive control, o 27 = negative control
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(0]}
rbcL

LJ900

U7 14. Gel electrophoresis U 1.5% agarose gel U0IRLUETIUTNIMAIY PCR VoIs08 198
Un@ woafl 1 waz 12 = Aduenasgiu 1 kb, waafl 2-9= fMegduiliwansonnisaulvsy, uadd

10 = negative control, waafl 11 = positive control

nmsasvdeulse  laethdwveduiuane1nts  wasluiivunfnnsiasieds PCR oaee
primer OI1/012 rbcl-F/rbcL-r wag LJ900f/LI900r wuraudouefflauinUszana 1140 bp Tu
Mo 1NTowuATisya Al ANS UL Lagymn lINULAUAINATY kanIdiiee1itinungaa Ly

Weannnvedlsaniuile @ primer rbcl aglikauAdueTaINY YWIAUTEIIM 700 bp

GENY
& o A a v & Y | =2
n13nsIdeulsLUAfiteanvglsansulldlududgimunuieanvaludiagiauinia
88.33-100 % luiiuiineaes waasingedingdniinsimuiegluiiuiinnlusseziaiuiu 3yl
lomanazfinliudundiugraiiinnnuanwazisneuld dnazuanseinssulvsy lulumdesadu
Weq 9IN15AR18AUNITVINGINDIMNTV0INY SrudsluniidnvarUnAndiveursad Fen1snsivaeu
lnenisgeinisiwansuiluduagliaunsavenladaauiideanvalsaviely nisldnaila PCR 111

UINTIVARUANNNTOTEYRA MR ALARE TR
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N13ASINNYDIT Phytophthora dwiglsasnuinlaumingy

Detection of Phytophthora Causal Agent of Citrus Root Rot Disease

Fodand lnetdud’, Syandssas 3397, i afeemas” uazgiun 19wy’

2

Chaiwat To-anun', Ratchadawan Cheewangkoon', Kasem Soytong? and Thitima Wongwan'

‘Al ivewaslsaiiv Aagineasaans unanendededl 4. Wedlv 50200
‘puzinalulagnisinuas anndunalulagnszaounandinummsainnsede ngann 10520
' Department of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai
50200
2Departmen‘t of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut’s Institute
of Technology Ladkrabang (KMITL), Bangkok 10520

UNANED
MAnsaeeInsTnuvesdlufiuiinaassmueinisiingns 100 wWesdus udisysu
AUFULTIRANGAL Tnemuiauladen LazaUUMILLARI9INTULTINNTIgR Lagiiloviins
wenieanvy aansauenidesld 16 64 lelewan lnsuvaduidle Phytophthora $1unm 37 lelaian
waziie Pythium s1uu 27 Tolwan waziilenaasuainuaiunsalunisielfiinlsaluanin

a wa 1%

#osURtRN9#1875 detached leave method wag seedling test method nuiidasay 60 vouiie
savan anansanelmAalseld Tnefseduausuussesnininlsaunndieiu fafuanuansneaey
Fanandeasuianngvestsadulnsulududomnuinainnisiraisveadenuaiise
Candidatus Liberibacter asiaticus wasiies Phytophthora waz Pythium Taedadedifinasenin
suussvesonslundasfeaninuanden Inslanizamn iy wasnsssuieiiluiu Jadulddmay
Tuautaden Sehudviinuvesiiugugs uansonslysuguuseiian

o o w

AMdARY: Phytophthora Pythium lsasiniuilauiinvasdy
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Abstract

According to the survey of citrus root rot in experimental area, 100 percent of these
symptoms were found, and with different severity levels. The most severe symptom was
been found in the crescent garden And Suan Pu Muen showed. And when isolating the
cause can isolate fungi in 64 isolates by dividing phytophthora into 37 isolates and 27
isolates of Pythium and when testing the pathogenicity in the laboratory conditions with the
detached leave method and seedling test method showed that 60% of all infections can
cause disease with varying severity of disease. Therefore, the results of the test concluded
that the cause of decline stem disease in tangerine was caused by the destruction of
Candidatus Liberibacter asiaticus, Phytophthora and Pythium. Especially the soil quality,
drainage which is clearly seen in the crescent garden, which the soil has a hish amount of
limestone showing the most severe decline symptoms.

Keywords: Phytophthora, Pythium, Citrus root rot

A1t

Iiﬂi’mLﬂ’ﬂﬂumwmﬁumLM@QWﬂL%@’i’] Phytophthora sp. @519anuidevigegisnnlunig
Ugndudemmilunsnamievesusumalne . madwiasvesdoamglsedndwiaissn uas
Srduveddy  FududwiiRntuiulaesudvhaneduduludgeiu  Womnvesdugnihanslaeido
awmglsadnazuanensiulnsy  Tumdes  wuemsmedngeningddunandissEuusIngn
yhane Tumsuenio Suunuasyydoainglsatuddyediddunsnsaey esnidoaig
yosomeulnsuilavmmnanmanetiede  wardndudenihnmmeaounmansolunisielseile
fusumadudeavalsauanduuumdunsideridelseluduunyinismasouluios fiRng
soly

gunsaluazdsng

nsuenesIEmAlsaTINuilAuvasdy

MSLENLTe3Y Phytophthora sp. awglsnsnuilauiivesd (Ui 15) ldlaeliBmdede
auABN15Ie Soytong et al. (1999) Insthdruvessnduiiinniennfuuinasnduiiii wild
Runeidelngldlimnuszna 05 s ndumhnduiienidewdamlviivhunaniefustnan
Taglvhuuszann 0.5 wuuddnhludininndudumetusifesiuidulse Euiduiivends) i
sndefiiaudimidutudivasudng sueUszana 1 gu. weesfinidinan diluvuiigumgiives
psrakanng 6 . dvdanatuuinaseutuluduiiduloniglaesey  detundeanigldindes
Janssataznuidulonas sporangia suaat,%amﬁagagj tguludunddduhnduiithunsieinge

wdn 2-3 Ase ndulduanedudy WeduleuSnuseuluduuiniviaeddy water agar Uuideld
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Uszana 6 vl antuldduldesnuansidulonssweu colony senudediuems headia PDA 1Ju

1381 5 U

nsuunviinvesdesiauvglsasnuiilauni Tuszaudds Mmednevaenedugiu

nsAnvdnuaEmedsingwendes Phytophthora sp. Tiwenld snfinwinisadie
z00sporangium  wagmsUaes zoospore lnaidsslutildwdadihafumieds (baiting) a¥hs
zo0sporangium  wazldey  zoospore etheenuaialulaladlmivuadadiing uided
gaunniivios Wunan 7-14 Yu thaudsates Phytophthora sp. snasaagliindesganssmi Anw
U9 uardnwaziaruinues zoosporangium MeldndesanssmiazAnumgnandisu o thin
Usznaumsiansansuuni@ies)  Phytophthora  sp. Aduammlsannuilaunivesdy  lag
Wesuileuiuenansiildsuuni@es) Phytophthora sp. wea Stamps et. al (1990) aniuss

nsAnwBuduran siaTunmemaianmsendiluanassly
ANSNAFIUAINEINITA NSV LANALSASINIU LA Tudy

nsnagauANa1Nsalunisnalsauuludu (detached leaf method)

U951 Phytophthora sp. Wag Pytium sp. Awenld u@nwiauaiuisalunisnelmin
Tsafuludy Tnednudasninisues Soytong et al. (2005) lnednidenludunifionglndifesiurioliy
o A Y I oa Y = d i - I a o o
Mnuvrdsigiunusasiwesdilundaslan Tullognewmunefelilugeunsouniuly whuvh
& do v T S IR A &
ANNATDINLATETRNRNINY  10%Clorox  wazaametnauilaeweuns ihluldluaiumiside
(Petri dish)finszaunsed 2 FurNeguLAURNINNAUNTELTouaatly 2 ml Weshwianuiy

J o < oA = v % 9 v =Y =
U MnUuUaedy 5 Euiinunsademensauln seliduudwnaiiludy widsinlalatves
Wesiawmeee cork borer (wm 0.5 cm) snsuuuEa 11l inoculate lw moist chamber
gaumgll 27-30 asrwadua Wua 7 Ju dmuauldiulamunudonans antulssdu

& . : Y X
ANNTULTIVDILVOANAAN disease index (DI) AUl

seau 1 = Tuiwunluiiaung
SY8U 2 = uwaiivwaitudl 1-25%
SYdU 3 = unadluunaitudl 26-50%
LAV 4 = uNadaun 50-75%
SY8U 5 = unadvuRiNuTi76-100%
NITINUHUNITNABDILUU CRD (completely randomized design) lnsusiazn1svaassd 4

91 fadenleleianveadosanvgnilszauausulssgegnanldlunisugniveduaundndalunseans
poly
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nsnagdauANaNsalunsnalsaiundndu (seedling test method)
wngdunddalunsznnsnn 4 B Ugnlufuiinauledundsludam 8:2 fiunistisinde
uédr nuinszandllfluZeulgnueasadunat 2 Weu Iwihnisugnieseales (zoospore)
wuAeTeNTeTAmglIn Tudhe 10° aved/fiadans nuiBnsves Chen et al. (1987) e
fnvaemnnédduudguluataiuaiuaes niudailugnlunseansdnads dmfugaaunilidy
wa’mébuﬁwj’n%al,mu ﬂ'l’i‘d‘izLﬁuizﬁUﬂ’nujuLL’N“UaﬂIiﬂ (Disease Severity Index, DSI) ﬁfﬂﬁ
58AU 1 = Lnua1n193InLudn
AU 2 = NUTINMUNL-25%
AU 3= WUSINLUN 26-50%
AU 4 = WU 50-75%
52AU 5 = WU 76-100%

v A dy A Y a P [ L !
Andenwesa g ineliiinlsaguwsiianu naaatlunisnageunisinulsasulnsussly

NaN1SANEILazINTal

nsuenasIEmalsasInuilauvasdy

Mnmsuendeanvalsrnniulgnuinuseusndy fuansoinssulnsuandaegieiu
$1u7u 26 Freg1e auduUniiy 6 Fegns mududveid 5 fogi audinaden 9 foga @
Funumsng (0.613) $1u9u 6 Fens ansausndesamelsanniiilauild 64 Tolwan (1
7l 0) wanidorammlsefiidnuasduloniguuemaisnte PDA unndifusenly (U7 16)
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UM 15.: onsnnuivesduluiUamaass

N.-A. SINLVUIVDIAUALNLANIDINITLUN

4 91NHPYYRRUALTILAAIDINISSINInEAYABN

A157199 4. UL Phytophthora sp. wag Pythium sp. Mkenlaainaiudu

aau anuiiiiiu Jas
Phytophthora sp Pythium sp.
1 ayudulveusnnig -YY001, YY002, YY003 - YY007, YY008, YY009, YY010
2 audueng - WF185, WF186, WF187 -
3 mué’uﬂwﬁm - PS61, PS62, PS63, PS64, | - PS21, PS72, PS86, PS91,

pPSé5, PST71, PS73, PS81, PS101, PS102, PS111, PS112,
pPS83, PS84, PS85, PS87, PS113, PS212, PS213, PS214,
pPS191,  PS192,  PS193, PS215, PS216

pPS201, PS202, PST11,
pPS721, PS731

4 AUALENTIA - ST301, ST302, ST303, | - ST304, ST305, ST306, ST312,
ST311, ST313, ST325, ST314, ST324
ST326
5 muﬁuﬁwﬁ'u - PM133, PM271, PM272, | - PM273, PM274, PM275
PM291
594 (isolate) 37 27

UM 16. Megraderanvglsnfiiasyuuemnsieatie PDA 1 7 Tu lnenuindnuaeiduleves
Wanknnaaiusanty n. Wweasileloan PS63 v. Wweasbaluan PS73 a. winsilalaan PM29 9. Wias)
Tolaan WF186 2. wasilalatan 003 4. PS85
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nsiuunsiavasasawglsasinuilauiii Tuseaudda Areanwaznisdugiu

LY

ﬁmﬂmwm%aﬁmmssﬂ,imwmiiﬂﬂul,mﬁu%qméué’a FIINMIANIANYULAUTIVING 14
L%Bﬁ’] Phytophthora sp. wag Pythium sp. nel@andes compound microscope WU’i’lL%uaﬁ'l
Phytophthora sp. finsvgneiuguuuodeineuasliadema lnsuuuademe anvuzvondulalyl
fid laifinfei ade sporangium Atlvwalnginindule wazdanwagnauguldvunn 25-50x20-40
lulasiuns aely sporangium & zoospores d1WUIIN wazgnUanUdogoenumeunianuuy
(papilla) wagnsduiuguuuodenalagaes ey (male hypha) Wil antheridium wagane
suwendle (fernale hypha) 1w3audu oogonium u&3liiuin oospore fifiniadeunasun d1msu
o Pythium sp. éulelaifindary duiuguuuliendemea @319 sporangium gUSeABUTNAY
(spherical) uwazilun (lobe) wardneaniludu (filamantous) agdrulasuaragsenindule a3

94 vesicle WU zoospore agngluduiuun (FUN 17)
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PM272 W27 PM291 BS6T

S

YY002 YY003

JUN 17. dnvaugduguine1vesiesn Phytophthora sp. wag Pythium sp. 311w 25 lalaiani

U = = U L3 a
ARALABNINN 64 IQI‘ZILQVISJWﬂﬂ‘U'WaﬂHm%ﬁmiWU'WlEJ']
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nmagauANamnsalunisnalsauuludu (detached leaf method)

nan1IAERUANAINTalun1TnalsAvUludy M1u35n19T09 Koch’s postulation lasnis
Antdenun 25 lalglan wé’qmﬂmiﬂqﬂl,%aimﬁunm 2 u nuindeannsavildiinenisielsauy
Tudu v 15 lelwan Tnaides1 Phytophthora (gil‘i?i 18) 91w 14 lelgian wag Pytium 91U
1 lolwian (U7 19) dnwrorniaiunsnuansornistuludinssuinniivgnde auwnaluddtine
deifisuruyamueuilsifionnisveslse Mt wansageumntansalunsielsaresdies
Phytophthora wae Pytium s1uau 25 lelsan wustseiuanuanuisalunisnolsa (m1319fi 8) lne
ﬁuﬁﬂﬂ’J’liJjULL'N"Uaﬂﬂ’liLﬁﬂIiﬂ (disease severity) #1UMaNN13UBY Shanmugam et al. (2009) 370
MstufinnanisiAalseunan 2 S nuindes Phytophthora lelglan YY002, WF155 uay PS85
Toispumusuusilunisnolsaeglusedu 4 (il 5) Jaddios Phytophthora v 3 Teluian Tu

a

nadeuNsAnuIUsEavEn nvesgdunse Tlun1seuauiiesn Phytophthora sp. siahu

-

\
}

!
!
i
Control PMlkS PM%?Z PM291 PS61 PSB3 PS64 PS71

:

>
pPs83 PS84 Ps85 ' PSZ&?_ Ps296

B .
\
\ |

WFIB6  yyoo1  YY002 YY003

UM 18. MnageuANadnsalunisnelsavees) Phytophthora
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5U# 19. msnaaeuANausalun1snelsavesias Pythium sp.

M13199 5 SEAuAMUTULTwRIdRavnlIasIniilaun Tunsnaaeuauausalunisnelsauy

Tudu

;;:: lolaian
seaufl 1 | PM272 | PS73 | PST1 | PS213 | YY003 | PM274 | PS212 | YY001 | PS216 | PS84 | PS87
sedufl 2 | ST301 | PS202 | PS64 | PS214 | WF186 | - - - . ] _
seAUfl 3 | PM291 | PM133 | PS201 | PS63 | PS61 | PS83 . . - - -
sedufi 4 | YY002 | WF185 | PS85 | - ] - ] _ _ ] ]

nsnadauANausalunisnalsaiundndu (seedling test method)

NANNSNAAIUAUAILNIDIUNISNBlsATUAUNANAY TnansAnaanun 25 lolaan 1819

nsUgniiereales (zoospore) Wuiuasgvalosanvglsa ludns 10° ales/Iaddns auisnis

Y94 Chen et al. (1987) wuimdsinugnidely 1 Weu sunarduuansonnisinund sinuiwlud

H a < < & o ' &
Uena Tuivdesiaziien (E‘U‘Vl 20 way 21) PMNUULHANINAABUANENNTATUNSABLIAYDUTDI

Phytophthora Wag Pytium 31U 25 lelgian wnusdiseiuauasnsalunisnelsa lagdudinaanu

qul,mﬁummil,ﬁﬂim (disease severity) munRanNN15U89 Shanmugam et al. (2009) Ann1TTUTINKG

mafalsaduna 1 Weu wuindesn Pythium lelaan PS112 uavi@esn Phytophthora lelaian

PS72, PS85, PS84 wag WF186 Iisziuausuusdlunisnelsaludunddudisyiu 5 (sl 6)
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M131991 6 HAN1SUTHLTUTEAUAIUTULIIVBNTETIAMALIATUNHY (seedling test method)
szauay  Wasidudnisinn SWALID FIWIURD  WNEWAUAIBEITDI
FULS 1sA FIEmn LA dunlsn
(isolate)
SLAU 5 NUSINLUN 76-100% PS202, PS63, PS85, 5 - @duANUNaLEeN
PS83,
WF185 v
U NA RN
STAU 4 WUSINLUN 50-75% YY002, il - @Ay 8609 2
PS87, PS61, - guduUnaden
PM133 - audunily
STAU 3 WUSINLEI 26-50% 0 -
STAU 2 WUSINLEN1-25% 0 -
YAAIUAL 0 -

STAU 1 hNUBINITIINLUN

3UN 20. dnwareIn1svesunddunenainisuaniweiduan 10 Ju

. AUNA1UNG
9. AUNALAAIDINISLTAEN
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gﬂﬁ 21.: fRENRUNAIFNIINITAERUANAINTalUNSIAALSA  (pathogenicity test) @283
seedling test method

n. YAAUAY (control) AunAd@uLaneINITUNG lnueInssini

1. gaUgnie (Inoculate) voudesavalsadulnsuesdy ndsanugnidio 1 Weu Fundrduuans

91n1sReaUNA wusinidn Wudtiena Tuwdeakaziiien

d3d

9
NTWENLBIINLAANAITAUFBEI9RY tazfIog1wNasINNveIdLluNSHENTaARID 1 AY
a £ 4‘ 1 ’S dy ] ¥ v < d" 1 v
watlansldmdedeluiily nmsuenwesanvglsasnuaglauniivesduagldludulumiadely

Qo [ s

zoospores wumzutludy Saduisimnedmiuldlunsuenidolunduresdoniiaasadduiug
fvmdeuiild (zoospores) ludrunissuunitavewtosiinenuildaindiegslnenislddnuas
HUFIUNINYINY Hes1 28WaTidesmsthan@nuae Wesn Phytophthora sp. wag Pythium sp.
Tnodefiuonldaslddnvasvosnsadasaduuuondome uazldendomdlunsuenanuuansises
o Fdlunisusnidonasdunivaieaindiegranuidos Phytophthora sp. 11ANI LT 837
Pythium sp. wdtanmssuunaalosiiuentd dothumageuanuansalunisielsauuludu

wazAunadunuINEdln e Phytophthora sp. agiiandaiunsalunisnalsnwasianuiunse

lunisiialsa lneweniiauaiuslunisnelsavsvgniuanldlunisnaassluviesudfinisely
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Controlling Citrus Root Rot Using Antagonistic Fungi in Laboratory

F¥assas 33907, §Aun 2sdnu'uaratan wda’

Ratchadawan Cheewangkoon', Thitima Wongwan' and Sunisa Chomchid

‘neivAgIneuwaslsaiiy Ausinunsaans uninetdededl 1. Wedlul 50200
! Department of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai

50200

[ 1

unanga

ns@nwildmatianmeininlunisamuaulsadulnsuvesduluanimudasdgn  lovihnisuen
Fogduvdduitind  wasmanaseuauassalunsmuamideamglsasnilauniiluanin
HosUftinig Tavanunsonenidesitng Chaetomium spp. Tuuiideindedsl awnsouen
Aeadolddiuau 48 deens uazilumihmnaaeuauansolunseusumMnaigyuoadule
o371 Phytophthora uay Pythium ﬁL’ﬂummeaﬂiﬂﬁmmﬁwﬁwﬁu WUITE31 Chaetomium
spp. lolatan CP3, HT1 uay CP2 mmmé’ué’j’jaﬂmﬁ@lﬁuimsuaqLé’ulalf'?i”aiﬂﬁﬁﬁqm Faladenlely
avdandniioluimuldnuaulsesnuiluanmisaFeulusudoandely
AdALy: L%’aiwﬁ{]ﬂ‘ﬁ Chaetomium Phytophthora Pythium

Abstract

The study uses biological techniques to control the shoots of citrus trees in the field
of transplantation. Have isolated antagonistic microorganisms and tested the ability to
control root rot disease in laboratory conditions by isolating the antagonistic fungus
Chaetomium spp. In Chiang Mai Province. Strains were isolated from 48 samples. When
testing the ability to control the growth of Phytophthora and Pythium which causes the root
rot of the above, Chaetomium spp. Isolates CP3, HT1 CP2 is the best inhibitor of fungal fiber
growth. Which has chosen such isolates to be developed and used to control root rot in the

condition of fresh green house.

Keywords: Antagonistic fungi, Chaetomium, Phytophthora, Pythium
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At
mImuauUUTIRUIENstestui flsefivosailailiidosufinduldlunsemuny

Foaunglsndades Chaetomium spp. itudesrufdnsifaruannsolumsauaudeavelse
Hyvaneviia annsanuldvilluAuiiinnugauaiysal waratosifosdiaumumusie
annundeuldd oo Chaetomium spp. JANUVAINNANENINUGN T Fofu3adinaln
Tunseuauidoawlsavatsgiuuy  maviasestazyhmsfinuaruannssluniseualsngn
L‘LhLLazIﬂuLﬂwmé’mmm&lmmf‘g@m Phytophthora sp. lneidies1 Chaetomium spp. 1u
WoaU{uRNs

gUnIaluazIsN1g
o < o 1 a a6 1a calv v a
d19iuaziiuiegnaunsduiindnlaandu

dmauanfuiesadunisuinsdldanauluiui awdinniu, auduaden, aovg
WIn-Ug, USHaRNATaIunmsinens 19, UShainnud Anginuns 1., wadideivaiy auusdi
auanty auundn o Audide andenarinousunisinunsuaiiey 1., AuUTMlsETIYIYY
Auiifeinadun u., sungnumansauionssunadndsng witu a.3edlml way wanAusived
219136 EY afeenes Annaluladnisinens aartumalulagnszasuindnngannisainnseds
nsam A1ntuvhmIkenidesuiavdlagléimada single spore isolation uarAnwdnumydngu
3‘1/1msumL%aﬁﬁum%éﬂg‘jf]nﬁﬂmlﬁﬂé’m stereo wag compound microscope
namagaudszAndamnindugdunidujing lunisarvquidesiannglsaduinsuves
dudgmuluiesufjiinig

1,1"1L%aﬁwﬁﬁ@mauﬁﬁmmLﬁuﬁgauw%'éﬂﬁﬁﬂﬁ s Chaetomium spp. 9MNMTENS7941
wmaauﬂszﬁw%mwhmmwauL%yaiw Phytophthora sp. TagAs dual culture UweSEBTe
Potato Dextrose Agar (PDA) ﬂmﬁﬁqmwgﬁﬁm Junan 77 vhmsveasauuu Complete
Randomized Design (CRD) a1u7u 4 8

LU@’%LG‘Z‘}uﬁﬂﬂié’Ué"ﬂmiLﬁ]‘%iy (percent inhibition of radial growth, PIRG) fmnalldwad

PIRG = (R1-R2) x100
R1
o R1 = enuemsafivedalafideluauauay @nhedusudions)

R2 = anuemsadvedalaiiweluaiunagou Eviiodulgufiuns)
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Nan1sANYILazINTAl

frsrauaniufagnagaunidufindinldanauy

MnmsAnyITeAuISURTNS  Chaetomium spp. Taevhmsdisauanfuiegs nu
\FeqdurEduitnuvivansiuiu 48 fegha el 7) AfssAvsamluniaduitnd andy
ihluidssuuemsifisadon Potato Dextrose agar (PDA) UniliTlgamndisios (27-30 osrniwaiioa)
wuihdnvaelalalid@iden  devimsfnwangldndesanssminddaees 630 Wi wui
L%/aagaum‘%éﬁmia%ﬁq perithecium sUlfsnay In15a$74 sterile hypha 138138031 terminal hairs
uag lateral hairs veshuduistadudnunsiiaulagians ussnanatiwnuuenlagseu ascus i
sUsuUUNszUes melull 8 ascospore Avaptuagiiyuiadonaurunvhewey Finagou
LLﬁz%gﬂUdaaaaﬂmﬂ ostiole Imaifmagjﬁ’u gelatinous matrix luaeanuuuane L%”ai;ﬁw'%s?ﬁ

AUNIANERENTUTIULNFENIT chaetomin (FUT 22)

JUN 22. Snwauwlias Chaetomium spp. NkenlaaINNIsnaaes
A. Fruiting body (Perithecium) %.-A. Asci Wag 3. Ascospores

M15197 7 Suaeaun3dufing Chaetomium spp. Nkenlaanunadsng

o w -1 o & aa o ] &
AU INEALYD uaulelaaniio FAATUNNUAIDYILYD

Chaetomium spp.

1 CH11, CH12, CH13  CH14, CH15 CH21, 15 anudunily
CH22, CH23, CH24,CH31, CH32, CH33,
CH34, CH35, CH36

2 Bl1, BI61, Bl62, Bl41, Bl42, BI51, BI52 7 mué’mﬂmﬁ%a

3 T4, T5, T61, T62, T63 5 ARYEVIN-UY
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a T71,T72, CF1, CF2 il ABZLNYAT UY.
5 Coffeel,Coffee2 2 AMTLINYANT U,
6 CP1, CP2, CP3, CP4, CP5, CP6, CP7, PC1, 13 doniiddendiiy

CR1, MI, CPO1, HT1, HT2

7 A1, A2 2 AIUNONYANARTAULAT
NSLUNIASNA

a

namagaulszAnsamnindugdunisujing lunisarvquidesannalsadulnsuves
dudigmnuluiiasujianis

mmwﬂﬁ%aaﬁuw%‘é Chaetomium spp. s1uau 25 lolean fidmdenunansaun 48 1o
laian mmquﬁas’] Phytophthora sp. telsian YY002, WF185 uag PS85 ﬁﬁmmqumﬂumﬁ
AalsaanmInageusuaasalunsiolsaudludy (detached leaf method) Taedtidsade
saufuuuens PDA una 7 fu wuindesn Chaetomium spp. 3 lolatan laun CP3, HT1 uag
P2 annsadufimsisaivlnvenduledesn  Phytophthora sp. vuemsaBadeldiviniy
73.25, 72.50 waz 65.41 Woslusmwardu (m31eil 8 uaz U 23) Tnefluuadurinugudnans
Telaflvaadesn Phytophthora sp. UuemsiaBadesadewintu 1.5 wuiwesdlowssudieuiu
domauvelsauuens PDA (control) Tluumdusnugudnandaladiofoniiu 9 wufiuas
Chaetomium spp. usnanidmuiniletusnadidewsydmi (interface) Lﬁ@ﬁﬂﬁlﬁﬁd@q@h

o ;Y

ndeanssAunuinduloventoqdunidaefu  Chaetomium spp. wsgusadulevode

N 6 1 v

awslsanulvsuvesdy dudunalnnislunsmuaueaimalsafivreutegdunidnoniu

M1319% 8 Us¥Ansn1Muenteaund Chaetomium spp. usiag isolate Nilnadan15ua3eysiulnves

uleides Phytophtora sp. lelaan YY002, WF185 uay PS85

lolwian Wasidudnisduda (%PIRG)Y
Chaetomium YY002 WF185 P85

Al 32.082™ 31.66 " 48.752 ¢
A2 36.667" 31.248%" 35.415'
BI6 37.082™" 38.335 39.170 '
CF1 37.082 " 38.335 ¢ 39.170 '

CF21 49.165 ** 48.748 ** 51.250 <

CH22 53752 ¢ 29.583 " 18.753

CH34 54,583 ¢ 59.165"° 59.165 "5
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cP1 46.668 ¢ 56.668 "5 47.918 ¢
cP2 65.418 " 62.503" 60.420 "
CP3 73.250 * 63.335" 62.500 "
cPa 50.000 ** 51.665 % 50.000 **
CP6 49.165 ** 48.748 " 51.250 <P
cP7 51.665 ¢ 52.915 5P 51.250 <P
CPO1 39.582 ! 52.082 5* 41.668 *
CR1 50.000 ** 50.415 ¢ 52918 ¢
HT1 72.500 * 62.500 " 64.583 "
HT2 65.003 " 61.665 " 60.833 "¢
M 39.374 38.957 ° 38.958 ™
T5 59.583 & 57.500 "% 60.000 "
Té61 34.998 "X 29.583 " 45.832 et
T62 57.085 *P 49.168 ** 47.918 ¢
T63 25.833 45.415 ¥ 20.168”°
T71 28.335 % 28.750 " 39.170 !
%CV 14.13 11.97 14.64

Y @1adean 4 91 Anadununadamsneslusdaaoduiilifanunand1aiun1sadansesuanudesiuP = 0.05
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JU# 23. nMsnaaeulsEavEanvedtios Chaetomium spp. TuNIEuEgINIsaseve e
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Controlling Citrus Decline Disease Using Bio-technique in Greenhouse

Condition
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Chaiwat To-anun', Ratchadawan Cheewangkoon', Kasem Soytong? Thitima Wongwan' and
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lDepar‘tment of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai
50200
ZDepartment of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut’s Institute
of Technology Ladkrabang (KMITL), Bangkok 10520

UNANED

mi‘mmaaumsmmmimﬁu‘lmmmﬁﬂm*amﬂ#’f@?ﬂﬁmsﬁmﬂLﬁ??aiﬂ Chaetomium spp. T
nsneaedlagldiifaeilunsshndulnsuvesduiiouas 1 afs mudnsuusii Junal 8 ey
TaglUsuiauAun153an15lsARUlNSHYIENININEATAT AINAITIANITIATYVOIAIILYIIYDA
FuIugen ANNGIweY Usunamaaelsiadlulu vwalu Anuauysalressin wazaiauduy
nsn-ssvesiulunszats nuiraduavdeyafildlifinnuuandieiuseningdsnisdituasnssds
nsdanslagldansiadl lnenisdanislunisugnduluaninlsasaunisaiyiulnvesiundidud
wnltunsadgiidesaniinsmuauiadelunmsigiulavesdusgavmnya
Addny: Tsadulnsuvesdu TsanTuds Tsnmnuinlauivesdy

Abstract

Controlling citrus decline disease (root rot, stem rot and greening) in greenhouse
condition by planting tangerine seedlings that is propagated by means of a one-year-old
cutting stock divided into 12 treatments to compare the control of greening disease, and
root rot by using bio-techniques. The use of organic fertilizers is to improve soil quality
together with the use of Chaetomium spp. Fungicide and the management of the farmers'
model, emphasizing the use of chemical fertilizers both soil and foliar by measuring the
growth of citrus trees in pots including the number of new shoots, length, peak, height of
the citrus tree. The amount of chlorophyll in the citrus leaf, the size of the citrus leaf and

the amount of citrus root for 8 months was found that the management using bio-technique
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and farmers’ management causing the citrus trees grown in both types of diseases to grow

that are not different.

Keywords: Citrus decline disease, Greening disease, Citrus root rot disease
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Han1AnYILazInITal
1. ANNY1IVDILDAEY
Mnran1snsUgnideanvlsasininlau  ussidouuafidoamlsaniuls iieneaou
Auansalunisneliialsadulnsuvesdilulsaion  lagyhnisauakuudiisuasguanigisnis
younwasnsufURfulasUnAuUSsuoufugamuen  Uningindlethnanusneenduildn
Annwidoyavniain wuinsndsi 9-12 Brsveanuasnstuuliilinadniid Buazyanuay

(mﬁwﬁ 9)

A15199 9. A2N818andNlULAaENISNATVRINITNAGIUNISINEIsARUINSUYRIduTuaN W

Ts950u
- A2131E1280A (WURALAT)"Y
N334 - =

ANW. 60 | 8.A 60 | 8.60| WA 60 | He8.60 | n.A.60 | ne. 60 | f.A. 60

1 11.12° 13.8% 14.52° 18.22°¢ 16,55 | 20.05® | 18.75" | 25.25%

2 10.70° | 11.78°% 9.97° 17.32°°9 | 16.07° | 17.87° | 17.07° | 21.56®

3 8.75% 13.22°%¢ 14.37° 18.50°° 16.07° 17.00%° 15.15° 20.94%

q 9.22% 10.68° 14.85° 16.15° | 16.07° | 19.87*° | 17.50™° | 22.22%°

5 10.52%° | 13.15% 14.55° 19.90° 16.07° 22.12° 21.62° 28.02°

6 10.50%° 13.28° 10.25° 18.77%° 14.52° 18.20° 16.25% | 20.39%

7 10.15% 14.10% 14.65° 18.57%° 14.55° 16.25° 16.20™ 19.08°

8 10.25% 10.58% 14.42° 14.52< 16.60° | 16.85° | 18.75™ | 21.77%

9 11.25° 14.72° 15.05° 19.05° 16.47%° | 19.17% | 16.92°° | 24.82%°

10 9.15° | 12.82%° | 10.70 | 17.80™¢ | 1855® | 21.07* | 20.90° | 23.36"

11 8.5 12.30°°%¢ | 13.37% 15.22°¢ 18.62%° | 21.12° | 2007 | 26.92%°

12 8.15" 10.50° 14.40° 14.30" 19.82° 21.87% | 2037 27.93°

%CV 20.08 14.46 1431 15.20 19.48 19.54 19.07 25.69
Vanadpin 4 91 Aedeaundssnuslunsdazeedudlifirnuuensistuniadafisssuay

Fostu P = 0.05
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2. MItuIIUYaAHY

NHaN1INITUaNIdeavalsATINIlALL LaziWeanuailiseavnlsanIuile lienadey
anuansalunisneliifalsadulnsuvesdululsaseu lagvinisgualuuiiisuazguaniedsnis

A A va o o = = Y A o ° Y av oy

YaununInINUURiulasUnisadseuiisuduyaaiuau Usinginliedinadnuingendud b
a 5% aa ' aaa aa a Y WYy A 1 A ad
ATIENTRYANIERR WuIINTINITN 9-12 Fmsveunuasnsiuuiliulinainindisuazynaiuay
(#1519 10)

A1574 10 uugenauluLiaznssuITvaINITnagaun1ssnelsaduIinsuvasdulugninlsasau

s FuuLan
93U - =
n.N. 60 1.a. 60 L. 8. 60 Nn.A. 60 3.8, 60 n.A. 60 &.a. 60 n.8. 60 7.A.60
1 22.25° 33.81%° 2756 | 34.81°° | 5588 | 61.63"¢ | 73197 | 7431% | 575%®
2 24.50° 40.00%° 24.13% | 33449 45.50° 49.69 60.25¢ 61.06° 1.98°
3 14.43° 29.00%° 19.56° 29.56¢ 46.56" 51.25 65.44< 67.88 1.56%
4 21.81° 34.00%° 2618 | 3581°° | 5406 | 5825°¢ | 74.75% | 75007 | 131
5 17.31° 30.81%° 21.75% 26.38° 45.25° 49.13¢ 62.85 64.75 0.75°
6 20.06° 34.19%° 24.56° 31.44< 4713 51.56 65.31 66.06 0.56°
7 21.06° 31.86%° 25.69° 31.50 55.06° | 60.19°° | 72.00°° | 72.56°° | 2.00°
8 19.12° 37.06%° 2475 | 36.00°° | 59.00™¢ | 62.63¢ | 74.25% | 7550% | 1.19¢
9 12.62° 26.75° 2388 | 36.44°° | 5406 | 61.81%¢ | 77.44%° | 79.12°¢ | 4.00“
10 19.43° 37.31%° 30.50%° 43.94% 66.75° 72.63% 87.75% 88.06° 6.00°
11 12.68° 41.94° 32.13° 48.19° 69.63° 77.00° 88.94° 91.25° 7.00°
12 17.37° 35.14%° 28.44° 42.31°%¢ 62.75% 65.94°0 83.19% 84.88°° | 4.93%c
%CV 51.92 28.34 26.42 21.12 20.8 19.33 15.72 15.41 88.84

[y

Yaupaeann 4 91 ARagsuiaasisnys luwfareeauilliidnnuwnnaneiun et anseauaIy

Fostu P = 0.0

3. M5IAANUEGIVBIRURY
NWaN1sNIsUgnideavglsanninlaul lavieuuaiiseannglsaniuils lilenadeu

anuannsalunsnelminlsasulnsuvesdululsusou lngin1sauanuudvishazauanigisnis

a va v

YaununInsNUuitulaeunigudseuiisuiuganiuay Usingindledinandnugenuduilan

IaTitoyaneatia wuiingsudsn 9-12 FBnsvesnunsnsiivwildulanafiniTaiBuasyaniunu

al

(AN57971 11 wazgun 24)
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M13197 11 Anugeaudaluudaznssudsannnismsnagaunisinelsadulnsuvasduluanin

Tsa3au
- AUgasuY
n554935 - —

i.a. 60 | 13.9. 60 . .60 1.8, 60 . A. 60 n.9. 60 a.A. 60
1 70.25° 71.97° 81.44° 83.37 92.19% 98.94° 114.08™
2 68.03° 70.37° 79.43° 84.87 91.59¢ 99.72¢ 108.29°f
3 64.62° 67.59° 78.18° 84.97% 9275 100.44° 112.20%%¢
4 69.37° 70.72° 79.56° 83.19 91.56° 96.13° 97.31"
5 67.88° 69.90° 79.08° 84.59 94,88 102.00™° | 111.59%
6 67.75° 68.25° 79.93° 86.91> 98.06™ 106.25®° | 107.91%
7 69.93° 71.56° 85.12° 74.33° 89.00° 94.88° 107.66™"
8 67.18° 69.00° 76.93° 86.40™ 89.44° 97.13° 99.75°
9 69.87° 70.81° 81.37° 91.34%¢ 97.56™ 107.31%°° | 118.41%
10 69.90° 71.78° 84.87° 97.91% 104.81% 113.06™ 121.56™¢
11 67.18° 68.81° 82.00° 98.84° 106.69° 114.97° 130.47°
12 68.93" 69.75° 82.37° 98.15%° 107.50° 113.31% 125.93%

%CV 6.46 6.39 7.64 9.35 9.39 8.79 8.24

1/! A 90/ 1 A 2 % 2 1 % 1 1 o Qadl
ALRAYANN 4 90 ﬂwLaaamwmmaamaaﬂwsluumasﬂaauiHMMﬂaﬂmuMﬂWWQﬂuvnqaamws
Wiodu P = 0.05

4. n159aUsunaunanlsilad
& ' ' & A a A a A
MNuanIsNIsUgnieamelsasInuinlau wazwewuATi BaWRlsANTUT Wonadey

[y

sAUAMINU

Anuasatumsneliialsasulnsuvesdululsaseu InevinsauakuuTIIsuazauane3an1s

voanunsnsnUuRtulagunfazalseuisuiuganuay Usinginlietnarnaelsiaduosiudud

lpandinsgndeyan1eadia wuinnssuisn 9-12 Bn1svesnunsnsiuwiliuldinadningv3isuazyn

AIUAN (A5 12)
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AN5199 12 Arraslsiadvesludulunsaznssuisannnagaunissnunlsadulnsuvasduluaniw

Tsa3au
. A1Analsagd (SPAD Unit)
33475 ~ —

i.a. 60 1.8, 60 Nn. A. 60 i.8. 60 . A. 60 N.8. 60

1 44.3° 58.7%° 65.9%° 64.7° 667 57.1%

2 44.4° 56.9°° 64.0° 64.7° 60.3° 50.4°

3 38.9° 51.8° 61.6 64.4°> 64870 61.4%°

4 43.3% 52.7¢ 61.3° 62.5° 61.3% 58.6°

5 42.1% 57.3%¢ 6457 65.4° 64.67°°% 60.2%

6 41.8%® 55.2° 63.3> 62.9° 62.9°< 62.1%°

7 38.5° 53.9% 63.9% 62.8° 64.0%°°% 57.8>

8 41.9%° 53,7 63.2° 61.9 61.5%¢ 60.8°%

9 43.1%° 57.4°% 64.7° 63.9°° 66.2°% 63.4°°

10 43.9° 58.2% 64.7° 66.7°° 67.9° 66.5%

11 42.8%° 58.8% 65.7%° 67.7° 67.5% 69.9°
12 43.3ab 59.6° 66.9° 66.9%° 68.2° 66.6°"
%CV 7.52 5.1 3.79 4.4 5.12 11.84

1/! A 90/ 1 A 2 % 2 1 % 1 1 o Qnadl
ALRAYANN 4 90 mmaamwaamaﬂwﬂul,t,mamaauu“lmmmLLmﬂmmumqaamm
Wiodu P = 0.05

5. Anaudunsa-ane ludulgndulunsiaznssuds dewn3os pH meter LuunAN
NEAN1INTUgNIeavglIAsINIlALL LaziWeauuailisealvnlsanIuile lilenadey

[y

Anuansalunisneliifalsadulnsuvesdululsaseu lagvinisgualuudiisuazguaniedsnis

va v

A ja act =) = (Y ! = o 1 Id ! v
5UE)\'1LﬂHG]iﬂiVIUQUMﬂuIﬂEJUﬂG]%ﬂLU?EJULVIEJUﬂU”Qﬂﬂ'JUF’]lI Ui']ﬂ{‘]’ﬂ']Lll’e]‘Ll']ﬂWﬂ'J’]ﬁJL‘Uuﬂiﬂ-ﬂ']\‘m@ﬂﬁ]u

AUNLAUNIATITITDUANEDR WU

=3

q

anaa a & ' a
ANTITUITNUANNAULUUNTADDU (A1519N 13)

sAUAMINU
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a319il 13 Aranudunsa-aslufudgndulundaznssuisanmegaunissnenlsadulnsuvasdy

TuannlseFou
- A1 pHY
NSSUS -
1A 60 | w0.8.60 | WA 60 | Hw. 60 | n. A 60 n.8. 60 f.A. 60

1 5.18% 5.25°% 5.83° 5.53° 5.36° 4.91° 5.0°
2 5.07° 5.64° 5.62° 547" 5.33% 4.90° 4.9
3 5.07° 5.04° 5.78% 5.49%° 5.03< 4.91° 4.9%
4 5.08° 5.39° 5.75% 5.45% 5.10< 4.95° 4.8°
5 5.13% 5.09% 5.68° 5.49% 501 4.95° 5.1%
6 5.32° 5.31° 5.82° 5.39% 5.14° 5.12° 4.9>
7 5.12% 5.21°% 5.62° 5.38% 4.99 4.92° 4.9°
8 507° 5.48% 5.46° 5.36° 5.17% 5.05° 5.0°
9 5.05° 5.18°% 551 5.38% 4.95° 4.00° 4.9%
10 5.15% 5.31° 5.61° 5.44% 5.09< 4.11° 4.9
11 5.03° 5.24>% 5.73%° 5.54° 5.09 4.06° 4.9™
12 5.21%° 5.56° 5.70° 5.52% 5.09< 4.21° 4.8

%CV 2.68 3.24 375 2.13 2.74 4.92 2.12

Vapawan 4 a0

Feshu P = 0.05

ANRAYAIUNEIFENET lULAaARaULlUTANLLANAAUN19ED AN UAINY
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6.M59nvUIAvRslY

NHAN1INITUaNITeavRlIATINILALLL LazidauuailiseanvnlsanIuila lienaaey
anuansalunisneliifalsadulnsuvesdululsaseu lnginisgualuudiisuazqguaniedsnis

A a2 vaw act = = Y A o Y v oavy

YaununInsNUuRiulasunidadIsuiisuiuyaniuny Usingindouinavuialudududlaun
a 5% aa | aca aa = = I 1A aa
nsgvideyaneatia nuInsIuIsh 9-12 Fmsvennunsnsiivunaluiilvgnindyisuazynaluay
(915199 14)

A15199 14 e luduanneaaunissnenlsanulnsuvssduluaninlsusau

i vty (cm)”
N35475
AUBIYU 2560 Aa1AN 2560

919 #17 A1 Nxe A919 817 A1 Nxe
1 3.2% 6.8° 21.67 2.80 6.43°°% 17.99
2 3.0 6.6 19.8 2.82< 6.08° 17.15¢
3 3.3 6.7° 22.11 2.82< 6.42°<% 18.08°¢
4 2.8% 6.1%° 17.08 2.77° 6.19% 17.16°
5 3.0 6.5% 19.50 3.10° 6.74°% 20.94%°
6 2.9% 6.4°° 18.56 3.06® | 6.70° 20.53%¢
7 2.8%° 6.3%° 17.64 2,98 | .q9° 19,36
8 2.9% 5.9 17.11 2.87° 6.26°% 17.96%
9 2.7° 6.1%° 16.47 2.96° 6.8%° 20.16™¢
10 2.9% 6.3a° 18.27 3.00° 6.7 20.20%¢
11 2.9% 6.5% 18.85 3.11° 7.11° 22.17°
12 2.7° 6.2 16.74 2969 | 6.78%¢ 20.14%¢

%CV 12.95 8.44 5.14 5.64

Yauaaeann 4 91 ARagsIunaasionys luwfareaauillilnnuwanaeiun st nseauaIy

\Feshu P = 0.05
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7.ANENY IV INEY
HAN1INARBINTTURNAUNAENaIUNHIIINSYeeiudmeTan1sneuns 1y 1 U luland
Usenaume fiudgn wazunavAvdnelunszanadurvuadusuaugna 12 17 melulsasou
Ugnauldauyniiu Inennsununisnaasswuuduluvdenauysal Completely Randomized Block
Design (RCBD) wusn1snaasaidu 12 ns5uds wuin auauysaivessinduly nssudsi 2 way
n33338% 3 ldusnsinaiu (15197 15) Wefiarsananvuialy dvedlu Yu1aAnTInuAY wazAIy
¢ = | & ' a axa A A
auyInivesTINfiazdiu 9N IN1511veeI N (FUN 25 uar 26) n33uish 2 Tudded s1nuan
= ' A 1a v ! \ | v o | 5 = ax
WULSF 81NSHNVRITINTYSHMTee nwiuuwiy wagldnudunagluusiasen Fanssuis 3
1A 5 v 1 1 1 aa A A a a a ! ! [
wuinfiungidune nsauldvruiwdy wasluifvies Mieanenisnsuilannndt egielsinig
acal o = ¢ Y ¥ acal
HANTVARDIVBINTTUTDN 2 war 3 Tinan1snaaeLazlANaNySHveIRudNAnIINTIHITN 1

M15°99 15 Anuanysalvasnduduaeiisludaznssudsnnaseululsasou

yanuAw" N1IALALUUYIRT" n1suAkUUINEAINSY
s ANENY SOl Treatment ANANY IOl e AENY TR

UVBIIN UVBIIN UVBIINN

1 2,67 5 3.33% 9 4.33°

2 1.67 6 3.67%° 10 4.33°

3 1.33° 7 4.33° 11 4.00°

4 2.00 8 4.00 12 2,67

%cv 22.14

Yauaaeann 4 91 ARagsIuiaasionys uwfareaauil il nuwanaeiuneanfanseauaIy

\Feshu P = 0.05
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JUN 26. dnwaien1avessn veswudiluwsiaznssuisanmaaeunsinyilsasulnsuvesduluanin

T9 T10

15930 ¥ 10 weu Uansneasdlulsason)
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GEL
NnwansnaaeunseuRulsaiulnsy (nuilaunin wazn3uile) TuSeulgnveasslgn
Tasuvamsveaeadu 12 nsadd  lewFeuifisunismunilsanduiauazsniilaensldlule
watla Aenslideduridifouiulginunmuesiu Swfunslitasusidon Chaetomium spp.
uarnIsdanmsnuiuUTennuasnsreiumsliaairomsiuasmddy vhnmsianinasydule
vosrudilunszans Tduduusesiuanlml mnueneen Anugaesiudl Usinaaaslsiialuly
du aualudy wagdSinasindy Wuna 8 Weu nuinisianistagldlulematin waznisdanis
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UNANED

nnageunsmuAulsadulnstluwlasUgndurennensns - levinnisnaaeunisaivaulsa
v Y a = Y4 a N6 oA Y a ] Y
sulsuvesddsnnulaenisldlulowatin  Aenislddedunidiousuusnuninveiu Sy
nsMEIRaEes1 Chaetomium WIBUWIBUNITIANITINURULVBUNYATNT Tuauduyvily aiu
AR aulade) wazaudnsid lnevinsusediuannugussweadlsa Ian1ssyiulnvesiu
du laundnnugeaiiuanivd aueieen USinaeaslsialuludy wueludy Jruiunisioua
PUIAVDING ALY wazUTinamandn WJuan 11 Weu nulnisuangen ANueMEen Ui
maslsilaluly  waznishanaliunndneiunsaedisnmsdamsluudazaiy  usnan1sinvuinvaanui
auldey @udnsid waranuauiesilvuanaduauwanssiululsasnssids winuinile
dulunssudsnladewndfidenving wazdnnuwdaduunnndt uiluauyniiunuiingsuisnlddewnd
= = ] oA = = i aa a o ] aa A
fywanailandn willeSeuiiuanuvu wuinssiislelomatialinnumnuannndingsuish
Tlewndlunnanu  sndusuliaden  Wesnldfinsiiunendn  Jsaeaadosiunsvageuly
sadeu  dulululamaiiaaunsadudnmadenuisdmsunuasnaiieannisldond  Weshe

ANAMYBIAUUTTEEY

o o

AdAgy: lsaulnsuvesdy nsull lsnsnuilauvesdy

Abstract

Test for controlling decline tree disease in farmers' citrus planting. Tested the control
of tangerine disease of tangerine by using bio-techniques. The use of organic fertilizers to
improve soil quality together with the use of Chaetomium fungi in the citrus Phu meum
Som Kiat Suan Pang Seaw and Suan Sithawong. By assessing the severity of the disease,
measuring the growth of citrus trees including the number of new shoots, length, amount of
chlorophyll in the citrus leaf, citrus leaf size, number of fruiting, size of sweetness and yield
for 11 months. Blade and the effects were not different in both methods of management in
each garden. But, the results of the measurement of the size showed that Pang Siang Park,
Sittiwong Garden and Suan Som kait had different sizes of citrus fruits in each process. | was
also found that the citrus flesh in the process using chemical fertilizer has a decaying area,
and a larger number of seeds in Suan Phu Muen, the process of using chemical fertilizers has
a larger effect. But when comparing the sweetness, it was found that the bio technique is
sweeter than the chemical fertilizer method of citrus in each garden, except for the crescent

garden. Because there is no production which corresponds to the tests in the house.
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Therefore, biotechnology can be another option for farmers to reduce the use of chemical

fertilizers to maintain long-term soil quality.

Keywords: Citrus decline disease, Greening disease, Citrus root rot disease

AL
n1snageun1sAuANlsAfulnsuresdulsmulaenisidlulewealia Aanislddadunsd
dieusuumauninasiu Samfunisliditausides Chaetomium Wisuifsunisdnnismuuuy
vounuasng luauduyniiu aruduifesh suuiader werarudned lngvhnisussdiuany
JULS9VRIARULNTUNAINITNAGDY ATIAMUTUIUENOIMSHaTUSIN B une TngluAy Tar1Ay
Junsarnawesiu Yan1ssaiulavesdudu ldud s1uiuseafiuanlml aruenieen Uil
Aaslsfladluludy d1uiunisiiona Au1AveINa AN wazUSuurands 31nn1siiudeya
wuhadenisanminndouiliannsamuaulidmasenuulsusuvesioyalueeisbs 1wy
anmennaiisoudn udedn dunnviin uarlessaiaesiulaeiiuguiliausaususauasudlal
JoiliaazfAdvlimsunazaseniniiuisaudifyremdnnsiansdngitoiiiuisnstesiu
wnnimsine Wesrnduindeuansornisvestsalussiuiisunsaddddannsannieiiuy
Tinduinauysadlaraudiaen
gUnIalLazIsN1g
1. M3UsBiusEAuANTULIIURelsAduInIunaINsSnE
Msvagey lngawaunsnaaesuvduluuienauysal Randomized Complete Block
Design; RCBD) wusidu 3 ns5uishe
NI 1 wmAnuAN $1uu 40 Fu/aou (Unaiden)
(eudsviiuidiuan 60 fu, mudufesalinaaounssuisi 1)
n55uis7 2 sl Biotechnique lunisdanisisadulnsy sauau 40 fu/an
(@uthaden) (muﬁuﬁwﬁuﬁfﬁm’m 60 AU, EIUAUNYTA 32)
NN 3 nsldaseilunsdanislsadulnsy S1uau 40 fu/au (@i
o) (mué’mﬁwﬁ'uﬁﬁmu 60 AU, @IUAULNYTA 32)
N15UTEAIUITZAUAINTULTIVRSLIARUINTY
yhmsdsaudasmuduiisnlasims wesinmstssidiudesidudmadulsauaz sy

suiswadlsasulnsy lnerwiadosidusnisiinlsansil

o . - Snuduiivansenisvesise
wWeswuanalulss = @ ——— — % 100
Snududuriounluwlamaaosiiu

NTUUYIINTUTEEUAMUTULSIvedlsavsUseiululdasAuuantoInisisan

FEAUANNTULSY 5 FE6U Al



68

seaunsiinlse  Wasi@udannisaulnsy (%)
0 0 = laiuamnenisaulnsa
1-25% = L@nga1n15aulngy
26-50 % = LanseINISAUlNTY
51-75 % = L@nse1N15AUlNTY 1nelio1n15mIgangansIunae

A WO N -

76 - 100 % = KAADINITAUNTULINNTIUALTDINITANEINYBATBUYN
gaM 5IUDIDINNSIUAUAY

2. MInTInUTINasIne LAz USHIMBuNTEIng luAuaIudy
dufivanuinmseu lewvesduiuansonssiulnsy deguavUszana 0.5 Alandy
Tagthdsmsrafiantumaluladnszaosinddgammsainansed
3. myiadiuueaalsiladluludy
nsinvsnanaslsiladveslufivliifushuenisiduianuiBeinnuduvedly Tufleiia
denduazivimuvesnaslsiladiidondisgs Tumsasatamuinavesnaslsfiadiurlivans
weada 1wy ludnnnsves spectrophotometry wialdndnnns titration Wudy dmdunisvaassi
lelfiedesiloiniiliviianesogsluiiy tufievhnsinsneiedos chlorophyll meter (Ul 27) wiie
fisal&i3endn SPAD Tnevhnstndily 5 Tusiadiu uazazldriadsoonunduduaniitald arniui
AifalsumanuduiusvesmheifaielfidusisuiisussivauazUnnavosmaslsilad i
wuhlufisiufireaelsfladm dumneanuidannmaislusesdeluamdensgdsaenndasiu
nstasusnemisiulasiay dwnnitvlasusineimslunquueslegseun Tuigasiiaulsndy

wAzA1AR TR I Es UIUaNAeANALYTAIVRIRUNY

3‘1]17; 27. 1A30s chlorophyll meter S Minolta ju SPAD502

4. MsUuTIUIUYendY
WIN15LENANEYN fAuay 3 19 TOUAUAY TUTIWIURANLANUUAIAINGD FelALiBY
nuaius Wusull thedldunmununiedsluusasnssyds eunmuumnisain

5. ANSINANNEIILDAFN
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nsinAugMgendu vin1sinanlautalangluieduanga (JUil 28) 91U 10 van 3
= AI dl LY o ] ! dl ¥ o ! dl ! aa d‘ o
weonan 3 Awiildlunisiudniugen ihailaanduinAtadeluldaznTsuds ieuAmImmIg

A

5U# 28. msdaAueigen

6. mydaAnnudunsa-mslupuugndu
Tuusaznssuds fewn3as pH meter wuunnnw InednAuusnalaudu eanlaudu
Uszanas 1 9l % 2 fumesiu dammaiede vesusaziy wavihaarudunsa-asvesiu Tuus
ATAULIAIIUNINEDA
7. d1urunaduuuis
mstfusunaduluwiaznssads wildlaenmsdonisdu duay 1 As duduiumaiiedyuu
Aaanann dawtiien nsngiau Wuduly thaniildundunaiadeluuraznssuds Wewduom
NEDR
8. nsiavuiana nsinvunanaluldasis
9. NITIAAMUNAINY
femsTausinanimaluveunas Ingldiades Refractometer GsnArumuiiay

wanalugures %Brix (USinanhmaluveanaifileg1s Weuiuiinauusans)
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nan1sANEILaEITAl
1. MIUsBUsEAUAINNTULIIVRILIARUINSINEIN1SSNEY
sauthaden (Fuduany 3-4 1)
31NNTATIWALNITUTETUANUTULTILIARUINTUYBIAUMAIRINNNTIN Y WUTTEAUAIY
sunssvaslsadulnsuiis 3 nssudBegilsedu 2-3 Wevhnsieneidoyanisadinuiilddinn
wAnENeuMERRTSEIUAIERITY 95 WesEus (519 16, ;nh?i 29 uag 30)

A15199 16 wansUsEUlsARUNTUAIUENUNaLEeD

— FTAUAINTULIILIAY
AU
1 N.8.59 2 N.A.60 3 n.8.60

1 3.45a 3.08a 3.01a

2 3.17a 2.61a 2.71a

3 3.453 2.85a 2.78a

%CV 27.79 10.60 7.99

LSD(0.05) 0.41 0.52 0.39

[y

1/ U tﬂ' 901 U d’ tﬂ' v Y U v 1 U ra 1 U QQdI
ALRAYIN 4 90 AladefinundgmsnesiuwaazAeaullidnuLAnNA i uN19@dfAnsE iU

ANLdesiy P=0.05

b osuduz Wi FSAU3 s sEAUd 2

JUN 29. dnvazvesrudunarauguksveslsadulnsuluwlatasaaiuliadsn eungaInieu

v 9

W.A.2559
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NSSHIARN 5
u.m. 60

3UN 30. anwazvewuduluulamaassauduiniades luginsieuunsiag - fugieu 2560
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2. MInsRnIUTInaEInaswasUsInadunseing lufuaudy
Auauduthades : Aufenudunan anmdwdudndes waedulimsavaunde TunieTagas
N wuneaneda Inuvaden uasupa@enluszaugun seivvewunil@ey wiin noual uay
daned ogluseuiigs (i 17)

A5199 17 HANITIATIZIAUINNAIDENAUEIUALUNLAYINDUNITNAADS

18N IAINATIZIN w2 NANTISIATIZH
Aanudunse - ans (pH, 1:1) - 7.24
ArnsEnlnin (EC, 1:1) pS/cm 563
dunseing (Walkley & Black) % 6.23
woanesanduusslen (Brayll) Tududu 224
anneng Tnunage (K) Tududu 797
IN NH,OAC | upal@eu (Ca) Tududu 5,993
pH 7.0 wunf@en (Mg) Tududu 403
annme wan (Fe) Tuanudu 18.2
DTPA uusn1tla (Mn) Tududu 15.7
NoIUAS (Cu) Tududu 5.46
dnzd (Zn) Tududu 12.6

auynilu (fudueny 10 U)
INNITATIALNITUTHIUAUTULIAIATULNTUYDIAUNININATINYT NUIINTTUTIN 3
& ac Ao v =~ ) v Y v Ao Y]
Wunssuisvaununsnsntgaisaiilunisinnisisanulnsuvesduiwwdloululunisinninlaesyeu
ANUTULsRdlsARunsulunTsuTsN 3 egfiseau 1 Wealeuiunssudsn 2 uasynniuau Neau
ANUTULIWENTEAU 2 WavNTiAseidayansadanuinlanuwandaiunsadfinseduay

Y Y

Worlu 95 Wasidud (115199 18 uazgui 31)
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— FTAUANNTULTILIAY
ERTTRE]
1 n.8.59 2 N.A.60 3 n.8.60

1 1.78a 2.03a 2.57a

2 1.73a 1.96a 2.41a

3 1.90a 1.74a 1.49b
%CV 44.67 11.62 15.62
LSD(0.05) 0.29 0.38 0.58

Yaeaga1n 4 91 ANRAsNMIUNaInef10 IR WluLAaEARALUINANLLANAN A UNEDRNS

AMULTBNY WAy P=0.05

[y

A0
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v 9

JUN 31, dnvaigvesudularausulsadlsadulnsdlunlasaSaaiuvily uasdnuaee1nis

yoslsarulnsuiniunadu (n. naduinduund v. nadunlifinanin) Weoungadnieu w.m.2559

a ¥ 5 A a & a < 2 v A o = a A W a
Auguduuiiy : Audunsagulsenn Aunudntes wazsuiinsazaunde sunseinglusiveglu
[y a a [ =3 a (v a =
srauUunan fiudineaneda wan wianfla vewns &Mad wazlnunaiguugs
170 wadkeatgeuluusuIuLIn (M51991 19)

M13197 19 NaNTAATIERAUIINFIREAUAINENUMIIUROUN TNARBY

18N IAINATIZIN e NANISIATIZA
Aansdunsa — Ang (pH, 1:1) - 3.71
ANl (EC, 1:1) puS/cm 499
duneTng (Walkley & Black) % 1.98
weanesanduusslen (Brayll) Tududu 966
anneng Tnuvaden (<) Tududiu 313
IN NHOAC | upawdesl (Ca) Tududiu 249
pH 7.0 wuniFan (Mg) Tududu 68.0
annmae wan (Fe) Tuanudu 241
DTPA wusnila (Mn) Tududu 6.70
NoIuAs (Cu) Tududiu 34.0
dngd (Zn) Tududiu 4.50
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Aulnsed (duduany 10 )

31NNTENTIWALNITUTELTUANUTULTLIARUINTUYBIFUNAIRINNNTIN Y WUTITEAUAIIY

JULTIYIlIAAULNTUNG 3 NTTUTTogNTEU 1-2 WevIN1TIATIE

wanAeiunadAnsTAUANNTRIU 95 Wasidud (15197 20 wazguil 32)

M19197 20 WAUTTIIUANUTULTVDILIARULN TUAILENT WA

nY

6 v

ayanIvadAnyITliiany

e FTAUAINTULILIA
QREFeE
1 W.8.59 2 W.A.60 3 n.8.60

1 1.80a 1.81a 1.62a

2 1.92a 1.46a 1.50a

3 2.05a 1.67a 1.60a

%CV 32.27 18.40 13.34

LSD(0.05) 0.27 0.52 0.36

1/ 1 dl goj 1 dl dl v Y e ! U T ! U Qﬁdl
ALRAEIN 4 91 ARdeNnunasgRIsneslulAarosulidANuLANANA UG RANS

\FosTu P=0.05

SUN 32. ANWULUDIRUEULAY

Y

WEAINYU W.A.2559

ey

ANUTULTRdlsARUlnsUlukUasESnatuaINENE A o

[y

SAUAINU
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[ 1 v

AuauaNswWA : Awdunsauiunan Aududnies wazisuinsavauvennie duvsyingroudng
= Y = < = = o = = = o

g9 neavesa Inuvaide widn uaznewadawn duaai@en dingd TudTunaigs winiieuuas

wianfaegluseauyiunans (m157199 21)

A5199 21 HANITIATIZINAUINNAIDYNAUAIUANTIFNDUNITNARDY

F1eMIANATIZI wiag NANSALATIZN
Anudunse — Ang (pH, 1:1) - 6.04
Arnsi e (EC, 1:1) uS/cm 668
duvsedng (Walkley & Black) % 3.22
woaloSatiduuselend Brayl) Tududu 815

anneng Tnuvagen (K) Tududu 838
IN NHOAC | wpalBeu (Ca) Tududu 2,933
pH 7.0 wunNITaL (Mg) Tududu 353
annee wian (Fe) Tuanudu 166

DTPA wanta (Mn) Tududu 12.1
NoIUAS (Cu) Tududu 18.2
fngd (Zn) Tududu 51.1

duaInYIA (Audueny 3-4 V)

INNTETIUAENTUTEIUAUTULILIARUITNVIFUNAIRINNITFNYY WUIINTIUTT
1 Wunssuisvennuasnsildasiedlunsinnisisadulnsuvesdudvunliulvlumaifnileg sz
AnuguLsedlsafulnsuegiiseiu 1.37 Walleuiunssuisn 2 msdnnsinglulewataidisssiu
1l Y A o a ¢ v aa A = & ax o
ANUTURIIBYNTEAU 1.50 Wovmsliasigvideyanisadifseuiiieuns 2 nssuds wuidiany

Y .:4'

wANA9 U EdATIsTAUAMITRITU 95 Wasidud (19197 22 uasguil 33)



77

A15199 22 Han15UsEUlsAAUINTY auduauLNeSH

o LAUAUTULTILIAY
n33U35
2 N.A.60 3 n.8.60
1 1.48b 1.37b
2 1.84a 1.50a
%CV 12.65 14.85
LSD(0.05) 0.1 0.1

Va11288910 32 91 ANQAYNAIUNSIAI8AI9NYIANNNUIULAALADANULANULANAIAUNIIED AN

SEAUANULTBIU P=0.05

w

UM 33. dnvagvewiudularausulswadlsanulnsululasaSnauauieshiniouswigy w.a.
2560
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3. msiaUsunuaaslsiladluludu
sauthade (Fudueny 3-4 1)
nmaivteyaludiuvesmaaslsiladluludulusoungunirudasouliquisy 2560 wui
n355u3E7 2 Wunssudsnsldlulewaila Bio-technique) lunisdanistsadulnsuvesduiinwiliuly
Tumaiidl Tnefiusinunaslsitadluludy winfu 44.86 SPAD Unit 509asnAenssa¥si 3 asdanis
Ingldasiadlunisdanisisadulnsy drreaslsilad wirdu 39.5 SPAD Unit lnegamiuauiiusunm
Aaelsfladsan Wevhnsienesitoyamadfiuieudouta 3 nssuds wuinssudsi 2 wae 3 1

= ! LY aad LY A o @ (3 PN
UANMULLANANNUNNADANTTAUAULTDNY 95 L UDILTUR (RN 23)

AN5199 23 AsaaneAraslsiadtuluduasaIuUNwEen

e AnavlsNaa (SPAD Unit) ¥
NI3UID a
N.A.60 11.8.60
1 38.72a 33.28b
2 43.21a 44.86a
3 42.08a 39.53
%CV 13.89 8.53
LSD(0.05) 9.93 5.78

[y

1/ U nﬂl 96 U dl nﬂl v Vv L v 1 U ra 1 U C\C\d‘
ALRAEAN 4 91 AadefinundgmsnesiuuaazAeautlidnuLAnNA 1 UN19@dAnsE AU

ANLdesiy P=0.05
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AUy (Audueny 10 )
nnmsinudeyaludiuvesanaelsiladiuludulufoudqguisuiinfaunsngiau 2560 wui
ad A = ac ) ] P Y] o A a6 W
n35u3sn 3 WJunssudsnisdnnisiasldansiaiilunisdnnisisasulnsy deraslsiadasan windu
63.51 sewaenAe n33uis 2 msldluleweaila (Bio-technique) Wity 54.21 SPAD unit laeyn
mvAuivTIuAaelsiladaan Wevin1simsgvideyanivadaIeuiiguns 3 nssuds wudd

AULANANAUN AN AN TLAUAUTI 95 [Wasidud (1151991 24)

A15199 24. ps1asansAnaslsilaatuluauly 3 n35UAS

» A1naalsWad(SPAD Unit) ¥
nysu3s -
11.8.60 N.A.60
1 56.25b 50.79b
2 57.06b 54.21b
3 63.76a 63.51a
%CV 5.19 3.44
LSD(0.05) 53 3.34

[y

Vaadeann 4 91 AeasNanunadngfiionesananulunaasaaduulanukana i un1sanfnsesu

AR P=0.05

AUuANsd (duduany 10 )

[y

nnsinanaslsiadluludy wuannsuisy 2 nasldlulewadia (Bio-technique) infu

65.27 SPAD unit Wazn353I57 3 Wiy 66.59 SPAD unit FaNsaeInssUIsileliasevideyanieats

'
aa =

! I v & adaa B Aa a
wubifianunana1aiunieada Fans 2 nssudsiduuliulvluneinfndigaaiuau (1n51990 25)

A15199 25. sns1aeansannastsilaaluluauly 3 nssuISvesaIuENSI9A

oo AnavlsNaa (SPAD Unit) ¥
A55U9% -
1.8.-60 n.A.-60
1 62.86b 61.48b
5 65.24a 65.27a
3 65.57a 66.59a
%CV 1.55 3.27
LSD(0.05) 1.72 3.64

[y

Ya1eaga1n 4 91 ANRRgNAIUNaIn8R10 NYIANNUIULARLABALULAIULANA NN UNSARRNTE AU

AR P=0.05
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AuaNiesh (Fudueny 3-4 U)

grnnsTaatnaslsiiasluludy nuinssudsi 1dunssuddnisdanslasldasieailunis
Fanslsadulnsy Sanaslsiladiyindu 60.08 SPAD Unit waznssudsd 2 Arnaslsiladviiu 61.0
SPAD Unit fis1is 2 nesuididlothuntinsiesitayanieadd wuiilifiamuuansisiunisadafissd
AuLdesiufl 95 Wesidus (st 26)

A5199 26. ps1asansAnaslsiadluluduly 2 nssuASauENLNeSH

AnaalsWaa(SPAD Unit) v
n55U739 1.0.-60
1 60.08a
2 61.04a
%CV 9.64
LSD(0.05) 2.97

LY

1/ ! Q{I nO/ ! Q{I ¢NI v v U L ! U a ! U QQ‘NI
ANLRRYIIN 32 91 ALRALTNININNAIEAIN YT IULAazARaUlUlANULANA A UN AT ATISE AU

AR P=0.05

4. mstfudnuiugendal
aauthade (Fudueng 3-4 1)

Mnmsiudeyauazuiuiusenduiiuanlnivuiedy dusiFoununiius 2560 aufasiou
maAs 2560 NUT1Ha 3 nssuABlifiAnuAn1sTuNNERR wudunsuaneealoglutag 4-6
yaAsiana (A31e7 27)

M19197 27 FIUIUEBAFNTIVINNTTUYDIEINUINFLIAARDUNUAINUS DS LAuRaIAL 2560

an AuIUYan
n55475 - —
AN. 60 | 8.A. 60 | 1w.e.60 | WA 60 | §.8.60 | n.A. 60 | N8 60| M.A.60
1 14.17a 27.75a 26.23a 28.75a 31.55a 52.86a 55.30a 6.02a
2 10.52a 18.95a 17.53a 22.52a 27.47a 45.25a 51.85a 5.05a
3 10.80a 29.28a 27.8a 33.4a 40.7a 61.35a 66.82a 4.96a
%CV 39.54 29.63 28.32 46.58 52.72 47.02 a1.8 34.12
LSD(0.05) 8.22 12.98 11.68 22.74 30.32 43.25 41.93 2.96

1/ U lﬂl 96 U dl nﬂl v v L v 1 U ra 1 U C\C\d‘
ANRREAN 4 91 AadefinundgmsnesiuwaazAeautlidnuLAnNA A UN19EdAnsE iU

AR P=0.05



5. N15IAANNEIYDAHY

81

MnMsiuteya wazinAueeeansly 3 nssy

NUINS 3 Teugieaalinieiu daueigen

a

5 AaLe

1 I

duay
Y

(%
Y

LA

uiuAY 2560 funaunaIny 2560

Tu919 11.04-11.99 WURLWAT LLDAATIEN

Foyanneaa wuime 3 nssudsluwandnsiumsadifinseduanudedu 95 Wesidud (m13197 28)

M13197 28 ANHEMILERALYBsEIUUNLASINITIINMTInRUsFRUTWIAY B9 RaunAIAY

. AMugMEan (Fu.)
N335 — -

1.A. 60 | Wy 60 | WA 60 | 1.8 60 | nA. 60 n.8. 60 .61.-60
1 2.17a 5.65a 7.05a 7.62a 7.63a 11.27a 11.08a
2 2.27a 5.33a 8.55a 9.10a 7.30a 12.02a 11.99a
3 2.29a 5.60a 7.35a 7.47a 7.40a 10.18a 11.04a
%CV 47.18 26.90 24.95 27.61 20.41 11.96 11.82
LSD(0.05) 1.83 2.57 3.30 3.58 2.63 2.30 2.14

1/ U tﬂ' 9; U d’ tﬂ' v Y v v 1 U ra 1 U QQdI
ALRAYIN 4 0 AladefinundsemsnesiuwaazAaoaudlidnuLanA i unN1e@dfAnseau

ANLdesiy P=0.05

6. mydaAnnudunsa-mslupuugndu

3UN 34. 1A pH meter wuunnw1 8ve Takemura Ju DM-13

dauunadel (fuduany 3-4 V)

91NN15ANINITINAT pH USnalausudunud Turiasou nguaiau way Austeu Tulsag

aa i 1 oA ™ a o aa aa 1
NITUITNNTINAABDILAAIAT pH vLiJLLG]ﬂG]'NﬂULlI@LUﬁEJ'UL‘VlfJ‘Uﬂ‘Uﬂiﬁ@J’Jﬁﬁq@ﬂ’JUﬂN (N3350 1) IWEJ‘VN 3

aa ] aa v | a P ada 1 A X
NIINUIT LLARAIAN pH VIQJLL‘U'JI‘UﬂJaﬂa\‘i LAY YRNMU C‘!a']ﬂll NUINAN pH ‘U@ﬂVJﬂﬂSimaﬁNﬁﬂqumu

NITUIBN3 haneAn pH Adanuuana1eiulun1e@dd Turaef nssuisn 2 wanean pH lduanaaiu

MeaRlaguiunTsNITYRAIUAL (1151991 29)

a J [ 1 a £ & 1 aa A
M99 29 G]'ﬁ’NLLﬁ@\‘iﬂ’Wﬂ'ﬂllLUUﬂiﬂ-ﬂ’WQIU@UUQﬂﬁiJ‘UEN’d’Ju‘U’]\‘ILﬁﬂ’ﬂuuﬁ]ﬁ%ﬂﬁiiﬂﬁ DU

NeENIAN LL@%L%@UG}@W’]M 2560
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. A1 pH
NIIUID
W.A. 60 n.8. 60 f.Aa. 60
1 5.37a 4.92a 5.44b
2 5.14a 4.86a 5.65ab
3 5.46a 5.24a 5.87a
%CV 3.62 9.18 4.48
LSD(0.05) 0.33 0.79 0.4

[y

Ya1ea81n 4 91 ANRAsNAIUNEINIgR10NYIANNUIULARLABA LU AULANANAUNSADRNTE AU

ANLdesiy P=0.05

suuilu(fudueany 10 T)

nMsAnwINTind1 pH Uialaududumuin luafeu fquieu ns5uAsi 3 a1 pH 7
3.8 FailnruuanisiunsedfidlefisuiunsniSynnuny wastiafeu fusneu A pH veusa
nsndsiunlthianauslsifiruusnsnafunsaifvesdoya Tuvueiiviaieu naiau wuine pH
Y99n3TTN 3 DAnanasuazuanAusawineiunsEn Tuvaeiingsuis 2 uansiiliuansety

M9adi Woeleuiunssuisyaauau (AN57199 30)

o ] I3 i a v WA ! aa a
M13194N 30 C‘]’]ﬁ']ﬁLLﬁﬂ\‘iﬂ']ﬂfJ']llL‘U‘Uﬂifﬂ-ﬂ']\'iv[,u@u‘uqﬂaNSU@QﬂQUTQJWNUIULLma3ﬂ333J'J§1ULfﬂau

NOBNIAN WazLNOU NULIEY 2560

- arauunsa-Ane( pH) ¥
N3507% =
4.8.60 N.8.60 $.A.60
1 4.81a 4.52ab 5.24a
2 4.92a 4.59a 5.27a
3 3.80b 4.30b 3.88b
%CV 6.16 3.70 7.68
LSD(0.05) 0.49 0.28 0.63

Vaadga1n 4 91 Aneasinunaamefiionesaanuluwsas o auuianuwana1a un19anave i

SYAUAULTDNU WAy P=0.05




AuANsd (duduany 10 )

83

1NNSANEINTINAT pH UShadlausudunud ludiasieu dueiey uag anay Tuusas

nN3313sN1IMAaBILEAIAT pH lauanssiudlowSeuiieuiunssuiBgamiuau (n55u357 1) Inevia 3
nN353353eN pH agluyae 5.10-5.54 (1157991 31)

a 1 13 1 a £ a 1 aal
13191 31 Gﬂi’]ﬂLLZ"IG’I\‘]V’]’W‘TJ'WLUUﬂi(ﬂ—@l’]\ﬂu@u‘UQﬂﬁﬂJ"UENﬁ’JuaV]ﬁ’Nmuu@]ﬁ%ﬂiiﬁﬂﬁ

Araudunsa-ana( pH) Y

ez N.8.60 7.A.60
1 5.51a 5.49a
2 5.54a 5.10a
3 5.49a 5.48a
%CV 3.97 5.7
LSD(0.05) 0.38 0.52

Vaadga1n 4 91 Aneasinunaamefiionesaanuluwsas o auulanuwana19  un19anave i

SYAUALLTDNU WAy P=0.05

duamnYIA (Audueny 3-4 V)

1INNISANYINTINAT pH USHallaudududusAaunsng 1AL enaunaIay 2560 wuii Tu

] aa ! | oA ~ ~ ) ax ad Al
wiaznssAsNMsvaaesuansen pH ldunnssiufioSeudisuiunssuisyamunu (35357 1)

Taga 3 n359385A pH aglutiag 5.22-5.73 (31971 32)

a J [ J a o/ a a
13199 32 G]']iNLLﬁﬂQﬂWﬂ’]'ﬁJLUUﬂi@-ﬂNsLu@uUQﬂﬁll“UE]\‘iﬁ'J'UﬁiJLﬂEJiﬁ]

» Arnnudunsa-aa( pH) ¥
nssUI
1.A.60 N.8.60 £.0.
1 5.67a 5.22a 5.56a
2 5.73a 5.28a 5.29a
%CV 9.63 11.64 13.39
LSD(0.05) 0.28 0.31 0.37

VN T 1 4 N : o o oa o aad
ANRAYIIN 32 91 ALRAETINIUNS 8RN ETIULAazARaLLlUTANULANASAUN AT RATIS

ANsLdesiy P=0.05

[y

LnU
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7. UIUNATUUUNS
dauladen (Audueny 3-4 )
NMsivtayadiuIuNg nuintieu nsngiau uay fuenew T9uiunawede 1-4 g

[%
Y

WatUSeuieunssuasnuntudanuwana1anulunie@da 919 3 n55U35 (AN57199 33)

A15199 33 INUIURNAVUNIEUVDIAIUUNLEEN

- MUUNEY
A55UI5
n.A. 60 n.8. 60

1 2.35a 0.60a

2 3.40a 0.25a

3 1.60a 0.20a
%CV 46.61 60.98
LSD(0.05) 1.97 0.18

[y

YA1a88970 4 $1 ANRa8inUnaIn8i19 NIl ukAas A Nl AN ULANAAUN1IED AN T LU
AMULTBNY P=0.05
auynilu (fudueny 10 U)

nnsiivtayadnuuNady wud S1uIUNavesia 3 n3suIsTuunliuanas el

ANERRNUININUIURaNanaslllAuLanANe Ul UNERR (1151971 34)

M19197 34 FUUNAUUAELIYRIEIUYNEY

UG Y
Treatment =

11.8.60 N.A.60 N.8.60

1 24.65a 23.933 17.75a

2 25.27a 23.48a 21.00a

3 28.23a 22.39a 20.50a
%CV 9.69 13.81 46.81
LSD(0.05) 4.36 5.56 2.74

[y

1/ U nﬂl 96 U dl nﬂl v Vv L v 1 U ra 1 U C\C\d‘
ALRAEAN 4 91 AadefinundgmsnesiuuaazaeaudlidnuLanA1 i UN19@dAnsE iU

AR P=0.05

Aulnsed (Fuduany 10 )

nmsivteyadnuiunady wud luginieu fquieu way nsngiau Tuudaznssuds e
IUIUHANaRaIARITIIUNE IR lA LiTiauwansineiulumneada Tuvaen Yisfeu fueneu wui
F1UIUNATIV0EdUTUNTTUITT 3 anasdoundn NITUITYAAIVAN LHBTATIENAMNEDANUIN

Y Y a

N353359 3 T nunavufadedesninssuisyamuauegiltudAyniats uazilenAdiuiu
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aaa oA a o ! ] o aa 4 Y} aa
NAUDINTIUIBDNZ WU llﬂ']LﬂaEJQ']‘U’J‘UNﬁVLﬂJLL@ﬂmqﬂﬂu&LUVHQﬁﬂmLﬂJ@LV]EJ'Uﬂ‘UﬂﬁﬁlI']ﬁ‘sq@ﬂ']‘Uﬂll

(miwﬁ 35)

AN5199 35 INUIUNAUUNIEUYDIFIUANGTIIA

UIUNAY
Treatment =
a.8. f.A. .8.
1 16.45a 14.02a 16.20a
2 16.25a 15.62a 15.82ab
3 13.87a 14.15a 11.67b
%CV 14.92 15.34 26.42
LSD(0.05) a4 3.87 7.11

Vaadeann 4 91 AeasNaunadngfiionesananulunaasaaduuilanukana i un1sanfnsesu

ANLTesiy P=0.05

dudunesh (Audueny 3-4 V)

[y

nnsiivdayadnuiunadunud Tugiufiow nsngiau IuuNauuiaade 5-6 na Ll

AMUBANANAULUNN9EDR Tuvaed Tugramou Aug1eu ASSUITT 1 J9uIuNaway 11 Na NSSUITT

2 $9UIUNALREAY 4-5 NA LREWALAENIIUITHANULANAIINUIUNI9EDR (AN5199 36)

AN5199 36 INUIUNAAUVUNIAUVBIAIUANLNYTH

3} uUNaY
n3535 n.A.60 n.8.60
1 (chem) 5.53a 10.59a
2 (bio) 6.12a 4.25b
%CV 51.65 65.14
L.SD(0.05) 1.53 2.46

v 4 T 4 o v v o o o . o o aad
ANLRAEAN 32 91 ARANIAURaIREfIgnEIReAUluLRaEADANUTAULANAISAUNIED AT

SEAUANNLIBRNU P=0.05

8. N1SINVUIANA VINISIAVUIAKA LUKAAZNY
dauladed (Auduany 3-4 V)

@ v [ v & aal Y [
ﬂ']ﬂLﬂU“UEJJ;IJaLLaZ’JWUUWWNaﬂN WU 3 NTTUIT WAFULVUIALANVIUINUTEUN 1.18-1.94

adl

WwUANT Wethtoyauiasigrineadanuinme 3 nssasluunnseiunieadia (ins1en 37) Tudu

'
) o = v

YaanuusNaRUNgUAnFenINLUAIUgNIT 3 n33UT8 FednFennanilvuinlndiAgaiuluusas

9
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n33u3% Wmaduils urdnwisieluresuuainis Inen1sasiagdnwuznatgusnwazniely na
=2 ' aca = Y a 2 v DA | Y A

nsANwINUI N30T 2 Aen1sdenistaglulamaile wisnulunaduieonnisiudesiian uaz

WensianalupaunaIAy wudl N3N 3 Jonsiusnniian (3N 35, 36 ua 37)

] v &
A1519N 37 VUANAFUUBIAIUULEE

N334 YUIANA (LTURLIAT)Y
1 1.18a
2 1.75a
3 1.94a
%CV 31.77
LSD(0.05) 11

1/ 1 Q{I RO/ 1/ ! Q{I RO/ ! dl Q{I v Y U v U 1 ! U
ANRABAIN 4 91 YAuaduann 4 91 Aadeiinundeniedsneslunesutliinnuianaieiunig

AANIEAUAINULTDIU P=0.05

UM 35. Anvagvesradululiamaaesaiuduu1adeInssuisn 1
N. ANYUEYRWIAHALATHINEUBNETY 4 LFiaY
9. dnwaziloduuazannelunaniy ¢ oy

A.anvaziloduuaziudnniglunaeiy 10 oy

sUN 36. dnuazvearadulullamaassaiuduU1udeinssuisn 2

[

f. aﬂwm%awmmmaLLazﬂamﬂuaﬂmq 4 fey

[

9. dnwazilloduuazinannelunaeiy ¢ oy
A.dnvaziledunaziuannialunasiy 10 Wau
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U 37.: Snvnuzvesmadilunameansauduunaudeansaisi 3
N. SNYALVDIVUIARALAERINIEUBNDNY 4 Lo

1. Envsiofuuansdanielunaoy 4 ey

p Snunizioduuazudanelunaeny 10 iou

auuily (Fudueny 10 U)

MNMsANwIIAYBIHAdL WUTINTIIAEA 3 Tvunelvgian Ae 4.30 WwuRung sesamnAe
n33u387 2 Wiy 3.65 WwuRuas Feks 2 nsaABTnnuLANAeRUNNARR (1131971 38) wagan
wasauduiiy s 3 n5as vhmsdnidensaduiidvualndiAssiuluuiasnsssds dinaduiild an
FAnwrsluviosJifins Tnonismsagdnuazniousnuaznely nan1sAnwinuin n3saish 3 wén

aulunady danisiudesiige (3Un 38, 39 uay 40)

M131991 38 YuaNaduly 3 n3suIsvesaIUnily

- VUK (WUALIRT)Y
QREHEE

n.8. 60

1 3.57b

2 3.65b

3 4.343
%CV 4.32
LSD(0.05) 0.28

[y

1/ 1 dl 9(; U dl dl v v b U U 1 1 L2 QC\d‘
ANRABIN 4 971 ARAINAINNSIRI8ANYSIUABAULUTAMULANANAUNERATISEAUAIIY

\WHostu P=0.05
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3UN 38. dnuaizvesraduluwlamaassauyniunssuisn 1
N. GNYEVDIVUINHALAERINEUBNENY 4 Liou

v & v < A
v, dnuazilleduuaziudnnelunaeny 4 sy

L & v 3 A
ﬂ.aﬂwmzLuaamazma@mdumamq 10 DU

=

JUN 39. anwazvewraduluiUamaaosaiuyniunssuisn 2
N. SNYALVDIVUIARALAZRINIEUBNDNY 4 LiaY
9. anwasiloduuazdnnielunaoiy ¢ o

A.anvasiloduuaziudnniglunasiy 10 Wou

UM 40.: SnvzvewraduluiUamenssaiuyvilunssuisn 3
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f. é’ﬂwmsﬁuawmmwaLLazﬁamauaﬂmq 4 oy
[ & v <3 A
9. aﬂwmzmaamamammﬂiumamq 4 1n9u

A.anvaziloduuaziudnniglunaony 10 oy

AulNsed (duduany 10 V)

PNNIANYIVUIAVBINAFY 19 3 N3TUTTlTANUUANANTUMNEDER InevuInveInaduog

3.36-3.82 LUAWAT (M15197 39) UaENITAUAARENHAFNIINUUAYDIAIUANTIANI 3 NTTUTT B

AndenuaniivwnlnalAssiulunsiaznssu s dnaduils indnwideluresliinig Inen1snsiag

anwaizngueniavngly nan1sAnwINUI1 N3N 2 wisdulunady Jernsvhudesiian (U7

a1, 42 uay 43)

] Y ax a ¢
M1919N 39 mi’NLLaﬂwmﬂwaﬁﬂu 3 AFIUITUDIAIUANTINA

- VUK (WURLRg)Y
n33475

n.8. 60

1 3.82a

5 3.77a

3 3.36a
%CV 8.49
LSD(0.05) 0.53

1/ U lﬂl 96 U dl lﬂl v Vv U v 1 U ra 1 U a
ANRREAN 4 91 ARdelinundgfsnysiuwiazAoaullidnuLAnA1s uNIEn

ANLdesiy P=0.05

3
u
N. ANWULYDIVUIAHARALHINEUBNDNE 4 LADY
9. anwaziloduuazdnnislunasiy 4 wou

A.dnwauzieduniglunasy 10 1oy

U 41. anvwazvaanaduluwlainnassaiuansiednssuisn 1
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SUN 42. ANWULVBINAFUIULUAINAABIAIUENTWANTTUITN 2

[

N. ANWULYDIVUARALAZEINBUBNDNY 4 LD

e

9. anwaziloduuazdnnislunasiy ¢ wou

[ & v [ A
ﬂ.aﬂwmsLuaamazmammsﬂumq 10 DU

JUN 43. dnvazvewraduluiuamenassaiudnsidnssuisn 3
N. ANwETWINHALALEINEUBNSY 4 LBy

1Y

1. Snvasiofuuansianiglunaoy 4 Weu
p. Snvnzidofuuansianiglueny 10 ey
AudAYIR (Audueny 3-4 V)

NMSFNY TUeTetKAdY WUtk 2 nsaaBlaifianuuaneatuneadii Tnsvuienadu
2 n55uABTegf 2.39-2..40 WwuRums (AN319i 40) egslsfinu nmsdudnEentaduInuUAEY
anifiesh e 2 n33u38 BedmBenunaiidvunalndiAssiuluudanssnis dwaduild sdnwidely
vieaUfRns Tnensnsagdnuaznieusnuazaelu nanisinwmudt nssasi 2 Saduisnsly

Bio-technique Tun1sdanslsadulvsy waadulunady Jeansiutesiian (U7 44 uag 45)
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] 1y aa A a
M1919N 40 mqif\lﬂLLaﬂ\isUuqﬂNaﬁlﬂu 2 ATIUIDUDIFIUAULAYTH

WIANEG (LBURLUAS)Y
Treatment
n.8.60
1 2.39a
2 2.40a
%CV 40.80
LSD(0.05) 0.50

1/ U dl ’; U dl lﬂl v v U v ! U 1 ! U aaa
ALRAYIN 32 91 ﬂ']LaﬁEJVIG]']%JM@WYJEJWJ’EJﬂUﬂULLWﬁ%ﬂ@aﬁ\luﬂlﬂﬂ\lﬂ’c‘l’mLLG]ﬂG]Nﬂ‘H‘VI’NﬁﬂGWIiS@U

ANLdesiy P=0.05

E‘Uﬁ 44, aﬂwmvsuaqmaaﬂuuﬂawmammuamLﬂaimmsmﬁ‘w 1
f. 'sgfﬂ‘li}m”UEN“UU'lﬂNaLLﬁ“N'Jﬂ']EJUE]ﬂ@']EJ 4 \feu

. aﬂwmuLuaaml,aumammaiumama 4 \hiou

A. é’ﬂwmmuaamLLavmammsﬂumama 10 oy

Ul 45. dnunizvesradiluilamaassauanifesingsiisn 2
. dnvuzIRIANALAEEINBLNS Y 4 Wiou
v, aﬂwm‘vmaauuawmﬁmmﬂumamq 4 \flou
A Snvamiloduuazdanislunaeny 10 ey
9. MTINAMUNIY
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aauthade (Fudueng 3-4 1)

2INNTATIIADUANAILNIY (%Brix) Turdudureauduinaden suranaiianunsatin
pydeuina 1 vunn esaniimsaanatios :nnmsTariaamnL wuingsIsT 2 vudigade
fiANANIIIINAY 10.73%brix 59983111553357 1 WU 9.68 Y%brix davha 2 nsauFlaiiaany

LANANAUNINEDH (BN5199 41)

o o =1 &
M19190 41 mimmmmm%ﬂmuﬂwLaEJ’JLﬂawgmmJ

YUIANE AU (%Brix)"
walig) N533IsA 1 9.68a
walvgy N35uisa 2 10.72a
walvie) n3su3ad 3 6.88b
%CV 9.96
LSD(0.05) 1.23

[y

1/ ! ¢NI RO/ ! dl ¢NI v Y s L L 1 1 o QQdI
ALRAEAN 4 91 AedsnurasnlgisneslunesutluinuuanAtsi un i AN sEAuAIY

\HosTu P=0.05

auUnilu (fuduany 10 U)
INNNTATIVEDUAIAIUNITUYDINATUUARZYUIN WU HAGUVUIA LA UALVUIALENUDS
aca ~ - a A ~ ) P W
N330357 2 Pesiudanumiuagallaisuiuyaauay Inenalugiiniuninu wiidu 9.16
9%Brix 599891178 NSTUITA 1 WinAU 8.88 % Brix T9714 2 N55UAS lITANULANANAUNIEDR dIUNa
LANAIMUNITUYDINTTUITN 2 AU 8.86 % Brix 5898911ADNTIUATA 1 TAIAMUNIUYITU 6.69
PR 7 aaa Y aa o o [y & aay 1
% Brix 9919 2 NSSUITUAMULANANNAUNIADH dMSUNAFUIUINNATS WUINTY 3 N55UATLUTANL
wansaiu TngAAuvueglutig 8.48-9.48 %Brix (113197 42)

o (% 174 ! 1 A A
19199 42 ﬂ1i’mmmmmmamaaﬂmm@waﬁmﬂmaﬂaaugwmﬂumauamﬂm

Hadu (vualug) Nadu (VWIanana) Hadu (VuIaLan)
| MAnunu — ANAIINIITU — ANAIUAIU
N3UD G6Brin NTUID G681 QEEFIRn 6B
N35u3ET 1 8.88a 353357 1 9.48a 353337 1 6.68b
nesAsi 2 | 9.16a N33357 2 944a | n3AEd 2 8.36a
N35u3E7 3 7.87b 353337 3 8.48a N35u3E7 3 6.54b
%CV 6.34 %CV 10.49 %CV 12.71
LSD (0.05) 0.7539 LSD (0.05) 1.3198 LSD (0.05) 1.2599

[y

1/ALRA8970 5 971 ANLRASNRNUNEIAIEAITNYI I UADANY LT AIUWANANAUNIIED AN AUAINY

\Fosfu P=0.05
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A7UANsA (Fuduany 10 V)

PINNIATIVABUAIRUIIY WUT HaduvnaliguazuIndnuenssuisn 2 Sidedidud
avugsanidefisuiuganuan Tassalnafiermmmiu Wiy 1120 %Brix sesasnde
NS5UARA 3 Wiy 10.56 % Brix Bevs 2 nssiRlldemuAnesTUNNSERR drunaEnAIIY
YOINTTUIRT 2 WU 9.12 % Brix 5098911ADNT5UATA 3 TlA1AsUVITAU 8.90 % Brix Suia 2
NS5UAREAULANANRUMNSERR dmSuNaduTInnas w3 nssudslifauuansietu Tae
AAuyuegluTIg 9.20-9.80 %Brix (AN31971 43)

M1319% 43 NM5iInANUMIIUTBIHadNluLAz YL YRIEIUENSIAL U BN AAY

nadu (vuinlvg)) nady (VWIANaa) WAy (VuaLan)
AR . :
- - AR - ANAUNEINY
AS5UTD U AU Y ASIUTD o
Y (%Brix) (%Brix)
(%Brix)
5517 1 9.74b 35099 1 9.80a 35099 1 7.44b
nssuAs 2 | 11.20a 550337 2 9.20a 550337 2 9.12a
ns5u3aN 3 | 10.54ab ns5u3an 3 9.58a ns5u3an 3 8.90a
%CV 6.19 %CV 13.16 %CV 8.69
LSD (0.05) 0.8952 LSD (0.05) 1.7279 LSD (0.05) 1.0157

[y

1/ 1 dl g 1 dl dl v v U L2 U 1 1 U Qadl
ANRAEAN 5 91 AladununasgssnesiunesudluiinnuuanatesiunsaifinsauaIu

\Fostu P=0.05

AuauAYIR (Audueny 3-4 V)

ANNNIATINFDUAIAINUMTTUTDINE LA IUNA WU AVIINLYBINAGHTA3 VIRV
2 n353Elalumnanetu Sauddnmnueinuvenssudsa 2 Aensld Bio-technique Tun1sdnnislsn
fulnsuazduwnldululumediani uiidlomuandmeedanuiine 2 nssudtldfinuuandneiy

1987 TnBT9ANIUYEIENBET 9.30-11.90 %Brix (A51971 44)
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] U ¥ I a a A
19199 44 miammmmm%mmaaﬂmmammﬂumuamLﬂmmLmau@mﬂu 2560

Hadu (Aunlvg) Hady (VuIanang) wady (Yuiaiin)

- ANMINNTIU o ANMINNTAIU o ANMINNTAIU
n3317%5 %680V N33U35 B0V NIIUTD B0V
353357 1 10.003 55357 1 9.34p 353357 1 11.903
553357 2 10.68a N55u3E7 2 10.84a N35u3ET 2 11.28a

%CV 9.44 %CV 9.23 %CV 15.07
LSD (0.05) 1.4241 LSD (0.05) 1.3588 LSD (0.05) 2.5475
1/A1a88970 5 91 Anadiinunddieiasnusluneduiilliinnuunnansiunieedifiss fuainy

\HosTu P=0.05
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o e ¥ a a = Y + a a 6
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Abstract

Based on the above test results, it was found that the management of citrus stem
disease with bio-techniques can makes citrus grow more than management of farmers who
use chemical fertilizers primarily. When calculating production costs, it was found that
farmers had to invest higher than the use of chemical fertilizers at the initial stage of
treatment which still gives the farmers unsatisfactory productivity. The research team
therefore commented that the training was not carried out to disseminate this knowledge as
originally planned. By adjusting the plan from treating the citrus trees that show decline

symptoms which requires resources to restore the citrus tree volume. Resulting in high costs

Is the use of bio-techniques since planting citrus Together with adjusting soil conditions for
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good drainage By mixing organic fertilizer and sand into the planting hole And develop the
use of Chaetomium fungus in a fresh form that farmers can increase their use And prepared
a demonstration plot in the Pu Muen area The experiment was divided into two methods:
using bio-techniques together with soil improvement. And management using chemical

fertilizers since planting.

Keywords: Biotechnique
Al
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