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le Isolajiog of the causal organisms &

Isolation of the causal organisma of damping-off, .
root-rot, and wilt diseases waa capried out from the appa-
rently healthy seeds, and aiseaaed aeeda) seedlings and
roots collected from different 1ocalit1¢n in ARE.

Date in Table (3) indicate the frequency of 1solated
fungi from diseaaed cumin seeds and plant parts as regard’té-
the different localities (El-Minis and Assiut Governorcteﬂl.

Prom data presented in Table (3) Eggggigg
oxysporum f.sp. cumini followed by P. solani were isolated
more frequently from diseased cumin plants collected from
different local:l.tiu nl-unu.”uaghagm Rl-Minia and |
:'Iallaniuand Assiut, Dyrout, El-Kossia and Ianrhlout than
the other isolated fungi, wheresas, ' A: alternats and
Pusariug solani were isolated tron seed samples, collected
from the different localities (tho same above-mentioned
localities), more frequently than the other fungi.

Generally, Rusarium sclani,Alternaris slternate and
'P. oxysporum f.ep. gcumini were the most frequently isolated

fungi from wilted plants and seeds.

J'2. Pathog tests
_ The pathogenicity of the 1aolated tungi Xo. commercial
" cumin variety was tested by planting in infested soil
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Teble (3) : Frequency of fungi isolated from cumin seeds and

wilted plants grown in different lncations;'

i e YL 21 l___._,‘.b‘-.,k

Prequency % i
Wilted plants and | Seed samples .:} ]
Fungi - rooted roots N fotal
1 * I 1 a,l I R =
El-Minia | Assiut El-Minia| Assiut
™ | A T -
142-3]1 2| 3motal 1[2|3[1| 2| 3|Total
P. oxysporum 20!21 {22?18 19\203_120 slé6|7|614] 3| 31]151
F. solani 15 16 %13 ?14‘16i20§ 94 11 15 13 14 11112| 76 |170
i : oo L {
P.semitectum |1/ 2 1 0 O] 1| 5:3|2,2|3]3 1| 14|19
- P o 2 |
Alternaria |0 013 0|0, 1, 4 26[30 27 |28 |26.27 | 163 |167
alternata . : b ] -
! : I l
Drechslera 1 0 0.0 0} 0 1101581 T7|6! 5] 51 ] 52
tetramera | i
Stemphyllium (0 3 0:0[ 0} 0 313 4|2{1|8] 4] 22| 25
#05- N |
Curvilaris o 1.0'0{0l0of 1]1'1j2jol1l2) 7| 8
lunata o | .
Yerticillium |0 © ©0l0l o0l 1 1)1, 21/ 0j0 0| 4} 5
Cephalosporfum 1 0 0 070/ 0} 1 140/ 0100 2/ 3
: oo {
8p. { * ! ;
Penicillium 8p,0: O o;o"io. o o0 6;8@10 9{8/10| 51| 51
Cladosporiym 1,2 0:0 0,0 3.6/8 918910} 50 33
sp. I TR i
Aspergillus [0°0 0 00,0 - 0'7'11/12(20| 8 6| 64 | 64
niger T I i
A. flavus \00 0,0 0 0f © 6i 5' 6| 7'16/21| 61 | 61
i : : : : S 1 .
El-Minia : 1. Maghagha ! Assiut : 1. Dyrout

2. Bl-Minia 2. BlKossia
3. Kallawi | 3. Manfalout
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using clay No. 25 pots in the greenhouse of the Plant
Pathology Reaeafch Institute, Agric. Res. Centre, Giza)

on November llih in season 1983.

Results ,88 percentage of pre- and
poat-emergence demping-off and healthy survivala,after

21, 45 and 60 days, respectively, are shown in Table (4).

Data in Table (4) lead to the following results :
The tested fungi could be arranged descendingly . regards

their virulence as follows : Fusarium oxysporum f.5p.
cumini, F. golani, Aspergillus ni‘er. A. flavus, Penicillium

sp.,» Gladompopium sp.» I semitectun and Altermarie ajterpate.

1. Fusarium gxsgor f.8p. cumini : was the most destruc- ?
'tive, fungus especially isolate No. 4 (from seed), which ra.#

ulted inthe lowest percentage of healthy survival planta.

2. Fusarium golani ¢ Diseased plants showed symptoma of ]
root-rot and wilting 30 days aIter sowing.

3. Aspergillus niger, A,‘f;avus, Penicillium sp., Cladosporium
sp. and F. gemitectum : Diseased plants showed symptoms

of seed rot.

4. Alternaria alternaia ¢ Diseased plants showed symptoms
of seed -rot and stem blight or cotyledonary rot.

5; Verticillium sp. and Cephalosporium sp. were avyirulent
And always associated with Fusarium sppe.

6. The rest of fungi : No clear symptoms wera‘inv’eatigafcd.
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Table (4) : Effeoct of aoil .inoculation with different.4ecluted fungi on the pre- and post-emsrgence

deamping-off of commercial cumin variety.

Isolated Iaolate| Damping-oft % Healthy | Symptoms and remarks
survival
from Pungi No. F::o- Post= plants
ergence) amergence | grier
8 weeks
2. oxysporuyp f.ap. 1 28.00 32.83 48,00 Wilt
Roots of cumini 2 24.00 | 31.60 52.00 .
wilsed ,
3 23.00 32.50 52.00 " ‘
o 4 21.00 | 35.45 51.00 .
rool 5 26 .00 40.60 44.00 .
Totte 6 29.00 |  36.80 45.00 .
plazits
Jusarjum golani 1 20,00 18.90 65.00 Root and colar ros
’ 2 20.00 18.70 65.00 » ]
3 20.00 17.50 66 .00 " .
c 1 20.00 6.25 75.00 Always isolated with ».
pustlis smiton | cxuasecum o= 2 soiany
2. oxyaporum f.sp. 3 25.00 26.08 54.00 | Wil
sumind 2 29.00 36 .65 45.00 "
3 22.00 34.65 51.00 "
4 30.00 37.35 40,00 »
5 31.00 33.33 46.00 -
[ 25.00 36.68 47.00 "
Jusarium golapi 1 19.00 27.15 56.00 Root rot or golar ros
' 2 24.00 22.38 59.00 . "
3 21.00 17.70 65.00 . .
4 24 .00 T 33 55.00 ™ »
eds Zusariua smitectym 1 20.00 6.25 75.00 J':%:?_:fcéati 'ﬁ;‘.ﬁm
2 21.00 6.33 74.00 issues)
Alternaris alternats 1 22.00 4.23 75.00 Stem bdlight or cotyledoms rdt
Dreghelers jetramers 1 16.00 1.20 83.00 | No clear symptems ar fsolated
Stemphyllium p. 1 16.00 1.20 83.00 |"ith others . "
Curvularia lusste b 16.00 2.38 82.00 " " " .
Yerticilljug sp. 1 17.00 1.20 82.00 Usually isclated with I mp.
Cephalos sp. 1 17.00 1.20 82.00 " n " "
Peniciiliug sp. 1 26.00 1.40 73.00 Seed ros
Cladosporiug ap. 1 26.00 1.40 73.00 " "
Aspergilius piger 1 32.00 1.40 67.00 " .
Aspergillus fiswup 1 31.00 1.40 68.00 " ]
Control 1 16.00 2.40 82.00
L1.3.D. 0.05 3.14 4.77 6.2

.
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The seed health test of cumin seed semples was car-

ried out to detect field fungi on, with, and within these

geeds.

. fungi
Identification of isolated‘waa carried out according

to cultural characteristics and fungel structures under,

stereoscopic microscope (binoculer) Figures (6,j7'and,8)-

1. on_o erminated seeds : (Inspection of
dry seed) '

Different seed samples were collected fram different

localities in ARE (Dayrout, Manfalout, kallawi and Bl-Minia).

- In the laboratory, the dry seeds were clasgsified partly
into seven categories such as, weed, cumin fruit or seed
with discoloration or malformation, inert matter, fruits
with pedicle, seeds with pedicle, fruits without pedicle
and seeds without pedicle. Ten/réplloateﬁ w;re,'taken
from eachisample at random.' sach replicate, .10 g., was
clagsified into the- abovementioned categories and . .
weighed,  Mean quality index of each seed sample should
be calculated from qp@lity index of each replicate,and not

from the mean of each category.

. Pungi frequency percent from each category weTe

recorded after 8 days. Data in Tables (5 & and 5 b) lead

to the following results:The tested cumin seed samples




Fig. (6) 1 Fungi growth on germinated cumin seeds on blotter
paper after 8 days; a) F. oxysporum f.sp. cumini,
X50, b) F. solani, 50X, ¢) F. semitectum, 50X,
d) Verticillium ap., X50. '




Fig. () 1
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Fungi growth on germinated cumin seede in blotter
paper after 8 days; a) Cephalosporium sp., X50,

Drechslera tetramera, 50X, ¢) Curvulariua lunata,

X50, d) Stemphyliwnm ap., X50.
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Fig. (8) : Fungi growth on cumin geeds . in blotter paper
after 8 days; a) Cladosporium sp., X12, b)
Aspergillus flavus, X6, c) Penicillium sp., X6,
d) Aspergillus niger, X25,




Teble (5-8) 1 The off

ect of impurities

or qualitiea on sesd myoOLloTE.

o Total |[Quality
Sesple No. Weight of each Calageny of |index
(gn.) weight| g
. 8. :
b bt 1.30 | 0.10 | 0,20 | 1.70 2.80 | 2,20 {1.80] 10.00 |64.00
™ 1.10 | 0.30 | 0.10 | 2.00 2.80 | 1.70 |2.00] 10.00 163.67
JE-. 0.70 | 0,10 | 0.40 .| 2.16 Z.00 | 2.30 |2.40| 20,00 {68.50
J 0.10 | 0.10 | 0.20 | 2.0 | 2.60 2.20 |2.50] 10,00 |73.00
Mean #80 | 0.15 | 0.80 2.05 | 2.55 | 2010 |2.38| 10.00 |67.29
-~ ‘ . -
Colegores '
L BT 2 |1 « 18 |6 Nean
Pungli
2+ SXERRODE f-8P- cumial | - 4,00 | 3.25 | 3.25 | 1.25 3.25 | .75 2.79
Tuadriun acianl 13.75 113,00 | 7.00 | 6.00 6,50 | 5.75 8.67
l. m 8.75 8.75 5.2% 3.7% 5.00 3:.25 5.79
ALSSEanTis slieiASS 21.75 |21.75 la.50 [a.so [21.25 11.50]  18.73
mm ap. 17 025 1‘7-50 13.00 15 025 16-50 1‘ -50 1‘050
Aiemahxllii 8ps 12-75 |33.00 13.28 | 9.30 10.00 | 8.25 11.1)
W P 2-75 2.7% 2.50 0.75 1.00 0025 1.67
Gophalosporivm #p. 2.25 | 1.50 | 2,00 | 0.50 | 1.00 0.59) 0.96
mm ape 6.50 ”t?, 6.00 4.2% 5.2% 3075 9025
Q20RALORRORAUR P+ 5.00 | 85.00 3,00 | 2450 | 3.00 1.7% 7.04
w Aigar . 4.'00 37.50 4.00' 1.7% | 2.00 | 2. 3-“
w m 3.15 27-50 J.SO 2.00 1.’0 b ‘o”
Bean 8.12 15062 703’ ‘oas 6.04 ‘.”l -
L8 :Dag o5 fOF gafater 0.35 2  Seed sample from Dayrot
fungt- 0.88 - bl " Manfalout
iateraction  2.16 " Nellawl
s " ]

El-Minia

0,1,2,3,4,5, and, 6 _gre,different categories which were explained

in pege 2]:2

»
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Table (5 b) : The effect of quality index on emergence, in
laboratory, greenhouse, and field.

Location Sample No.| Quality Germination %, in

of sample index % | Lab. Pote Field

Dayrout 1 64.00 | 76.50 73.89 58 .44
, .

Manfalout 2 63.67 | To«53 T4.51 50.56

Mallawi 3 68.50 T7.18 T75.92 T4.23

Bl-Minia 4 73.00 | 77.99 T76.50 78.77T

Mean 67.29 | 77.05 75.21 67.00

=
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could be arranged descendingly as regards their quality
indez,qr germination percent as follows 3 El-iinja sample,

-

Mallawi, Déyrod%,and Manfalout samples.

1. The differences in germination persent of tested seed

" gamples were most clear under field conditions.

2. Inert matter'(qatog;r21;followed by infected or die-
colored cumin seeds or fruits‘ (oseeg. 1) were more
contaminated or infected with fungl than the other
.pategeries.

3, Seeds without pedicles (caveg. -6) were the least cont-

aminated with fungi.

2. Incubation tests ¢

Cumin seeds or pre-dipped cumin seeds in Czapek's
1iquid medium for 10 min. were plated on three moist
blotters in Petri-dishes at the rate of 25 seede/dish,

four dishes were used as & replicate. Alﬁo five aurface
sterilised cumin seeds were placed in each Petri-dish

containing Difco potato dextrose agar medium (PDA}, four
replicates, each of 20 Petri-dishes, were used for each
tethod. After 8 days  incubation, the seeds were exa-
nined under stereobinocular microscope for the presence
of fungi. Whenever necessary the compound microscope
was also used for confirming identifications. ' per-:

centages of seed borne-fungl - were recorded in
Table (6).




Table (6) :
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Effect of both blotter and agar plate (PDA medium)

methods on seed borne fungi frequencies of cumin

peeds according to ISTA (1966-a).

Methods Blotter | Blotter | Agar~plate Mean
Fungi test teat®
F. oxysporum f.sp.cumini 2.50 2.75 2.75 2.67
F. solani 6.00 8.75 4.75 6.50
F. gemitectum 4.75 5.25 2.75 4.25
Alternaria alternata 19.50 18.00 21.75 19.75
Drechslera itetramersa 15.75 14.25 6.25 12.08
Stemphyllium sp. 10.75 10.50 3.25 8.17
Curvularia lunata 2.75 2.25 1.50 2.17
Verticillium sp. 0.75 0.50 0.25 0.50
Cephalogsporium sp. 0.50 0.50 0.25 0.42
Penicillium ap. 4.00 4.25 5.00 4.42
Cladosporium sp. 3.25 3.00 6.50 4.25
Aspergillus niger 2.25 2.50 7.50 4 .08
Aspergillus flavus 1.75 1.75 B.75 4.08
Mean -

5.73

9.71

5.48

x Blotter teat : Seeds were dipped in Czapek's liquid medium
for 10 min.




Date in Table (6) indicate that about 13 fungl were
igolated from commercial cumin variety seeds by both blot-
ter and agar plate tests. The isolated fungi could be
arranged descendingly according to their -percentages of .
frequency in blotter; blotter and agar-plate tests, res-
pectively, as follows : Alternaria alternata (19.50, 18.00
and 21.75 %), Drechslera tetramera (15.75, 14.25 and 6.25%),

Stemphyllium sp. (10.75, 10.50 and 3.25 %), Fuserium solani
(6.00, 8.75 and 4.75 %), Penicillium sp. (4.00, 4.25 and
5.00 %), F. semitectum (4.75, 5.25 and 2.75 %), Clédoagorium

sp. (3.25, 3.00 end 6.50 %), Aspergillus niger (2.25, 2.50
and T.50 %), Aspergillus flavus (1.75, 1.75 and 8.75 %),

Pusarium oxysporum f.sp. cumini (2.50, 2.75 and 2.75 %),
Curvularie lunste (2.75, 2.25 and 1.50 %), Verticillium ep.
(0.75, 0.50 and 0.25 %j aﬁd'Cegga;osgorigg sp. (0.50, 0.50
and 0.25). R

The blotter method proved to be better than the agar

plate method but Alternaria alternata, Penicillium 8p.,
¢ladosporium sp. and Aspergillus spp. appeared in higher

the fact that this medium may favours the growth of
these fungi. PFusarium spp. increased by dipping cumin
seeds in Cgapek's liguid medium for 10 min. before
blotting which encouraged the growih of the seed-borne
fungi within seed tissues
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3. Germination test

Three seed samples, collected from different loca-
1ities (Dayrout, Manfalout, and Mallawi) differing in
their values of seed-borme fungl percentages, were
tested for germination percentage and abnormalities using
gand test . The seeds were 80Wn jn Petri-dishes,18 cm.
diemeter, at the rate of 50 seeds/plate in 8 replicates
for each sample . After 21 days incubation_ emergence was
investigated. Abnormal énd normal seedlings percentages
were recorded 8s usual §Tables 7 a, T Db
and 7 o) and Fig. (9 ). Also, percentages of seed-borne
fungl .. of fhe above mentioned samples were
pecorded by the blotter test method - ' -,

. Resultsin Table (8 a) and Figs. 34&a,.3 b and

4 ) show clearly that F. solanl was iaoldted.
alone end Altermaris slternats with E. golant
frém categories and 2 of abnormalities respectively.

iiltrato sap of abnormal‘seedligs (category 1)
Pig. (3 a) was tested for gérminating surface

sterilized bean seeds Giza 4 variety (as indicator) to
investigate .the induction of growth regulstors as the
cause of these abnormalities, Results in Table (8 b)
show clearly that the filtrates G18< not contain any-
‘growth regulators. which could show their effect on bean
gseedlings. |
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Table (7 a) : Percentages of seed-borne fungi freguency of cumim
seeds and percentage of fungl recovery frem diff-
erent seedling.parts of Dayrout seed sample (No.l)
end their effect on germination %, abnormal seed-
lings % and wilted seedlings % of commercial cumin

variety, tested according to ISTA (1966-8) .

Seed- | % Frequency of fungl isolated
Fungi borne from different parts of infected
fungi ! seedlings

% a¥ | p* | o%® | a* Total
F.oxysporum f.sp.cumindl 2.50 | 3.75 3.00] 0.75] 0.50 8.00
F. golan { 6.00 | 7.00|8.25| 5.50} 1.00 | 21.75
F. semitectun 4.75 | 3.75| 4.25] 0.75] 0.25 |  9.00
Alternaris alternata [19.50 | 3.00 7.50|13.25112.75 36.50
Drechslera tetramera 15.75 0.50] 0.25} 1.25} .75 2.75
Stenphyllium 8p. f10.75 { 0.50 0.50| 1.00} 0.25 2425
Curvularia lunate | 2.75 | 0.00| 0.00| 0.00 0.00 0.00
Verticillium sp. t 0.75 | ¢.50| 0.00] ©.00| 0.00 0.50
Cephalosporium sp. 1 0.50 || 0.50| 0.25] 0.00} ©0.00 0.75
Penicillium sp. 4.00 0.00} 0.00}| 0.00] 0.00 0.00 “
Cladosporium sp. 3.25 || 0.00] 0.00] 0.0C| 0.00 0.00
Aspergillus niger 2.25 1| 0,00} 0.00] 0.00{ 0.00 0.00
Agpergillus flavus 1.75 || 0.00} 0.00} 0.00} 0.00 1 0.00
% Germination 75.00
% Abnormal seedlings 3.50
% Infected or wilted seedlings 16.00

aX root

bX hypocotyle

cX cotyledonary leaves

dX the first leaves




Table (7 b) :
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s
Percentages of seed-borue fungi FVtIMOnv

geeds and percentage of fungi recovery from diff-

of cumin

erent seedling parts of Manfalout seed sample(No.2)
and their effect on germination %, abnormal seed-

lings % and wil

variety, tests according to ISTA (1966-a).

ted seedlings % of commercial cumin

Seed- | % Frequency of fungi isolated
porne | from diftferent paris of infected
Pungi . :
fungi seedlings
% a¥ ¥ cx ia% ' Total
¥. oxysporun f.sp-cumini |12.50 | 15.75|11.50 | 0.75 | 0.00 | 28.00
F. golani 18.00 | 18.75[19.50 | 6.50 | 0.00 | 44.75 f
F. semitectum  2.00 | 1.25| 2.75|1.25| 0,00 | 5.25
A. alternata 37.75 . 1.75| 2.75[15.50 [12.00 . 32.00 %
D. tetramera §21.25 | 0.25 0.50 l.OO 0.25 ; 2.00 %
i : . !
Stemphyllium sp. 18.75 l 0.50| 0.50! 0.25| 0.25 1.50 |
; ! i
C. lunats ' 3.75 | 0.00| 0.00| 0.00} 0.00 0.00 |
? f
Verticillium sp. ' 0.00 | 0.00| 0.00| 0,00} 0.00 | ©0.00 |
=== z i z
Cephalosporium sp- 1 0,00 | 0.00] 0.00} 0.0u} 0.00 | 0.00 {
Penicillium sp. 0.00 | 0.00| 0.00] 0.00| 0.00 , 0.00
Cladosporium sp. © 0.00 | 0.00| 0.00| 0.00{ G.00 i 0.00
Aspergillus niger 10.00 ' 0.00! 0.00| 0.00| 0,00 | 0.00
a : ; i
Aspergillus flavus ' 0.00 . 0.00i 0.00! 0.00] 0,00 | 0.00
= a { i -
% Germination 65.00
% Abnormal seedlings 9.00
% Infected or wilted seedlings 56425
: x
aX root ¢ cobyledonary leaves

b® hypocotyle d® the first leaves




Table (7 c)

Percentages of seed-borne fungi frejuesmsy of cumin
seeds and percentage of fungl recove.y fiom diff-

erent seedling parts of Mallawi seed sample (No.3)
and their effect on germination %, abnormal seed-

lings % end wilped seedlings % of commercial cumin
variety, tests according to ISTA (1966-a).

“”m"wséed;'é%mFreQuenE} of fupgi isolated

Fungl Eborne 'from different parts of infected
ffungi geedlings -
% a¥* bE | X a® Total
F.oxysporum f£.sp.cumini | 6.00 7.25 - 3.50";'0.06' Jo.00 | 10.75
F. goleni 7.00 8.25 8.25 1.50 {0.00 18.00
P. semitectum 3.00 1.25 1 1.00 1.00 |0.00 3.25
A. alternats 17.50 1.25 10.25 9.25 !9.25 30.00
D. tetramera 15.50 0.25 0.25 2.25 [2.25 1.00
Stemphylligm sp. , 8450  0.00. 0.25 | 0.00 |0.25 0.50
C. lunata ' 4.25 0.00 0.00 ' 0.00 [0.25 0.25 |
Verticillium sp. 0.00 0.00 0.00  0.00 {0.00 0.00 |
Cephalosporium asp. 0.00 0.00 0.00 %0;00 50.00 0.00
Penicillium sp. 2.50 0.00 0.00 0.00 fo.oo 0.00
Cladosporium sp. 0.00 0.00. 0.003 0.00=.0.00 0.00
Aspergillus niger 1.00 0.00° 0.00 0.00 0,00 0.00
Aspergillus flavus 0.00 0.00 0,00 0.00 0.00 : 0.00
% Germination T T 68.T5
% Abnormal seedlings 6.00
% Infected or wilted seedlings 25.75

aX root

c® cotyledonary leaves

bXE hypocotyle d% the first leaves
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Table (8 a) : Fungi isolated from categories of abnormal cumin
geedlings end the effect of filterated sap of
pormal and abnormal cumin seedling (category 1)
on germination of bean aeeds of Giza 4 varietvy

Cete= | Fungi isolated from Effect of filtrated sap of abuormal

gory abnormal cumin cumin seedlings on seeds of bean
geedlings Giza 4 variety
abﬁgr-'g.soiani A.alternatsa Filtrate 1 | PFiltrate 2
ugality. Term.ypo-
T geeds [cotyl
lengt
cm.
1 + - 90.00 {5.19
2 o+ + - -

~Pilterate 1 : Filterated sap of normal seedlings {control).
Pilterate 2 : Pilterated sap of abnormal seedlings (category 1).

a No abnormal seedlings was noticed.

‘L.5.D. 05 for hypocotyle length : N.5.
Ko. of secondary roois 3 N.S.

Table (8 b) : Effect of differeant ages of the filtrates of F.
golani and Alternaria alternata on the percentage
of seed germination of commercial cumin variety.

Fungl % of seed germination after 21 days™*
Control 15’ 30! lean’
Lé_l_*a_e_r_n_mr_'__:L_g., alternata 73.75 71.50 70.50 71.92 |
- |

" LJS.De 0.05 for Pungi NeSe
: Ages 3.97
Interaction N.S.

% Ages of fungal culture in days
sx No abnormal seedlings was noticed
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Supposed that,f;ngal‘filtrates were responsible for
inducing abnormal seedlings, filirates were obtained from
cultures in different growth ages of A. alternaria and F.
solani previously isolated from abnormal seedlings, and
were tested by germinating surface sterilized cumin

geedsa.

¥row results shown in Teble (8 b), it is clear that

the percentage of seed germination decreased by the
increase of the age of the fungul cultures . Germina-
tion percentage oif cuuin seed was uwore afiected by

Fusarium solani cultural filtrate rather than cultural

filtrate of Alternarias alternata. Also, no abnormal

seedlings were noticed, - rurtherwore, results in
Tables (8 a and 8 b) indicated that abnormality of
seedlings was clearly induced by growth of K. solani
(spindle shaped primary root showing browning not
giving secondary roots (Fig. 3 a), Category (1), or

growth of Alternarin alternats with K. solani (sore
shin just under the cotyledou.ary leuves ol the seed-

ling, Fig. (4), category 2. Abnormality of cumin
seedliugs or bean seedlings (as indicator) was not
detected with fungal cultural filtrate or sap filtrate
obtained from abuormal seedlings. Results clearly
indicated that these abnormalities, could be cousi-
dered as a phuse of pre-emergence and post-emergence
damping-off under laboratory couditious.which might not

be noticed under field coanditions.
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1

4. The seedling. sxgptqu.teat s
Diseased seedling&- and healthy looking .

ones were collected from the above-mentloned $est and
handled independently for transplanting at the rtite of

20 seedlings per pot (11 cm. diaﬁeter). During one month
diseased plants were recorded and picked up for isolation :
on IDA medium. Percentage of fungi recovery from differ~

ent seedling parts of the three seed samples and percentage

of wilted or infected seedlihgs were recorded in Tables

(7Ta, 7 band 7 ¢).

Data in Tablea (T &, 7 b and 7 c) indicate that 13, 7 and
9 fungi species were isolated from Dayrout, Manfalout -

and Mallawi seed samples, reapectively;:

1. Dayrout seed sample : Percentages of frequency of
isolated fungi from both seeds and seedlingé,
eould be stated as follows ¢ -
Fusarium oxysporum f.sp. cupini (2.50 end 8.00 %), ®. solani
(6.00 and 21.75 %), F. semitectum (4.75 and 9.00 %),
Alternaria alternata (19.50 and 36.50 %), Drechsjiera
Ejj;ﬁmgxﬁ (15.75 and 2.75 %), Stemphyllium sp. (10.75 and
2.25 %), Guryularis lunata (2.75 and 0.00 %), Verticillium
sp. (0.75 and 0.50 %), Gephalosporjum sp. (0.50 and 0.75 %),
Penicillium sp. (4.00 and 0.00 %), Cladosporium gp. (3.25
and 0.00 %), Aspergillus nigcer (2.25 and 0.00 %) and
Aagorg;llqs £lavus (1.75 and 0.00 %) .
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The percentages of germination, abnormal seedlings

and infected seedlings were 75, 35, and 16 %,respectively.

5, Manfalout seed sample : Percentages of frequency of
jsolated fungi from both seeds and seedlings, regpectively,
could be stated as follows :

Fugarium oxysporum f.sp. cumini (12.50 and 28,00 %), F.

golani (18.00 and 44.75 %), F. semitectum (2.00 and 5.25 %),
Alternaria alternata (37.75 and 32.00 %)y Drechslera'tetramera
(21.25 and 2.00 %), Stewphyllium sp. (18.75 and 1.50 %) and
Curvularis lunata (3.75 and 0.00 %).

The peicentages of germmination, abnormal seedlings and

infected seedlings were 65.00, 9.00 and 56.25 %,respectively.

3. Mallawi seed sample : Percentages of frequency of iso-
lated fungi from both seeds and seedlings,respectively, could
be stated as follows :

Fugarium oxysporum f.sp. gumini (6.00 and 10.75 %), E. solani
(7.00 end 18.00 %), F. gemitectum (3.00 and 3.25 %),Alternaria
alternata (17.50 and 30.00 %), Drechslera tetramera (15.50

and 1.00 %),Stemphylligm sp. (8.50 and 0.50 %), Curvularia
lunata (4.25 and 0.25 %), Penicillium sp. (2.50 and 0.00 %)
and Aspergillus niger (1.00 and 0.00 %).

The percentages of germination, abnormal seedlings and inf-
ected seedlings were 68.75, 6.00 and 25.75 %,respectively.

It could be noticed clearly that there was a correla-

tion between the percentages of infected seedlings and
pathogenic fungi (Tables 4 and 7 a, 7 b and T ec).
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5. Isolation of fungi from seed parits

One hundred seeds were washed several times in steri-
1ized distilled water and socaked in sterilized water, one
seed per tube,for 24 hrs. JSeeds were then dissected asep-
tically to different parts. The different parts of each
seed were plated in one dish apart from each other on PDA
medium, After 8 days, percentages of fungi recovery frdm
each of different seed parts were recorded and tabulated

in Table (9).

Data in Table (9) and Fig. (18) indicate that the
teata and seed coat of cumin aeed'contained most of fungi
agsocliated with the whole cumin seed. Results of isolated
fungi as regards the part of seed origin are :

1. Fusarium oxysporum f.sp. cumini isolated from seed

coat and endospermic tissues only.

2. Fungi recovered from teste were, Alternaria alternata
(18.50), Drechslera ietramera (15.50 %), Stemphyllium sp.
(10.25 %), Fusarium solani (5.75 %), E. semitectum (5.00 %),

Penicillium-sp. (4.25 %), Cladosporium sp. (3.75 %) ,

Aspergillus niger (1.75 %)

Also, fungil recovered from seed coat were Alternaria
alternate (13.75 %), Drechglera tetramera (4.00 %),Stemphyllium
sp. (3.00 %), F. oxysporum f.sp. cumini (2.00 %),Penicilligm

sp. (2.00 %), Asperpillus flavus (1.75 %), F. solani (0.50%),
Verticillium sp. (0.50 %), F. semitectum (0.25 %),
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Pable (9) : Percentage of fungl recovery from the d4ifferent

seed parts of the commercial cumin variety by

Agar-plate test.

5.42

Parts of seed |Testa or Seed | Bndospermic| The whole-
pericarp coat | tissues seed
Fungi
F. oxysporum f.sp. 0.00 2.00 1.25 2.50
cwnini ’
F. solani 5.75 0.50 0.00 6.00
F. gemitectum 5.00 Ve25 0.00 4.75
Alternaria alternata 18.50 13.75 1.50 19.50
Drechslera tetramersa 15.50 4.00 0.00 15.75
Stemphyllium Spe 10.25 3.00 0.00 10.75
Curvularia lunata 2.75 0.00 0.00 2.75
Verticillium sp. 0.00 0.50 0.25 0.75
Cephalosporium Sp. 0.00 0.25 G.25 0.50
Penjeillium 8p. 4.25 2.00 0.50 4.00
Cladosporium sp. 3.75 0.25 |  ©0.25 3.25
| Aspergillus niger 1.75 0.25 0.00 2.25
Aspergillus flavus 3.00 1.75 0.25 1.75
Mean 2.19 0.32
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(0.25 %), Cladosporium Sp. (0.25 %)and A.

N FRY . - . - J— [ ——

Cephalosporium Sp.

niger (0.25). As for fungi recovered from endospermic
sissues were, A.alternata (1.50 %), E. exysporunm £.8p.

. A

cumini (1.25 %), Penicllliumfsp. (0.50 %) and (0.25 )
of Verticillium sp. oI egha;osporium 8p. or Cladoagorium

sp. or Aspergillus flavus.

3, The mean percentage of fungi recovered from testa

(5.42 %) was higher than those isclated from seed coat

(2.19 %) or endospermic tissues (0.32 %)«
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B. Laboratory studies :
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Two growth regulators at different concentrations,
namely, GA3 and NAA were used to study their effect on
the linear growth of each of Fusarium oxysporum f.sp., cumini -
and F. golani. Seven concentrations i.e. 0, 5, 10, 20, 40,
80, and 100 ppm of active ingredient of each growth regula-
tor were“ added to Czapek's medium and mixed thoroughly with
the medium just before solidification, then poured into ther
plates. Mean values of colony diameters of each fungus were

recorded as in Table (10). .

Results in Table (10) and Fig. (12) indicate that the
different concentrations (0, 5, 10, 20, 40, 80, and 100 ppm)

of seed growth regulator affected the growih of F. oxysporum
f.sp. cumini and ¥. golani. It was noticed that there was
no general trend of the effect of these growth regulatorson
the linear growth of the tested fungi and there was no
clear correlation also. In this respect, the lowest linear
growth for E. oxysporum was (38.75% mu) at 40 or 60 ppm of
GAB’ Whereas the lowest linear growth for F. solani was
(30.75 mm) at 100 ppm of GAj. The highest linear growth

for F. oxysporum was (88.75 mm) at 20 ppm of GA3 and was
(89.25 mm) for tue coutrol(D.0).ilso, the highest linear

growth for E. solani was (86.25 mm) at 5 ppm of GA3 and
was (89.25 mm) for the control (0.0).




Table (10)

pffect of different concentrations (ppm) of

growth regulators on the linear growth (mm.) of

§. oxysporup f.sp. cumini end F. golani:
Concen- The linear growth of
tration tegsted fungi in mm.
Growth in [ ' ' ' Mean
regulators ppm F.oxysporum F. golani
f.sp. cumini
0 89.25 89.25 89.25
5 86 .50 86 .25 86.38
| Gibberellic 10 85.75 80.75 83.25
acid 20 88.75 63.25 76.00
GAB 40 38.75 33.75 36.25
80 38.75 40.50 38.63
100 43.00 30.75 36.88
Mean 67 .25 60.64
e e o e e = e e o e e e o e e o e
L0 89.25 89.25 89.25
| 5 76.50 61.25 68.88
g 10 80.25 64.75 72.50
| Naphthaline | 20 41.25 73.00 57.13
. acetic acid | 40 74.50 28.00 51,25
| NAA . 80 27.25 31.25 29.25
E 100 18.50 31.00 24.75
| Mean 58.21 54 .07 -
L'S'D'O.OS for
Flmsi (A-) = 4-24
Growth regulators (B) = 0,64
Concentrations (C) = 1.54
A x B interactions = 0.90
AxC = 2.18
Bx¢C = 2.18
AxBxC = 3.08
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NAA at 100 ppm gave the lowest linear growth for
Fusar;uﬁ oxysporum (18.50 mm) while the lowest linear
growth for E. golani was (28.00 mm) at 40 ppm of NAA.
The linear growth of K. oxysporum and F. solani was less
affected by]f)ppm of NAA (80.25)mm) and 20 ppa of NAA
(73.00 mm) than the rest concentrations of NAA.
Generally, linear growth of both fungl was more affected
by NAA than GA,.'end higher concentration of each 'of the

two growth regulators.

2, Bffect of hot-air treatment on seed mxcoflora;

e Wi e G e S T e ek o S S e D A W -~ vu T S WD R e D A Sy S e D W W A

germination percentage and infected seedlings

Eercentagg H

In this experiment cumin seeds were expoged to 50 -
or 60?0 for different intervala, i.e. 5, 10, 15 or 20
minutes, ' ~in thermo regulate& oven. Treated
geeds and control were tested for germination percentage

(sand test) and data were recorded for seed borne-fungi

(sead mycoflora) and infected seedlings "Percentage using the

standard Blotter test and seedlings symptom method,
o as above-mentioned in seed health testing.
Also, spore load in ml. mouating solution, spore load/g .
of seed wash and spore load/seed, were calculated for
seeds before treatment to compare with seed borne~fungl.
Spore viability wes recorded as-befére and after treat-

- ment.
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All data were tabulated in Tables (11 & and 11 b).

Tnis experiment was repeated twice in iwo seasons (1983

and 1984).

Resulte in Tables (11 a and 11 b) and Figs. (A2 a and
T2 b) indicate that spore load of 6 and 7 species of fungi

obtained after washing cumin seeds, then sedimention of

washings ¥n 1983 and 1984 seasons.

In 1983 season, average numbers of spores of fungi in
a descending order were, Aspergillus niger, Alternaria
alternate, D. tetremera, F. semitectum, F. solani, and
Stemphyllium sp.

Spore viability of all fungi was decreased by hot
air treatment. For example, the percentage of germination

of Alternarig alternata spores decreased from 100 % to

61 %, whereas spore germination of Fusarium solani decre-

ased from 99 % to 55 % and Aspergillus niger spores from
100 % to 50 %.

In this respect, seed germination percentage
also decreased by hot airltreatment from 70.50 % to 55.0 %
and abnormal seedlings percentage was reduced from 6.00 %

to 3.00 %. Also, the percentage of infected and wilted

seedlings was reduced.

‘The percentages of frequency of all isolated fungi

Prom seeds were reduced by all hot- air treatments.




Table (11 &) :

-81

guantitative estimation of number of spores per ml., load per gram of cumin seea

after wasuing of seed, and sedimentation and the effect of heating treatment of

gseeds on the vinbility of spores lousely adhered to their surface.

No. ofzjmo. of ;mo. of Decreasf® : of spore germination %
Year | Fungi ! - s o 5
spores/ spores/|spores/ogontrol; - 50 C for 60 C for
5110115| 20| 5 |10 |15 |20
ml. &y. seed min. |min.|min.| min.| min.|min.!min.} min,
A, alternata 162.5 I 649.4 |10.2 100 90 | 87 | 81| 79|77 |70 {65 |61
D. tetramera 75.0 ¥ 249.7 4.7 a8 90 | BL}{ 77| 73 (73 |69 (63 !e2
| Stemphyllium sp. 37.5 114909 1 2.3 96 85 [ 83| 78| 74|74 |68 |64 i}
1983 | Aspergillus niger | 425.0 1698.3 |[26.6 100 79 {70! 6y | 63 |64 |60 155 §5
| P. solani 37.5 | 1%.s | 2.3 | 9y |85 |74 | TL| o565 |63 |55 |55
P, Bewitectym 75.0 i 257 | 4.7 48 g0 183 ] 80| 7066 |63 |57 54
F. gxysporum 0.0 i 0.0 z 0.0 - - - - - - - - E -
——e- —— - mmemm e - - - - -
A. alternata 150.0 ' 56,4 [ 9.9 |10 |96 |vo ] 83| so|77 [70 |67 |62
D. teiramers 50.0 | 198.8 | 3.3 | 98 |va |89 | 87| B0)T5 |69 |65 |89
Stewphyllium sp. 25,0 | 99.4 t 1.7 99 93 |88 87 ] v1|75 |68 |64 %57
; Appersillup flavus ! 305.0 i1?92.2 20.2 100 e '90 ''B6! 7077 172 -6y 64
1384i Cludosporium Bp. ; 562,5 ;2236.6 35.2 100 ‘ 45 |88 | B | 8O |78 | T1 168 61
Penicillium sp. , 300.0 j11v2.8 18.8 97 y4 91 | 85 8O |78 [T 67 |63
¥. solani 0.0 0.0 | 0.0 - e Y T BT
F. geuitectum 00,0 f 397.6 | 6.3 100 94 89 {87 | 8L]TS |75 T 68
¥. oxysporum | 0.0 [ 0.0 | 0.0 - P N T N R T R
- . - l S I S B




Table (11 b) 1 Effect of hot ui
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germination and infected seedlings .

L]

r treatment of commercial cumin variety geeda on Beed mycoflors,

-] . °
Pemperature degree 50 ¢ tor 60 ¢ for
Seasaon : toon
10 min.|15 min.] 20 min.|5 min.| 10 min,| 15 min,{20 min,
Normal seedlings . 70.00 | 68.00 | 65.25 |65.75 60.00 | 5T7.50 | 55.00
(germination %)
Abnormal seedlingg% 5-50 5-50 4-50 4-75 3-25 3-25 3-00 i
Infected seedlingsh 54.75 | 51.00 | 43.75 {44.75 | 42.25 | 37.75 | 36.%%
| Seed-borne fungl % .
A. alternata 32.50 30,00 26.25 | 26.75 24.50 19.50 15.25
1983 L. tetrtmera 18.75 | 15.25 1 13.75 }113.25 10.50 T.50 7.00
, Stemphyllium sp. 16.50 | 12.29 | 10.00 | $.75 7.50 | 5.50 | 5.00
Agpergillus niger 2.2% 1. 0.75 0.75% 0.50 0.2% 0.25
F. oxysporum 11.75 11.00 10.50 | 10.50 10.25% y,50 8.75
¥, soluni 16.75 | 15,00 | 13.50 [ 13.25 12.00 | 10,75 | 10.00
F. gemitectum 1.25 0.7% 0.7% 0.%0 0.2% 0.00 0.00
No;ﬂnal ﬂeedlm 73-15 ?3-?5 T2.75 ?3075 . 71.2% 66-75 45.25
(gerwicution %)
Abpormal seedling % 2.63 2.00 1.75 2.00 1.00 1.00 0.81
Infected seedling % 40.00 | 39.38 | 26.25 | 26.25 22,50 10.63 6.88
Seed borne fungi %
A. alternata 12.25 12.00 12.75 | 14.00 .50 8.50 7.13
1984
D. ftetramers 23.7% 22.50 22,25 | 23.75 21,50 19,50 18.25
Stemphyllium sp. 14.00 | 13.50 13.50 | 14.00 11.75 4,50 a.50
Aspergilliua flavua 2,00 1.2% 2.00 1.50 1.00 0.50 0.00
Cledosporium 8p. 8.50 7.00 7.50 | 5.50 3.75 1.75 0.00
Fenicillium Bp. 2.25% 2.00 1.75% 0.50 0.50 0.25 0.00
F. oxysporum 3.50 3.7% 3.25 | 3.25 2.00 1.00 0.50
P, solani 5.00 4,50 3.75% 1.7% _1.00 0.7% 0.25
F, semitectum 3.50 3.00 2.50 1.50 1.00 1.00 0.50
L.8.D. 0.05 tor ¢ 1983 1984
(1) Normal seedling 4 2.11 4,22
Abnormal seedling % 1.13 1.19
Infected seedling % 4.43 4.45
(2) Seed borne fungi % 0.84 1.12
Temperature with time a.56 0.87
Interaction 2.21 N.8,
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In 1984 season , almost similar results were obtai-
ned, but spore load/ml., spore load/g . and spore load/
gseed of most fungi were lower than in 1983 seed gsample.

Percentage of frequency of £. oxysporum f.sp. cumini
was (12.50 %) and percentage of infected ‘seedlings ' was
(56.25 %) in 1983 season, while frequency of E. oXysporum
f.sp. cumini was (4.50 %) and infected seedlings % was

(45.63 %) in 1984 season.

N

The reduction in the percentage of infected seedlings
by hot-air treatment was from 56.25 % to 36.25 % of seeds
-]
exposed to 60 C for 20 pin., in 1983 season and from

45.63 % to 6.88 % of seeds (exposed to 60?0 for 20 min.)
in 1984 season. |

Also, percentages of frequency of F. solani were

(18.00 and 8.00 %) in 1983 and 1984 seasons, respectively,

and almost similar results could be noticed as regards

P. oxysporum f.sp. cumini.
L. oxXysSporumn cuminL

——— S P R T e S o P P S v e ke et S A — S b e

i S ———
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The effect of adding a series of increasing concen-

trations of different fuangicides (i.e. Benlate 50, Vitavax

75, Vitavax/Thiram, Vitavax/Capten, Thiram, Homai 80,




. Captan 75,Dithane M-45, Botec, and RH 5050) on the linear
growth of Fusarium 6xxsgorum f.sp. cumini and F. solani

is shown in Table (12).

As for F. oxysporum f.sp. cumini, data in Table (12)
indicate that significant reduction in the
linear growth was noted with the different tested fungi-
cides. The most effective fungicide was Vitavax 75 foll-
owed by Vitavax/Captan, whereas Homail 80, Dithane M-45,
Benlate 50 end Vitavax/Thiram were moderately effective.

On the other hand, Captan 75, Thiram, Botec and RH 5050
were the leuast effective in this respect.

N

Clear gradual reduction was concomitant with the
increase of respective concentrations of each fungicide,
esﬁecially those of 100 ppm of Benlate 50, Captan 75,
Dithane M-45, and Botec. The other fungicides were more
effective and Vitavax 75 almost checked the growth of
F. oxysporum f.sp. cumini at 20 ppm, Vitavax/Captan and
Homai 80 at 80 ppm. |

as regards F. solani, data in Table (12) and Fig.( 15)

ghow that significant reduction in the linear growih was
noticed with all tested fungicides. Vitavax/Thiram was
the most effective fungicide followed by Vitavax/Captan
as they inhibited the linear growth of F. golani at
relatively lower concentrations of &0 ppm end 60 ppm,
respectively, followed by Vitavax 75 at 80 ppm. Homai 80
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wes moderately effective. Captan 75, RH 5050, Thiram,
Benlate 50, Dithane M-45 and Botec were less effec-

tive with significant differences between most of them.

D S S A " s s Mok S A S AR S e -——.—————-—--—...-————----—
o — i i S ——— b il D A SN Y S A kS S S D G S S Sl o o S - ————
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Seeds of commercial cumin variety was used both
in vitro and in vivo to evaluate the efficiency of ten
seed-dressing fungicides in controlling seed-borne digseases

and soil-borne diseases.

The above-mentioned fungicides were used in dressing
cumln geeds at the following rates, i.e. 0.0, 0.15, 0.30,
-and 0.50 gn./100 g . seeds of each systemic fungicide ‘and
0.00, 0.20, 0.40, and 0.60 g ./100 g . seeds of each con-
tact fungicide. Arabic gum (2 g ./L.) was used as &

sticker.

Treated and untreated seeds were tested for germina-
tion percentage, seed borne-fungi and infected seedlings
using autoclaved sand medium, Blotter method and seedling
symptom teat, respectively, as above-mentioned in seed

health testing.

Spore load of seeds was calculated before treatment
and the viability of each fungus was determined.

‘ 'Dgsa . were recorded in Tables (13a and 13b) and
rig. (43).
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Results in Table (13 a) and Fig. (13) indicate that
6 end 7 species of fungi were isolated in 1983 and 1984
season, respectively. Generally, average numbers of

spores of these fungi ~in & descending order - were

(Aspergillus niger, Pepicilliug sp.), (Alternaria slierpats,
Aspergilius flavus), (Dreghglers tetramers, Aliernaris

altarnaia), (£. semikectum, F. ssaitectum), (Stemphyllium
sp., P-_solepl) and (P. goleni, D. tetramere) in 1983 and
1984, respectively, Siemphyllium sp- alone showed the least.
spore load in 1984 only. Viability of all fungi spores

was above 96 %.

Data a8 shewn ia Pig. (13) indicate that the tested
fungicides were effective in reducing the numbers of seed-

borne fungi.

In 1983 season, the most effective fungicides, in

reducing numbers of seed-borne fungli, increasing seed
germination and reducing abnormal eeedlings-. and

infected seedlings , were Vitavax 75 and Homai 80 foll-
owed by Vitavax/Capten and DithaneM-45. Whereas Benlate
50, Vitavax/Thiram and Thiram were moderately effective.
On the other hand, Botec, RH 5050 and Captan 75 were the

least effective in this reapect.

In 1984 season, Dithane M-45 and Vitavax/Capten were
the most effective fungicides followed by Vitavax 75 and
Homai 80, Benlate 50 and Thiram were moderately effective apd«A
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Vitavex/Thiram, Captan 75, RH 5050 and Botec were the least

in increasing gseed germination .. As regards reducing
abnormal seedlings , Dithane M-45 was the most effec-

tive fungicide followed by Homei 80 and Vitavax 75. However,

as for reducing jnfected seedlings , Vitavax 75 was

the most effective followed by Dithene M-=45. Whereas,

Benlate 50, Vitavax/Captan, Captan, Vitavax/Thiram and

Homai 80 were moderately effective. Thiram, RH 5050 and

Botec were the least ones in this regard.

The differences in the results between the two seasons
could be attributed to differences in spore load and per-

centage of seed-borne fungi of tested seeds.
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€. Pot_Experiments
1. Effect of different intervals of watering, depth

— vt — A " —— 2 T ] ——— . — v —— . " —
e A g e el AL T A i T R e D S AP W A g maw e e A T L U S . e S L Al SR G A S

e —— T o — " e G - WP SR S N T N Y W WED VES WAL S S WP W i SN CED R M T e G T W S S S me

. S ——————

These experiments were designed in a split-split
plot design to study the efiect of watering, depth of
sowing and seeding date on disease incidence in 1983 and

1984 season.

Commercial cumin variety was used to study ~ :-
tﬁe . Teaction , to © .+ Busarium oxysporum f.sp.
gunini or K. sofani or geed-borpe diseaseé(as affected
by intervals of watering, depth of sowing and seeding

ratej.

Different seeding rates, i.e. 25, 40 and 50 surface

sterilized, with ethyl alcohol 70 % for 5 min., or non-
sterilized seeds/pot were sown at different depths, 1i.e.
2, 3, and 6 cm. under soil surface. Three watering

intervals were used for irrigating the pots as follows :
daily, every other day, and every six days. Five repli-

cates were used for each sub-sub plot.

Data for disease incidence were recorded in

" . .. .. Tables (14, 15 and 16) and Pigs.
(148 and 14b). OSeed-borne fungi and spore load were
aforementioned in Table (13).
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D@ta in Table (14) and Figs. (14 dand 14b) clearly
Sﬁow  that both pre- and post-emergence damping-off
percentages increasedwith the increase in the depth of o
planting and also with the decrease in intervals of
watering. Also, the increase in seeding rate decreased

healthy survival plants.

As regards F,

pate from Table (15) and Figs. (l4e and 14b) show
similar results as in soil infested with F. oxysporum

f£.8p. gumini . regards the effects of ~o the .

depth of sowing, seeding rate and inter- |

vals of watering.

Data from Table (16) end Pigs. (l4a and 14Db) show
similer results as in soil infested with F. oxysporum f.sp.
cundnl or B. solani . e o
¢ oier e e I L PT
the decfeaaing of number of healthy plants was more cleaf
than the percentage of healthy survival plants, but calculégb,

tion of the last were recorded for atatistical analysis.

_ Generally, disease incidence of seed borne diseases
in 1983 was more than in 1984, this could be attributed
' 40 differences in spore load and seed-borne fungi . |
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1ncidencg_g£_£nfectiondgith 2. o;;sgorum 2.8pe

cumini . lg_.__s?lgni and seed=borne diseases

- W - -—-—---n—--ﬂ-—‘—--uw--——_

GAy (20 %) at different concentrations, i.e. 5,10 and
' 20 ppm end NAA(18.2 %) at concentrations of 20,40 and 80 ppm

were used to study their effect on disease incidence.
Surface sterilized cumin seeds, with ethyl alcohol 70 %

for § min., or non-surface sterilized ocumin seeds were

g oaked in different solutions of the two growth regulators
‘for 3 hours., Seeds were sown in goil infested with

P. oxysporum f.sp. cumini or F. gpoleni. At the same time,
non-gsurface sterilized cumin seeds were sown in sterilized

mn~infested soll.

A

Seeds soaked in tap water for 3 hours were used as

control. These experimenis were carried out during 1983
and 1984 seasons. . i

Data for disease inclidence were recorded in Table
(17) snd Pig. (18). deed-borne fungi - and spore load
were aférementioned in Table (12).

. As regards F. oxysporum £.8p. cum&ni s

----------- Yy - — - -
_ The lowest percentage of pre-emergence damping~off
(39.00 %) was obtained when seeds were soaked in 10 ppm
of GAq in 1983 and '
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in 5 or 10 ppm of GA; (48.00 % or 49.00 %) in 1984 season.
On the other hand, percentages of post-emergence

demping-off were increased in all treated cumin seeds in

1983 and 1984 seasons. However, the lowest percentages

of heslthy survival planis were obtained when seeds were

goaked in 80 or 40 ppm of NAA in 1983 and 80 ppm of NAA
in 1984 season.

However, it could be noticed that treating the seeds
- with the tested growth regulators did not increase the
percentage of germination than the control but deereased

it slightly.

As regards F. solani

The lowest percentages'of pre-emergehce damping-off
(33.00 % and 33.00 %) were obtained when seeds were soaked
in 5 or 10 ppm of Gij in 1983 season, while the differences
between 1984 values were nol signifieant. The highest
percentages of post-emergence (41.90 and 42.83 %) were
at 80 ppm of NAA in 1983 and 1984, respectively. All
treatments of growth regulators increased the percentage
of post-emergence damping-off. The lowest percentages

of healthy survival plants were at 80 ppm of NAA.
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As regards gpeed-borne diseauses 3

These seeds were not surface gterilized and were

gown in un-infested soil, also, seed-borne fungi  were

aforementioned in Table (13).

Data in Table (17) and Fig. (1F) indicate that, the
lowest percenteges of pre-emergence damping-off were at

5 and 10 ppm in 1983 and 1984 seasons, but no differences
between O, 5 and 10 ppm of GAj in 1983 season, Whereas,

post~emergence damping=off jncreased in all treatments

in 1983 season, but differences between the treatments were

not significant in 1984 season. The highest percentage
of post-emergence demping=-off was in the treatments of
40 or 80 ppm of NAA. Whereas the loweat percentages of

healthy survival plants were obtained by the two former

concentrations of NAA.
Disease incidence of seed-borne diseases in 1983

was moxe thanlin 1984 .season.

3. Effect of adding different levels of ammdnium_gnlghate.

(K)_om_disense incidence of cumin plant :

Different levels of ammonium sulphate (N); 0.00, 1.00
g -/pot (200.00 kg./fed.), and 2.00 g../pot.(400.00 kg./
fed.), calcium superphosphate (P) i.e. 0.00, 1.01 g ./pot

(200.00 kg-/fﬂd-), and 1.52 £ ./pot (300.00 kg./fedo)
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and potassium sulphate (K}, i.e. 0.00, and 2.58 g ./pot
(500 kg./fed.) were added to potted soil infested with
Fysarium oxysporum f.sp. cumini or F. golani or un-infested
soil, with non-surface sterilized seed in the last case,

in the greenhouse to study their effect on disease inci-
dence and survival of healthy plants of cumin plant after
21, 45 and 60 days from sowing, fots without fertilizers

were used as control.

Data in Table (18) and Pigs. (6 a, 16 b and 16 c)

lead to the following results 3

As regards F. oxysporun f.sp. cunini 3

-.————-.————-——-—-————.————-,——— — ——— —— . ——

1. Both pre- and post-emergence damping—off decreased
by the addition of (N) fertilizer alone especially with
N, (1.00 g ../pot or 200.00 kg./fed.) level. Also, the
percentages of pre- and post-emergence demping-off did
not increase again with the increase of N fertilizer in

most cases.

2, Addition of (P) fertilizer alone decreased both the
percentages of pre- and post-emergence damping-off espec-
ially with the addition of N fertilizers and/or K ferti-

lizers.

3, Addition of (K) fertilizer alone decreased both the
percentages of pre- and post-emergence damping-off. The
decreass of damping-off % was more clear with (K) ferti-
1izer than addition of (P) fertilizer alone.
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- ih 1983 and 1984 sezzcns, )
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4. Addition of combined quantities of the three ferti-
1izers indicated clearly that a balance between the three
fertilizers must be in consideration in order to obtain
the highest percentages of healthy survivals. The best
combination treatments were NjPjK (.00 g . 3 1.01 g + 3
».58 g ./pot) and NyPoK (1.00 g . & 1.52 g . 3 2.58 g o/
pot) in both 1983 end 1984 seasons. |

As regerds F. solani 3

--——_.—.—q———-——.———--—.——-—

Data from Table (18) and Fig. (16 b) show similar
trend of results as in F. OXySpoIui f.sp. cumini. The
lowest percentages of pre- and post-emergence damping-~off
and the highest percentage of healthy survival plants
were with the combinations N, P1K (1.00 g » + 1.01 g « ¢
2.58 g 3/ pot) end NyPpK (1.00 g . ¢ 1.52 g « ¢ 2.98 g -/

pot) 1in both seasons.

As regards geed bhorne-diseases

- — u——-.————.——_.—.———-————-———-’-

Data in Table (18) and Fig. (16 a) indicate thet,
the differences between all treatments on pre-emergence
daemping-off in both Seasons and on post-emergence damping-
off in 1984 season were not significant. The effect of
pertilizer treatments on pre- and post-emergence damping-
off was not clear. Also, addition of combined quantities

of the three fertilizers indicated clearly that a balance
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between them must be in consideration in order to obtain
the highest percentages of healthy survivals. In this
respect, the best combination treatments were N3P1K

(1.00 g » : 1.01 g + & 2.58 g ./pot) and N1P2K (1.00 g - 3

-

1.52 g + ¢ 2.58 g@ ./pot) in both 1983 and 1984 seaaons.‘

4, Effect of different fungicides on disease control 3

——— — i L o ——" —— .-—-n-——_-——-—-a-———-.-——-———_-.—_.—_..——-nu-——

The effect of seed dressing with different concent-
rations of systemic fungicldes group (Table, 2) (i.e. 0.00 %,
0.15 %, 0.30 %, and 0.50 % by weight) and contact fungici-
deg group (Table, 2) at 0.00 %, 0.20 %, 0.40 %, and 0.60 %
by weight) on the perceniages of pre- and post-emergence
damping~off and healthy gurvival plants of commercial cumin
variety sown in naturally Heavily infested soil with either
F. oxysporum f.sp. gumini and ¥. solani was studied in
seagons 1983 and 1984. Meanwhile)all previous treatments
were carried out in un-infested soll as control. PFive
replicates (20 pots of each sub-plot) were used for each

treatment.

Data illustrated in Tables (19, 20 and 21) and Figs.

(1%7a,2¥% b and 17 c) lead to the following reaylts 3

Generally, the¢ percentages of pre- and post-emergence
damping-off due to both fungi or seed-borne diseases dec-
reased significantly by jncreasing the concentration of

each tested fungicide.
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in eutociaved uninfested soil (seed-borne gisecaseslin

mim. ' 13c) FTleet of differvent fungicides on damping-off of commercial cumin
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