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Use of Organic Acids and Coating Agents to Control Green Mould Rot and
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Abstract

The effect of 5 organic acids, formic acid, acetic acid, citric acid, malic acid and ascorbic acid, on green mould rot
and anthracnose disease of tangerine fruit was evaluated. Causal agents of these two diseases are Penicillium digitatum and
Colletotrichum sp., respectively. The results revealed that, 0.1% formic acid completely inhibited the growth of P. digitatum
and Colletotrichum sp. on culture medium. At 0.2% acetic acid completely inhibited the growth of Colletotrichum sp., while
inhibition of P. digitatum needs 1% acetic acid. Tangerine fruits were inoculated with the two causal agents, and then soaked
in each organic acid. Formic acid and acetic acid at 0.1%, 1%, 3% and 5% could reduce disease incidence of green mould rot
and anthracnose on tangerine fruits. Therefore, both acids : formic and acetic acid were selected for further study with two
coating agents, Q-yield and Stafresh. The result showed that tangerine fruits treated with 3% and 5% of formic acid and acetic
acid and then coated with Q-yield could reduce the incidence of green mould rot and anthracnose diseases. The use of 3%
and 5% formic acid and coated with either of the coating agents had rather decreased the severity of anthracnose disease than

the use of acetic acid. Any way the tangerine fruits treated with 3% and 5% formic acid showed peel surface damages.
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Table 1 Growth of P. digitatum at day 9 and Colletotrichum sp. at day 7 on medium that mixed with organic acids.

Treatment diameter of colony of fungi Treatment diameter of colony of fungi
on medium (cm) on medium (cm)
P. digitatum Colletotrichum sp. P. digitatum Colletotrichum sp.

1% formic acid 0 0 1% malic acid 3.05 1.96
3% formic acid 0 0 3% malic acid 1.50 0
5% formic acid 0 0 5% malic acid 0.97 0
1% acetic acid 0 0 1% citric acid 3.19 1.48
3% acetic acid 0 0 3% citric acid 1.50 0.64
5% acetic acid 0 0 5% citric acid 1.01 0
1% ascorbic acid 3.14 0.48 control 4.10 7.20
3% ascorbic acid 2.47 0

5% ascorbic acid 1.75 0




Table 2 Effect of organic acids to disease incidence of green mould rot disease at day 4 and anthracnose disease at day 10.

Treatment diameter of lesion from disease (cm.) Treatment diameter of lesion from disease (cm.)
green mould rot anthracnose green mould rot anthracnose

0.1% formic acid 4.97 0.90 0.1% malic acid 6.21 1.52
1% formic acid 0.88 0.54 1% malic acid 6.26 1.38
3% formic acid 0 0.37 3% malic acid 5.85 1.54
5% formic acid 0 0.26 5% malic acid 5.74 1.13
0.1% acetic acid 5.43 1.17 0.1% citric acid 6.32 2.14
1% acetic acid 2.61 0.40 1% citric acid 591 1.10
3% acetic acid 0.65 0.81 3% citric acid 5.74 1.12
5% acetic acid 0 0.48 5% citric acid 6.32 1.21
0.1% ascorbic acid 591 1.03 control 5.61 1.76
1% ascorbic acid 6.16 1.47

3% ascorbic acid 6.27 1.11

5% ascorbic acid 6.07 0.42

mnaaeshi 3 nageulszanimmvensadunidufumsnaevAllumsaiugulsn  green mould rot uaz
anthracnose n'aumiﬂgm%a P. digitatum V30 Colletotrichum sp. UHHNAF

913111030 formic 1A acetic MIMATOUITIWAVATIAADUAT 2 1A A0 Q-yield 1Az Stafresh WU lums
A2UAUTIA green mould rot Tﬂﬂﬂguwaé’uﬁmumiﬂgmaﬁa P. digitatum 338059 formic N30 acetic ANMTUTY 1%, 3%
18T 5% UAAAADUAIRI Q-yield LAZYUAIONTA formic ANMTNTY 3% 1Az 5% NADUAIAIY Stafresh AWITDAANT
alsn green mould rot Tusuil 4 ndamsignide 1dhiuandeiu nazilunduiiaansfialsalddfia uansann
control DI NTNHAIAYNNADA (11314 3)

AUMIAIVANTIA anthracnose WU waﬁﬂgnﬁamﬁ'ﬂvﬂa Colletotrichum sp. WagyUNIA 3% formic HAAATOUA?
&0 Q-yield Am13naAMIIAATIA anthracnose 18ATA T09a901R0 FURIBNTA 5% formic 1AGOUAIRI Stafresh Liaz
FUNTA 5% formic AADUAIRIE Q-yield amdwy myguraduirumsignidedionsa acetic ynaudiunds
mdenidasmsindenin wuhldnalumsmuguisadiniimsguradudaonsa formic anududu 3% waz 5%
T 3)

msguRadudiensa formic 1§y 3% uaz 5% MlRfduFenoedugusa Aedases Tudiiudihmady

' v .Y v o QYA ¥ 3 9 1A Yy v 1 a = o a Y
lmﬂﬁﬂfﬂﬂ’)ﬂﬂiﬂ acetic IUNUU 5% T]1Gl1’iW’JﬁllLﬁfJﬁWleﬂﬂui‘JEJ UANANNVNUU 3% llﬁJLﬂﬂﬂ’NllLﬁfJW?fJﬂ‘]JW’JﬁiJlaﬂ




Table 3 Effect of organic acids and coating agents on disease incidence of green mould rot disease at day 4 and anthracnose

disease at day 10.

coating agents acids diameter of lesion from diseases (cm.)
green mould rot anthracnose
Q —yield 0.1% formic acid 1.53 cd 1.50 ab
1% formic acid 048 d 0.85 bed
3% formic acid 029 d 024 d
5% formic acid 0 d 0.46 cd
0.1% acetic acid 2.32 be 0.74 bed
1% acetic acid 0.38 d 1.38 ab
3% acetic acid 0 d 0.79 bed
5% acetic acid 0 d 0.78 bed
Stafresh 0.1% formic acid 6.78 a 0.86 bed
1% formic acid 1.30 cd 0.82 bed
3% formic acid 0 d 0.73 bed
5% formic acid 0 d 0.27 d
0.1% acetic acid 5.81 a 1.17 abc
1% acetic acid 341 b 0.75 bed
3% acetic acid 2.77 be 0.81 bed
5% acetic acid 2.76 be 0.82 bed
control 7.01 a 1.76 a
LSD (P=0.01) 1.82 0.85
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