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Title : Effect of Crude Extract of Garlic (A//ium sativum) on In vitro
Growth of some Post-harvest Plant Pathogenic Fungi.

By : Miss Wasana Sawasdeemongkhol

Degree : Bachelor of Science in Agriculture

Mojor fleld . Plant Pest Management Technology

Advisor

Co-Advisor

(Asst. Prof. Dr. Tanimnun Jaenaksorn)

Abstract

Amongst the new ecologically safe developed—approaches to plant protection,
the search and study of natural compounds of plants having fungicidal, growth
regulator and other kinds of properties is one of the promising directions. Therefore,
the effect of crude extract of garlic (A/lium sativum Linn.) was evaluated on in vitro
growth of some postharvest plant pathogenic fungi, namely Collefotrichum musae,
Alternaria alternata and Rhizopus stolonifer. The above pathogenic fungi were
chosen to be tested because the postharvest diseases they caused are responsible for
high economic losses annually. The tested concentrations of plant crude extract
(garlic:sterile water was 5:1) were'O, 1,000, 2,000, 4,000, 8,000 and 16,000 ppm. The
results indicated that garlic crude extract has an inhibitory effect on all tested fungi.
That is, garlic crude extract could significantly reduce mycelial growth rate, final
colony size and spore production of all tested fungi at 1,000 ppm a.i. or greater
concentrations compared to growth on unamended medium. The significant growth-
reduction (in terms of mycelial growth and spore production) was positively
correlated with the increasing concentrations tested. At 16,000 ppm, the greatest
inhibition was noted in all three tested fungi. The greatest inhibition were 91.33, 37.83
and 27.44 percent on mycelial growth while 81.48, 67.18 and 77.5 percent on spore
production of Colletotrichum musae, Alternaria alternata and Rhizopus stolonifer,
respectively. To conclude, before a garlic crude extract can be adopted as a possible
promising disease control agent, there is still a need for further investigation on its

efficacy on various plant pathogens both in vitro and in vivo.
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,’,’ A o
YN 4 FUANH Y
a A 4

Holt ef al. (1995) l@vimsenyidninavesmsananssieuniinanenisiud
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mstugansesgau Tamadule Fewalunsdudsiinaasesnauaiun 1 Gasuaudaiun
5 Mosuanlutunsng Aszdunududugega (4,000-16,000 ppm) 1ima liuananiunig
P o Y Y o 4 A 13 a A [ c’ll 2 A 3
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Wound A951091U84 Gravanis ef al. (1998) Idvinisdnuinaniulylldvesarsada
v 14
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1 oy o~ o/ A s J A o =
Mmaah 1. uaadniwavesmsatansedenfiszavanudududieg aemanTa@ula
mudule (vegetative growthy uaz msaseiles (reproductive growth)

9/ v
o831 Colletotrichum musae 991y 1-5 Tu

gaumndudu durhgudnaalaladl (wu.) innuailed
YBIEITANA (x107)
nszifen(ppm) fuil 1 Jufiz A3 Suild Sudi s
0 230a" 4132 6282 8352  9.00a 2.16a”
1000 1.35b 2.43b 3.55b 5.03b 6.33b 1.27b
2000 1.05¢ 1.78¢c 3.20c 4.90b 5.90c 1.18b
4000 0.70d 0.90d 2.11d 3.69¢ 5.35d 1.83a
8000 0.70d 0.70e 0.93e 1.24d 1.70e 0.75bc
16000 0.70d 0.70e 0.70f 0.70e 0.78f 0.40c¢

1,2/ 2} 4 3’ 1 4 4 o =) @ q’;’ =) v [ an
T AUNAYIN 4 9 ﬂ'llﬂﬁEI‘VIW'IN@%"Jﬂﬂﬂﬁi!ﬂ“ﬂuﬂuiulllﬂ@l\i l]uummnmncémﬂummﬂﬂ

Nszau P 0.05 Taenlisudiou Treatment Mean 11Uy Duncan’s Multiple Range Test
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Colletotrichum musae (5 days)
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' ¥y
MWD 9. uapIdnyaENERIYAY TavenTas Colletotrichum musae VUV
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AN 2. HAAINTNAVIETANANTUNIUNTZAVAVUTUANS ADMTIT AL TaN1S

Y s v ¢ . &
iduly (vegetative growth) nazmsadeaied (reproductive growth) 814831

Alternaria alternata ﬁmq 1-9 Ju

sEaUAIId Y idurigudnanalnadl (w.) $1uou
YOIMTANA GALH
n3zMou(ppm) UN 1 TuN 2 U 3 Tui 4 Juns June N 7 JuN 8 JuN9 (x107)
0 1.16a" 245a 3.18a - - - - - - 3712’

1000 I.13a  2.08b 2.63¢c - “ ’ - - - 021d
2000 123a 193b 2484 - - s - - - 0.10d
4000 I.18ab 1.95b 2.80b - . - - . - 0.14d
8000 1.0lb  1.53c 220 - - , . \ - 1.55b
16000 0.86c 1.40¢ 2.00f - \ / - S - 1.22¢

1/ 2/ ' d' :I v d' d‘ Y % - % qi: 01 . w aan
2L AURasIN 4 T ANRAINAWAIBONHTITIBUAUTUIINAY llllJﬂ’J'llJ!lﬁﬂﬁNﬂl!‘ﬂNﬂﬂ@

N3zav P 0.05 TaenlSoumon Treatment Mean 11U Duncan’s Multiple Range Test

v 4 S & Aad ' @ 4 a & o
naaadurigudnanvesIalati hiannsodaldideannmamstualecontaminate)

1 o
AAYIYDUUANITY
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Alternaria alternata (7 days)

MAN 12, naasanyuemaniy fu Taveuse Alternaria- alternata V191113

o

PDA finaumsananssounszaua uninduaias
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MINN 3. HAADNTNAVIINTANANTZNGUNTZAVAMTUTUA N domMTaTyay Tana

¥
iduly (vegetative growth) uazmsadnales (reproductive growth) ¥8 %931

Rhizopus stolonifer 1919 1-3 Ju

srauaududu durhgudnaralalad (au.) fwuales
YOIANTANA (x10°)
nIziNeu(ppm) Juii 1 Judi 2 Juit 3
0 3.30a" 6.00a 9.00a 2.00a’
1000 2.50b 4.30d 5.10e 1.12b
2000 2.30c 3.95E 5.50d 0.79¢
4000 2.13d 5.00b 6.60c 0.69cd
8000 1.80e 4.70¢ 7.03b 0.77¢
16000 L1 4.10e 6.53¢ 0.45d

1/ 21 2 = :' ' S F 4 @ A [ 3 n 1 U @ aa
CTAURNAYIN 4 X ﬂ']lﬂﬂﬂ‘ﬂﬁuJﬂ'Jilﬂﬂ}lilﬂﬂﬂul]u:lu!lu?ﬁ\i thJﬂ'J'lllll@lﬂ@lNﬂu‘ﬂ’Nﬂﬂ@

N3zAv P 0.05 TaenfTouifion Treatment Mean 10 Duncan’s Multiple Range Test



100+ - S -
O nlesduimsiudaimsniy@viavouduly ()

o O wosduimsiudimsadraaros (x10% 775
80- AL
65.5
704 60.65 — 61.5
v 60_ P20 % C ]
S 50 % ]
2 =1 5
2 40 .

30
20+
10

0-

21.49

Y o oo o D o o Ao H o7

L
o R 555
~

N s

g"/ﬂ//////////////ﬂ///ﬂ}’m.

N

|

0 1,000 2,000 4,000 8,000 16,000

AT MY I IsANANIZINGH (ppm)

d‘ J a 4 1 oizl a a0 e 9 G 9 I'd
M 14, uaasilesiguamsdudimansyay Taveuduls uazmsainailosves
Rhizopus stolonifer #1974 3 TUUU M3 PDA MWanmsanans sieui

FEAUAMMITUTUAIN



31

Rhizopus stolonifer (3 days)

MW 15. laasanyuen iy ey Taue ¥l Rhizopus stolonifer YU

PDA Ninauasananszifaunszauainnduduaisn
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Source df SS MS F F.05 F.01
Treatment 5 7.9133 1.5827 712.20™ 2.77 4.25
Ex Error 18 0.0400 0.0022
Total 23 7.9533 0.3458

** = highly significant at 99% Lewel
GRAND MEAN = 1.1333

Cv = 4.1595%
LSD .05 = 7.003
LSD .01 = 9.593

v 3/
MIINNINA 2 LaRmams IR N satavesmansyRu Tamudulsveuies
Colletotrichum musae VU815 PDA NHauaIsanansziies

srauaMdudUANY a1y 2 Ju

Source df SS MS F F.05 F.01
Treatment 5 360871 72174 1574717 277 425
Ex.Error 18 0.0825 0.0046
Total 23 36.1696 15726

** = highly significant at 99% Lewel

GRAND MEAN = 1.7708
Ccv = 3.8231%
LSD .05 = .1005
LSD .01 = 1377



[) F
MINUINT 3 uaasHanI IR RadAveImsT Ry Tamadulsveuies
Colletotrichum musae U815 PDA finauasananssiiey

zauamdududIen fieg 3 Ju

38

Source df SS MS F F.05 F.01
Treatment 5 847847 169569  1829.06™ 2.77 425
Ex.Error 18 0.1696 0.0093
Total 23 849516  3.6935

** = highly significant at 99% Lewel

GRAND MEAN = 2.7937
Ccv = 3.4464%
LSD .05 = .1430
LSD .01 = .1959
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Source df SS MS F F.05 F.01
Treatment 5 157.6021 31.5204 262367 2.77 425
Ex Error 18 0.2162 0.0120
Total 23 157.8183 6.8617

** = highly significant at 99% Lewel
GRAND MEAN = 3.9833

Ccv = 2.7517%
LSD .05 = .1628
LSD .01 = .2230
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Source df SS MS F F.05 F.01
Treatment 5 189.1133  37.8227 1204.97™ 2.77 425
Ex. Error 18 0.5650 0.0314
Total 23 189.6783 8.2469

** = highly significant at 99% Lewel

GRAND MEAN = 4.8416
Ccv = 3.6593%
LSD .05 = .2632
LSD .01 = .3605
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Source df SS MS F F.05 F.01
Treatment 5 0.3584 0.0717 11.93" 277 425
Ex_.Error 18 0.1081  0.0060
Total 23 0.4666  0.0203

** = highly significant at 99% Lewel
GRAND MEAN = 1.0937

cv = 7.0861%
LSD .05 = .1151
LSD .01 = .1577
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Source df SS MS F F.05 F.01
Treatment 5 2.9038 0.5808 2884™ 277 4.25
Ex Error 18 0.3625 0.0201
Total 23 3.2663 0.1420

** = highly significant at 99% Lewel

GRAND MEAN = 1.8874
Cv = 7.5185%
LSD .05 = 2108
LSD .01 = .2887
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Source df SS MS F F.05 F.01
Treatment 5 3.5571 0.7114 89.86 " 2.77 4.25
Ex Error 18 0.1425 0.0079
Total 23 3.6996 0.1609

** = highly significant at 99% Lewel

GRAND MEAN = 2.5458
Ccv = 3.4950%
LSD .05 = .1321
LSD .01 = .1810
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Source df SS MS F F.05 F.01
Treatment 5 6.0771 1.2454 5178  2.77 425
Ex.Error 18 04225  0.0235
Total 23 6.4956  0.2826

** = highly significant at 99% Lewel

GRAND MEAN = 3.1208
Ccv = 4.9092%
LSD .05 = 2276
LSD .01 = 3117
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Source df SS MS F F.05 F.01
Treatment 5 15.6438 3.1288 12446 277 425
Ex.Error 18 0.4525  0.0251
Total 23 16.0963  0.6998

** = highly significant at 99% Lewel

GRAND MEAN = 3.6374
Cv = 4.3588%
LSD .05 = .2355
LSD .01 = .3226
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Source df SS MS F F.05 F.01
Treatment 5 32.9183 6.5837 160.14™ 2.77 425
Ex Error 18 0.7400  0.0411
Total 23 33.6583 1.4634

** = highly significant at 99% Lewel

GRAND MEAN = 3.9083
cv = 5.1879%
LSD .05 = 3.012
LSD .01 = 4126
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Source df SS MS F F.05 F.01
Treatment 5 59.0638 11.8128 252.38" 2.77 425
Ex.Error 18 0.8425 0.0468
Total 23 59.9063 2.6046

** = highly significant at 99% Lewel

GRAND MEAN = 44]25

CV = 4.9030%

LSD .05 = .3214

LSD .01 = 4402
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Source df SS MS F F.05 F.01
Treatment 5 89.9771 17.9954 39382  2.77 4.25
Ex.Error 18 0.8225 0.0457
Total 23 90.7996 3.9478

%k 3%

GRAND MEAN
Ccv

LSD .05

LSD .01

highly significant at 99% Lewel

4.7458
4.5042%
3175
4350
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Source df SS MS F F.05 F.01
Treatment 5 119.3971 238794 55641 277 425
Ex.Error 18 0.7725 0.0429
Total 23 120.1696  5.2248

** = highly significant at 99% Lewel
GRAND MEAN = 5.0041

Cv = 4.1398%
LSD .05 = .3077
LSD .01 = 4215
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Source df SS MS F F.05 F.01
Treatment 5 4.6897 0.9379 1000477 2.77 425
Ex.Error 18 0.0169  0.0009
Total 23 47066  0.2046

** = highly significant at 99% Lewel
GRAND MEAN = 2.2437

Ccv = 1.3646%
LSD .05 = 4.5487
LSD .01 = 6.2310
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Source df SS MS F F.05 F.01
Treatment 5 11.4350 2.2870 457.40™ 2177 425
Ex Error 18 0.0900 0.0050
Total 23 11.5250 0.5011

** = highly significant at 99% Lewel

GRAND MEAN = 4.6750
Ccv = 1.5125%
LSD .05 = .1050
LSD .01 = .1439
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Source df SS MS F F.05 F.01
Treatment 5 37.6100 75220 2461757 277 425
Ex Error 18 0.0550 0.0031
Total 23 37.6650 1.6376

** = highly significant at 99% Lewel

GRAND MEAN = 6.6249
Ccv = 0.8344%
LSD .05 = 8.2121
LSD .01 = .1124
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Source df SS MS F F.05 F.01
Treatment 5 8.6148 17230 13.81" 2.77 425
Ex.Error 18 2.2495 0.1248
Total 23 10.8608 0.4722

** = highly significant at 99% Lewel

GRAND MEAN
Ccv

LSD .05

LSD .01

= 1.2637
27.9512%
5247
7188
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Source df SS MS F F.05 F.01
Treatment 5 38.9239 7.7848 22474 2.77 4.25
Ex Error 18 0.6235 0.0346
Total 23 39.5474 1.7195

** = highly significant at 99% Lewel

GRAND MEAN
Cv

LSD .05

LSD .01

1.1558
16.1023%
2764
3787
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Source df SS MS F F.05 F.01
Treatment 5 6.0972 12194 4478 2.77 4.25
Ex.Error 18 0.4901 0.0272
Total 23 6.5873 0.2864

** = highly significant at 99% Lewel

GRAND MEAN = .9704
Ccv = 17.0043%
LSD .05 = 2451
LSD .01 = .3358





