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ABSTRACT: Effect of suppression for zoosporangial germination and mycelial growth of Phyto-
phthora capsici causing red pepper fruit rot, was carried out in vitro test by using NH,OH and
KNO, as ammonium/ammonia, nitrite/nitrous acid and CaCl; as caleium ion. Results of in vitro
tests with NH,OH, KNO, and CaCl, mol solutions demonstrated that zoosporangial germination
of P. capsici was inhibited about 15 to 50% compared with control, according to NH;, HNO as
nonionized form and*Ca*? ions. Ammonia concentration(NH;) was proportionally increased by
high pH level and mol concentration, whereas low pH and high mol concentration showed rather
higher concentration of HNO,.

Ammonia were more toxic at pH 8 than at pH 7 under the same concentration, while nitrous
acid(HNO,) was more toxic than at pH 8. The zoosporangial germination inhibition in the
ammonium/ammonia and nitrite/nitrous acid solutions demonstrated that NN; and HNO, were
primarily responsible for the inhibition at lower concentration and more toxic by increasing
concentration. Ca*? ions showed that zoosporangial germination was inhibitery by high pH level
and increasing mol concentration in comparison with buffer conirol. pH levels affected to
mycelial growth of the fungus, and especially, high pH caused rather retzrdation of mycelial
growth. There was no definite inhibitory response of mycelial growth at various degree concen-
trations of the toxicant solutions.

KEYWORODS: Phytophthora capsici, Ammonium, Nitrite, Calcium compound.
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Fig.1. Percent germination of Phytophthora capsici
sporangia in NH,OH solutions at about pH 4, 6, 7
and 8.
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Fig.2. Percent germination of Phyfophthora capsici
sporangia in KNO, solutions at about pH 4,6,7
and 8.
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Fig.3. Percent germination of Phytophthora capsici
sporangia in CaCl, solutions at about pH4,6,7
and 8.
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Tabel 1. Simultaneous comparison of percent germination of P. capsici sporangia in NH,OH, KNO, and

Ca(l, solutions at about pH 6 and 8.

Approxi- Concentration Concentration Concentration

mate pH - . - i- 72

of toct NH; - NH, Geml. ) NO; HNO, f:ﬁ“;i Ca Germi-

solutions ppm b) - ppm ©) nation M ppm b) ppm c) %) 2) Mo pem b maton

equiy. effec'tlve (%) 2 equiv. effective % 2 equiv. (%) 2)
equv. equiv.

6 0.002 36 005 82 ad)0.0005 23 0.04 8.3 ad) 0001 40 83 ad)
6 0.004 72 003 754 a 00016 736 0.14 746 ab  0.002 80 77 ab
6 0.008 144 01 738 a 0.0032 1472 03 65.3 bcd 0.0036 144 67 bcd
6 0015 270 019 5 c¢ 0006 276 05 524 d 0.007 280 56 de
6 0.002 36 233 782 a 00005 23 0.0004 832 a 0.001 40 79 a
8 0.004 72 466 70 ab 00016 736 00014 78.2a 0.002 80 72 abc
8 0008 144 932 604 bc 00032 1472 0003 70 abc 0.0036 144 61.2 cde
8 0015 270 1747 478 ¢ 0.006 276 0005 60 cd 0007 280 49 e

a) . Expressed as percentage of appropriate buffer control. Figure means an average of at least 600 zoosporangial
germination with three replications.

b) : The equilibrium concentration(ppm) of the ionized forms.

c) . The equilibrium concentration(ppm) of the nonionzed forms.

d) : Figures with same letters are not significantly different(p=0.05) according to Duncan’s multiple range test.
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Fig.4. Mycelial growth of P. capsici treated on O.
A. medium at about pH 4,5, 6, 7, and 8.
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Table II. Mycelial growth of P. capsici on O.A. with NH,OH, KNO, and CaCl, at about pH 6 and 8.

Approxi- Concentration Concentration Concentration

mate pH NH; NH Mycelial NO- HNO Mycelial Ca*t Mycelial

of test : growth ’ : growth

solutions ppm a) ppm b) (mm) ¢) M ppma)  ppm b) (mm) c) M ppm 2) growth

equiv. effective equiv. effective equiv. {mm) )
equiv. equiv.

6 0.002 36 005 415 ad) 00005 23 0.04 40 ad) 0.001 40 4.27 ad)
6 0.004 72 003 407a 00016 736 014 403 a 0.002 80 43 a
6 0.008 144 0.1 41 a 00032 1472 03 40 a 0.0036 144 45 a
6 0.015 270 0.19 401 a 0.006 276 05 40 a 0.007 280 456 a

Control 433 a 433 a 433 a
8 0.002 36 233 306 b 00005 23 00004 337 b 0.001 40 317 b
8 0.004 72 466 313 b 00016 736 00014 34 b 0.002 80 333 b
8 0.008 144 932 303b 0.0032 1472 0003 31 b 0.0036 144 34 b
8 0.015 270 1747 29b 0.006 276 0005 323b 0.007 280 345 b

Control 32 b 32 b 32 b

a) . The equilibrium concentration(ppm) of the ionized forms. Figure means an average of at least 600 zoospor-

anigal germination with three replication.

b) : The equilibrium concentration(ppm) of the nonionized forms.

¢) . Figures mean an average of 3 replications.

d) : Figures with same letters are not significantly different(p=0.05) according to Duncan’s multiple range test.
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Table III. Germination of P. capsici sporangia in solutions of NH,*, NO,~, and Ca*? compounds at about

pH 6 and 8.
Concentration* Approximate  Concentration* Germination®
Compound pH of test (%)
M NH; = NO;7 Cat? solution NH, HNO,

NH, OH 0.002 36 6 0.05 82
(NH,), SO, 0.001 36 6 0.05 83
NH,Cl 0.002 36 6 0.05 83
NH,OH 0.002 36 8 2.33 78.2
(NH,), SO, 0.001 36 8 2.33 78
NH,Cl 0.002 36 8 2.33 79
KNO, 0. 006 - 276 6 0.5 52.4
NaNO, 0. 006 276 6 0.5 53
KNO, 0. 006 276 8 0. 005 59
NaNO, 0. 006 276 8 0.005 59.4
CaCl, 0.001 40 6 83
CaCO, 0.001 40 6 84
CaCl, 0.001 40 8 79
CaCO, 0.001 40 8 80.4

a) | Expressed as percentage of approximate buffer control.
Figure means an average of at least 600 zoosporangial germination with three replications.
* Compare the equilibrium concentration of the nonionized forms, NH; and HNO,, with the equivalent
concentrations(M) of NH,OH, KNO,, with the equivalent concentrations(M) of NH,OH, KNO, and the none-
quilibrium concentrations(ppm) of the ionized forms, NH,*, NO,~, Ca*?, respectively.
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