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Efficacy of chitosan to control diseases and their yields of
recommended Thai soybean varieties
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ABSTRACT: Disease problem is a major constrain of soybean production during May to September, and the
disease control methods that can reduce the application of harmful chemicals is necessary. Chitosan is natural
polymer that can be used to control plant diseases. This experiment was conducted to investigate the effects of chitosan
application on soybean diseases and soybean yield. The experiment was arranged in a split plot in RCB design
with three replications. Main plots were chitosan, carbendazim, and water applications and sub plots were soybean
varieties including SJ5/SSR 8407 y-2-1, CM. 60, CM. 2, ST. 2 and SR. 1 varieties. The results showed that chitosan
and carbendazim applications could control collar rot bacterial pustute, antracnose and root rot diseases, which were
better than water application. In chitosan application, soybean varieties ST 2 and CM 2 produced the highest yield
of 1.75 and 1.65 kg per 8 m?, respectively, and the miximum 100-seed weight of t 14.05 and 14.83 g, respectively.
In addition, chitosan application tended to increase the population of bacteria and yeast on soybean leaves at R2-R3
and RS — R6 growth stages, respectively.

Keywords: soybean, biological control
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Table 1 Estimation of the number of bacterial and fungal population in soil of tested field before
and after treatment application.

Number of bacterial population Number of fungal population
Treatment X10° cfu/ml X107 cfu/ml
Before After Before treatment After treatment
application application
Chitosan 3.33 1.50 37.33 41.34
Carbendazim 4.16 0.34 32.50 62.33
Water 7.99 1.50 20.00 42.33

Table 2 Estimation of the number of bacterial population on soybean leaves after treatment application.

The number of bacterial population at soybean growth

Treatment stages x1 0° cfu/ml
R2 - R3 R5 - R6
Chitosan 77.00 223.84
Carbendazim 136.5 189.00
Water 92.00 137.00

Table 3 Estimation of the number of yeast population on soybean leaves after treatment application.

The number of yeast population in the growth

Treatment application stage of soybean x10° cfu/ml
R2 -R3 R5-R6
Chitosan 75.50 3.50
Carbendazim 46.83 7.33
Water 38.00 0.00

Table 4 Estimation of the number of fungal population on soybean leaves after treatment application.

Number of fungal population in the growth

Treatment stage of soybean x1 0 cfu/ml
R2-R3 R5 - R6
Chitosan 3.83 1.16
Carbendazim 0.33 1.99

Water 5.83 1.16
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naradnsazatelalag Iy sadinain
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Taalaui (collar rot) %qﬁmmmwm%m’] Sclero-
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fawdesiugenyunaie Wug SJ.5/SSR840
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nsldanspilanfiuuandy armnsaaauruln
pananale 100% sasasuntaun msldansazanela
T asuauniadulsalianadld Tnainiai
13A 0.25-0.75% (Table 5)

iw:mm?fyLﬁu‘fmmﬁqmﬁmﬁ R5-R6 Wi
Tenluqayu HanmnainuuAdise Xanthomonas
axonopodis pv. glycines lsauauunsalugianivs
'ﬂﬁm“%ﬂ?’] Colletotrichum truncatum 3mT1NIUN
(root rot) ﬁmmrﬂmm%m‘ﬁ Pythium sp. wazlsa
sansufianmgainlafatediunasianadunime
1nlsn (Table 6)
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wuiflulenluaayu wazlspuandu winuifulsa
wauunIAlUa 13.75 WAz 12.50% AMNAAL LAzl
luleAsniin 3.25 WAz 4.50% ANANAL (Table 6)

fanRestugengang fa SJ.5/SSR 840 7y-2-
1 CM.60 waz ST. 2 wuiilulsaluaayu 1.25, 0.50
LAz 20.75% mINa1su leawauunialua 0.75,
0.25 WAy 15.50% Auaal 13AgN1n 0.50, 0.75
LAY 6.75 %ANAAU Lasnwuulsnaantii 22.35,
22.75 Ay 15.15% RNNa1AU (Table 6)

s lansAnfiuuandy arunsnannindulsa
unniige #a \uaeyuiiniadulan 0.00 - 10.25%
Tsanauunsaluainnadulsa 0.00 - 10.00% lsa
s Tnnaidlulsa 0.25 - 3.75% weldaunsnan
naiflulsraantduld sasasniunisldansazans
alpgu Sefiilsznsnimaauanlsadanandlds
Adnnsldin endulseeensy 9wRsafnNsE
A7 ANANTILUANTN (Table 6)

Table 5 Evaluation of soybean diseases, causal pathogens, and percentage of disease incidence at V4 - V5

growth stages.

Treatment Soybean Causal PDI

application diseases pathogens  SJ5/SSR840 CM.60 SR CM.2 ST.2
Chitosan Collar rot  Sclerotium 0.50 0.25 0.00 0.00 0.75
Carbendazim rolfsii 0.00 0.00 0.00 0.00 0.00
Water 0.75 0.50 0.00 0.00 2.50
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Table 6 Evaluation of soybean diseases, causal pathogens, and percentage of disease incidence in the growth

stage of soybean at R5 - R6

Treatment Soybean Causal PDI
application disease pathogens SJ5/SSR840 CM.60 SR CM.2 ST.2
Chitosan Bacterial Xanthomonas 0.75 0.00 0.00 0.00 13.50
pustute axonopdis pv.
glycines
Antracnose Colletotrichum 0.50 0.25 10.20 10.50 13.00
truncatum
Root rot Pythium sp. 0.50 0.25 2.15 1.75 5.30
Leaf curl Virus 20.25 22.30 0.00 0.00 20.75
Carbendazim Bacterial X.axonopodis 0.50 0.00 0.00 0.00 10.25
pustute pv. glycines
Antracnose C.truncatum 0.25 0.00 6.50 7.25 10.00
Root rot Pythium sp. 0.25 0.25 2.00 1.25 3.75
Leaf curl Virus 20.15 25.30 0.00 0.00 12.15
Water Bacterial X.axonopodis 1.25 0.50 0.00 0.00 20.15
pustute pv. glycines
Antracnose C.truncatum 0.75 0.25 13.75 12.50 15.50
Root rot Pythium sp. 0.50 0.75 3.25 4.50 6.75
Leaf curl virus 22.35 22.75 0.00 0.00 15.15
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LIRS
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nssuAtAuAnlIAtaMAee Ae n1sld
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AUNIDAATRANEDALE 1isandn df error
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HANRATDI0AARY 5 WUG AN ALY wAY
HANARTRIAUE ST. 2 uaziiug CM. 2 danlduan

AN NADANLNUG SR. 1 UW. 1.413, 1.447 uay

1.397 /NuN 8 142 MNAAU (Table 7)

Table 7 Effect of chitosan application on yield of five recommened soybean

Soybean varieties

Soybean vyield (kg./8m2)

Chitosan Carbendazim Water Mean

SJ.5/SSR 8407y-2-1 1.033 ¢” 1133 ¢ 1.020 b 1.0627
SR.1 1.487 b 1517 b 1.397 a 1.467
CM. 60 1.003 ¢ 1137 ¢ 1.037 b 1.059
CM. 2 1647 a 1820 a 1447 a 1.638
ST.2 1.750 a 1.837a 1413 a 1.667
Mean 1.384 1.489 1.263 1.378”

CV. (Soybean varietes) = 6.1%

”In a columm , means followed by a common letter are not significantly different at the 5% level by

DMRT
? Comparison LSD 1% = 0.192

¥ insufficient error df.

HATRIENTAZAE LATAT AR, 100 AR 1B

davaasilgnlutaafau wa. - a.0.
faunResiug CM. 2 1% 1u. 100 WA gegn

14.513 0. waluAnsinemeadALTIE SR 1 39

aa v o &

A1 13.471 N. WALANFANNNADATLRUG SJ.5/SSR

8407 y-2-1 CM. 60 wazug ST. 2 fagin 9.961

13.041 WAz 13.036 N. AMNANFU (Table 8)
Uffsenszwinananianugulsafamaes iy

ANWUEADIVABIENABD W, 100 AR AU N9

Mansazanelalnguinld wu. 100 winvesd
\WABY Wug CM. 2 HAMMNaDALANAINAINAUE
SR. 1 fseflen 14.483 0. uazilsf W, 100 Wi
veaiawidesiug ST. 2 Salaiunnsnemeadify
1 CM. 2 afien 14.050 n. (Table 8)
daunsldansiafianfiuuandn uazinlad
WAl Wi, 100 wia sesdamAesiug ST. 2 &
ﬂ"}Lﬁ'u%muumnﬁmmmﬁﬁﬁ’uﬂ’uﬁ'CM. 2 Gailen
12.593 LAY 12.463 N. ANNANAL (Table 8)
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Table 8 Effect of chitosan application on100- seed weight of five recommened soybean varieties

Soybean varieties

100 seeds weight (Q)

Chitosan Carbendazim Water Mean

SJ.5/SSR 8407y-2-1 10.070d" 9.817d 9.997¢c 9.9617
SR.1 13.443bc 13.770b 13.200b 13.471
CM. 60 12.930c 13.707b 12.487b 13.041
CM. 2 14.483a 14.690a 14.367a 14.513
ST.2 14.050ab 12.593¢ 12.463b 1.036
Mean 12.9957 12.915 12.503 12.804

CV. (Soybean varieties) = 4.2%

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

DMRT
4 Comparison LSD 1% = 1.223

¥insufficient error df.

naaasdnsazatelalaunailasidunlysiv
Tunaundas 5 wug Adanlutae hiau wa. -
q.A.
Lo L

nsdgniainasaluggeidaanen w.a. - a.n.
Tdtamans 5 Wug udamaesenyan 3 Wug Ae
SJ./SSR 8407 y-2-1, CM. 60 WAy ST. 2 Lain
\WAB4RNEAU 2 WG AR SR. 1 WAz CM. 2 N19gua
(% ] al/ A ¥
Snelsaiatamaes Insnsldansaranalalngiu
WRUREUAUAN AN ANSILILANTN KaTHN (N991AD
AILIAN) WUIN N3T8ABAILANIIATIIRDY UAY

Uffsenssudnenasispunulsniames iU
damies ldumnsineiunneada

WuffuaesinlilefdulusiudAnpana
uANFneadiA fail damasaing ST. 2 Tulshiugean
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38.963% (Table 9)

Table 9 Efficacy of chitosan to protein percentage in five soybean varieties

Soybean varieties

Protein percentage

SJ.5/SSR8407 y-2-1
SR.1
CM. 60
CM. 2
ST.2

40.172"
39.024
40.161
38.963
41.957

CV. (Soybean varieties) = 1.3%
v Comparison LSD (1%) = 1.200
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