RESULTS
AND
DISC USSION




RESULTS AND DISCUSSION

1- Isolation and identification of causal organisms:-

.The following fungi were isolated from roots of faba bean
(Vicia faba L.) plants, collected from the Farm of Faculty of Agriculture,
Moshtohor, Zagazig University, Benha Branch. Roots showed symptoms of
root-rot disease during the season 1990-1991.

(1) Fusarium solani (Mart. ) Appel. & Wr.
(2) Rhizoctonia solani (Kuehn).

These results confirmed those obtained by Abdel-Monem (1969), and

Michail ef al. (1979).

2- Pathogenicity of isolated fungi and their effect on growth of faba
bean plants:-

Data in Table (1) show the effect of the tested fungi (i.e. . solani and
R. solani) on pre-emergence damping-off, root-rot severity and soine growth
characters of the two cultivars (Giza 2 and Ribaya 40) of faba bean plants in
unsterilized and sterilized soils. Rhizoctonia solani was the most virulent in
both soils.  This fungus caused the highest percentage of pre-cmergence
damping-off and root-rot disease for the two cultivars.

However, higher level of disease were recorded in the sterilized soil than
the unsterilized one. At the same time Fusarium solani caused relatively high
incidence of damping-off.

I'n this regard, some researchers working on the same discase reported
similar results, Borzini and Picco (1949), Tolba and Moubasher (1969),
Diazpalanco and Salasdediez (1973) and Salt (1982). They mentioned that

R. solani and Fusarium solani were the most important pathogens causing
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Table (1): Pathogenicity of isolated fungi and their effects on growth characters of faba bean piants in unsteriiized and sterilized soil.

Giza 2 Ribaya 40
*Pre- k¥ Plant | Root Shoot Root *Pre- | ** | Plant | Root Shoot Root
Soils Isolated | emerg | Root height | length | Fresh | Dry | Fresh | Dry | emerg | Root height | length | Fresh | Dry | Fresh | Dry
Fungi -ence rot | em) | (em) | Wt | wt, | Wt | Wt. | -ence | -rot | (m) | (em) | Wt | wy, | Wt | Wt
damp- | ¢4 @ | (@ | @ | (g |damp-| % ® | @] @ | (@
ing-off : ing-
% off %
R.solani | 333 | 65.0 |147.2| 769 | 47 | 7.4 | 151 | 46 | 375 | 45.0 | 99.3 | 62.0 | 55.6 | 6.2 | 25.8 | 8.7
Unsterilized | g coromi | 125 | 40,0 | 1205 | 89.5 | 548 | 8.6 | 2041 | 5.2 | 167 | 42.4 | 1206 | 69.8 | 59.6 | 8.4 | 27.9 | 9.3
Control { 42 | 200 |1691! 97 |668| 92| 29 { 82| 83 | 2001378} 803|702 |11.2]| 29 | 10.4
R.solani | 375 | 45.0 | 87.7 | 625 | 323{ 6.9 | 197 | 51 | 425 | 451 | 84.8 | 62.5 | 52.8 | 10.6 | 21.0 | 7.2
Sterilized | f cormi | 167 | 350 | 986 | 767 | 452 | 6.7 | 269 | 7.0 | 208 | 43.2 | 111.9| 70.5 | 56.6 | 6.7 | 25.2 | 8.2
_ Control | 00 | 00 |4389| 82 |613|{ 85| 29 | 78] 0.0 | 0.0 | 120 | 1006 | 63.4 [ 128 | 284 | 9.6
LS.D. at 5% 82 | 102 | 64 | 51 | 73 | 13| 43 [ 11| 85 | 98| 58 | 49 | 6.8 | 1.2 | 48 | 1.3
FxS _

* Determined after 15 days from sowing,

% Root-rot percentage and averages of growth characters of faba bean plants were determined after 60 days from sowing for 5 plants.
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root-rot disease of faba bean plants.  For the two cultivars, Ribaya 40 was
affected than Giza 2.

‘Concerning plant height, only R. selani decreascd the height of plant
significantly, whereas F. solani showed no effect.  Such effect was more
pronounced in the sterilized soil than in the unsterilized one. Ribaya 40 was
affected more than Giza 2. With respect to the root length, both R. solani and
F. solani decreased it cspecially in the sterilized soil and with the cultivar
Ribaya 40. Also, R. solani significantly decreased the fresh and dry weights
of shoots and roots of the two cultivars more than I solani.

Nofal et al. (1986) found that, infection of faba bean plants by R. solani
caused a reduction in the nuraber of nodules/ plant as well as plant dry weiglt,

shoot and root lengths.

3- Effect of inoculating unsterilized and sterilized soil with VA-
Mycorrhizae on plant growth and root colonization of faba bean
plants with it :-

Data in Table (2) and Fig (1, 2, 3 and 4) show that, addition of VA-
Myecorthizae (G. macrocarpunt) in unsterilized soil exhibited an increase in plant
height,. shoot dry weight, root dry weight for the two cultivars and No. of leaves
for Ribaya 40 cv. compared with the control. While, addition of G. australe
exhibited an increase for root length, shoot dry weight and root dry weight for Giza
2 cv., while it increased all parameters in case of Ribaya 40 cv. compared with
control. In this respects, G. australe gave an increase in root length and root dry
matter compared with G. macrocarpum in case of Giza 2 cv. and all parameters in
case of Ribaya 40 cv. These results are in agreement with Graham ef al. (1976),

Menge and Zentmayer (1977), and Kucey and Paul (1983).
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Table (2): Effect of Mycorrhizae on infection by F. solani and R. solani as well as some growth characters of
faba bean plants in unsterilized and sterilized soil.

Giza 2 Ribaya 40
Soils | Treatments [T | o Tt TRooc TS T Ronk T of RS Root T T s | i | | es
plancs | o | (em) | (em) | weight | weight piants | o5 | (em) | {cm) | weight [ weigh
(g) () {z) t (g
Control 91.7 10.0 | 15.37 | 12.35 | 14.90 | 355 | 13.00 83.3 15.0 | 22.80 § 10.92 14.8 | 41.00 | 7.50
_..w G. macrocarpum (G1) | 83.3 10.0 | 21.50 | 11.05 | 31.80 | 42.15 ; 1175 83.3 15.0 {2570} 12,60 | 131 | 5040 | 11.0
.._wlm_ G. australe (G2} 833 { 15.0 11567 | 22.3 | 23.35 | 75.00 | 10.90 : 66.7 22.5 13040} 2230 | 53.9 | 74.30 | 9.77
e F. solani 333 | 525 (1745 | 8.25 | 1570 | 34.50 | 4.750 | 29.2 52.5 11570 | 1212 | 365 1 3360 ) 6.00
m F. solani + Gl 50.0 | 25.0 | 16.20 | 12.25 | 27.20 | 26.70 | 10.00 209 | 7.50 | 13.80 | 13.30 | 62.5 | 2240 | 6.10
= F. solani + G2 41.7 50.0 | 36.60 { 20.62 | 42.40 | 87.09 | 8.500 66,7 |60.0 t27.02] 20.77 | 546 | 7510 942
- R. solani 29.2 52.5 | 12.70 | 10.25 ] 15.60 | 32.90 | 4.500 33.3 80.0 { 18.20 | 14.20 419 | 33.20 | 6.25
R. solani + G1 625 | 15.0 | 23.87 | 15.12 | 18.10 { 51.70 | 10.25 62.5 15.0 | 19.80 | 13.20 | 56.6 { 5100 | 9.75
R. solani + G2 333 | 71.8 | 24.72 | 2017 | 46.70 | 95.60 | 5.800 | 458 | 60.0 | 27.70 | 20.37 | 47.7 | 69.70 | 10.3
Control 100 000 | 19.62 [ 11.15 | 14.7 | 78.20 | 10.75 100 0.00 { 20.50 | 13.35 24.0 | 28.60 | 10.5
G, macrocarpum (GI) | 100 | 0.00 | 23.57 | 1437 | 154 | 43.50 | 9.000 f 100 | 0.00 | 24.20 } 15.20 | 218 | 50.90 7.25
-— G. australe (G2) 100 0.00 | 24.70 | 23.651 49.5 | 56.12 | 8.750 100 0.00 | 24,10 { 19.25 | 67.7 | 74.50 | 817
= | F. solani 203 | 725 | 197711475 152 [ 2930 | 5500 | 209 | 825 |19.60 | 10.00 | 193 | 5550 | 4.25
”_-..m. F. solani + G i 884 | 225 |2212] 1432 144 | 36.50 | 8.500 58.4 250 | 16.37 | 1035 13.6 | 44.30 | 5.00
fc... F. solani + G2 37.5 25.0 § 3397 | 2050 | 55.3 | 80.00 | 10.36 62.5 §7.5 | 24,071 21.40 | S1.5 | 6150 | 9.80
2 R. solani 209 | 55.0 | 19.75 1 12,10 ) 20,6 | 52.47 | 4.500 16.7 | 65.0 | 17.90 | 13.65 | 11.8 | 58.20 3 4.25
R. solani + Gl 584 | 32,5 12377116707 148 | 36.60 | 8.000 £0.0 ¢ 150 [ 23.05] 1537 | 174 | 3340 | 5.00
R. solani + G2 41.7 535 | 2652|1975 558 15678 | 1i.2 37.5 550 | 2320 | 1945 | 550 | 91.00 | 10.8
L.S.D. at 0.05 g

WM_M.S“MWM M % Healthy survival plants Yo ﬂooﬁ-_.ow Plant height Root length

Treatments = (A) =N.S (A) =N.S (A) =N.§S (A) =N.S

) (B) =N.S (B} =N.§S (B =1.38 (B) =N.S

(C) =0.44 (C) =2.9 (Cy =2.70 (C) =2.64

AB =0.29 AB =N.S AB =N.S AB =N.S

AC =N.5 AC =N.S AC =N.S AC =N.S

BC =N.S BC =12.6 BC =3.89 BC =N.S

ABC =N.S ABC =N ABC =15.28 ABC =5.28
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Fig. (1):

Effect of inoculation with G. macrocarpum (G1) and G. australe (G2) on plant
growth of faba bean Giza 2 cv. in unsterilized soil.
(M: Mycorrhizae  C: without Mycorrhizae).
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Effect of inoculation with G0 aestrefe WA-mycorrhizae on plant
growth of Ribaya 40 cultivar in : Unsterilized {1} and sterilized soil

Wt
(2): Thesinoculated soil (C) and the inoculated soil (M),
X
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Data in Table (3) and Figs tS and 6) show that, addition of VA-
Mycorrhizae increased the colonization of VAM in the root of faba bean plants
compated with the control (without Mycorthizae). In this respect, colonization
of roots with in sterilized soil was higher than unsterilized soil. Also, the
colonization of roots with G. macrocarpum was higher than G. australe for the

two cultivars. These results are in agreement with Kucey and paul (1983).

A- Effect of inoculation with VA-Mycorrhizae on infection by
F. solani and R. solani as well as some growth characters of faba
bean plants in unsterilized and sterilized soil:-

Data in Table (2) and Fig. (7) show that, soil inoculated with R. solani
or F. solani gave the least percentage of healthy survival plants and the highest
percentage of root-rot, especially in the sterilized soil for the two cultivars
Giza 2 and Ribaya 40.

Addition of VA-Mycorrhizae increased the percentage of healthy
survival plants and decreased the percentage of root-rot in the presence of
R. solani or I, solani in comparison with those infected  with R. solani
or F. solani singly in both soil. " This trend was clearly observed when Gl
macrocarpum was used , while G. australe was less effective.  In this regard,
many investigators found that, Mycorthizal fungi protected the root against
infection by root-rot fungi and improved host resistance through plant
metabolism (Bavis, 1981; Dehne, 1982; Schndbeck,1987). On the other
hand, several authors noted greater damage of Myconthizal plants by soil-borne
fungi (Ross, 1972; Davisetal, 1978 and Davis and Menge, 1980). Under
the direct influence of Mycorrhizal fungi, root tissue would became more

resistant to pathogenic attack or would be less suitable for parasitic organisms.



Table (3): Effect of inoculation with mycorrhizae and F. solani or R. solani
on root infection with VA-Mycorrhizae for faba bean two

cultivars.
Cultivars
Soil | Treatments Giza 2 Ribaya 40
A V | M| A v M
Control 0 0 0 0 0 0
S | G macrcarpum (G1)| 283 | 212 | 13.7 | 21.5 | 115 | 10
N | ¢ austrate (G2) 143 | 171 | 95 | 237 | 162 | 12
T | F solani + GI 158 12 | 7 |242| 16 | 11
§ F. solani + G2 85 | 44 | 156 | 77.5 | 72.7 | 105
= | R. solani + GI 1.8 | 11 | 65 | 27 | 24 15
R. solani + G2 155 (1125 55 | 7.25 | 19.7 | 145
Control 0 0 0 0 0 0
G. macrcarpum (G1) | 27 23 | 12,6 | 31.7 | 155 | 9.15
S | G australe (G2) 175 { 187 | 12 J 17| 17 | 135
.E F. solani + G1 19 | 152 | 145 { 12,7 | 13.5 | 15.7
' | F. solani + G2 90 | 263 | 10 | 54 | 322 8
& | R solani + GI 13925t 7 |175]| 12 | 95
A | R solani + G2 107 | 165 | 19 | 142 | 187 | 137

A = Arbuscular ( Large spores )
V = Vesicular ( Small spores )
M = Mycelium
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Fig. (5): Colonization of faba bean roots with G. macrocarpum planted in

sterilized soil. (1200 X) ’

Fig. (8): Colonization of faba bean roots with G. australe planted in

sterilized soil. (1200 X)
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This included resistance would strictly be limited to the site of the host-
endophyte intcraction and would only affect soil-borne pathogens. The
application of selected VA-Mycorrhizal fungi will not only benefit plant
growth and development, but it will offer the possibility of increasing
resistance against soil-borne pathogens as well. Also, because VA-
Mycorrhizal-fungi and soil-borne fungal pathogen occupy similar root tissue
direct competition for space has been postulated as a mechanism of pathogen
inhibition by VA-Mycorrhizal fungi (Smith, 1988).

With respect to the effect of infection of faba bean plants by root-rot
pathogens (R. solani and F. solani) and inoculation with VA-Mycorrhizae on
plant height, root length shoot and root dry matter, data in Table (2) and
Fig. (8, 9, 10, and 11) revealed that.infection with root-rot fungi greatly
decreased, shoot and root diy weight below the control (uninoculated) in the
sterilized and unsterilized soils. At the same time, infection with R. solani
affected plant height and root length and No. of leaves more than in the case of
infection with F. solani especially in unsterilized soil whereas, it did not affect
plant height and root length.

Addition of VA-Mycorrhizae in the presence or absence of the pathogen
caused an increase in plant height, root length, shoot and root dry matter in both
‘soils. The effect of G. australe was higher than the effect of G. macrocarpum.

Thus VA-Mycorrhizal fungi enhanced plant growth in the absence or
presence of the pathogens. It was noted that combined effect of VA-Mycoithizal

fungi and F. selani or R. solani significantly enhanced the growth of infected

plants.
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Fig. (8): Effect of inoculation with G. macrocarpum VA-mycorrhizae on

plant growth of twe cultivars of faba bean Ribaya 40 (A) and

Giza 2 (B) in case of infection with I solani.
(FM: Fusarium + Mycorrhizae  M: Mycorrhizae only).
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Saldh. . Pt <

Fig. fg): Effect of inoculation with G. macrocarpum VA-mycorrhizae on plaut
growth of two cultivars Ribaya 40 (A) and Giza2 (B) of faba bean
in case of infection with R. solani.

(RM: Rhizoctinia + Mycorrhizae  N:Mycorrhizae only).
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Effect of inoculation with G. macrocarpum (G1) and G. australe (G2)
VA-mycorrhizae on the growth of the root system of Giza 2cultivar
in the presence of infection with F. solani in the sterilized soil.
FM: inoculated with F. solani and Mycorrhizae

F: inoculated with F. solani




a

’ m,mm. ﬁ\w.u Effect of inoculation of soil with G. macrecarpum on infection with
R. solani for Giza 2 cv. (M) G. macrocarpum (C) Uninoculated
soil (RM) R. solani + Mycorrhiza (R) R. solani only.
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These results were in agreement with Garveia and
Ocampo (1987) and Dechne (1982) who reported that, VA-

Mycorrhizac enhanced plant devejopment and growth.

5. H{fect of inoculation with VA-Mycorihizae and
. sofeni or R. solani on root colonization with VA-
Mycorrhizae:-

Data in Table (3) show that, incculation of soil with
VA-Mycorrhizae increased colonization of VA-Mycorrhizae in
roots of the two cultivars. This was higher in the sterilized
soil than the unsterilized soil. The number of VA-
Mycorrhizae in case of inoculation with G. macrocarpum was
higher than . australe in the two soils. Infection with R.
solani reduced the number of VA-Mycorrhizae colonization in
plant roots with the two species of VA-Mycorrhizae.
Whereas, the infection with F. selani increased the number of
VA-Mycorrhizae especially in case of inoculation with G.
australe. hese results agree with those of Singh et
al. {1987} who found that, roots of faba beans diseased with
Fusariam oxysperim had more VA-Mycorrhizal infection than
those of healthy ones. Soil samples from the vicinity of the
diseased roots contained more endomycorrhizal spore than did
those ifrom healthy roots. Also, Zazmbolium and Schenock
(1983) reported that, R. selani reduced the colonization of

Mycorrhizal fungi.



6- Effect of Mycorrhizae G. macrocarpum, G. australe and
Rhizobium (R, leguminosarum) on infection by F. solanior R.
solani as well as growth characters of faba bean plants in
unsterilized and sterilized soil:~

Data in Table (4) and (5) show that, percentage of healthy survival
plants in the case of inoculation with R. leguminosarum was lower than in
case of uninoculation especially in sterilized soil, whercas, the percentage of
root-rot was not affected by inoculation.

Addition of Mycorrhizae increased the percentage of healthy survival
plants and decreased root-rot with the presence of F. solani or R. solani as
compared with those infected with F. solani or R. solani singly either in
presence of R. leguminosarum or not in both soils.

Addition of Mycorrhizae and Rhizobium gave an increase in the root
length and number of nodules / plant in both soils for the cultivar Giza 2.
In Ribaya 40 they exhibited an increase in the root length, root dry matter, No.
of leaves and No. of nodﬁles/plant. -

Daft et ol (1985) 1'ep011e.d‘ ﬁlat, varieties of crop plants show different
response to Mycorrhizal infection and nodulation. These results are in
harmony with Sharma ef al. (1990) who found that, all such parameters were
superior in Acacia nilotica plants inoculated with both Rhizobiwmn and
vesicular arbuscular ~ Mycorthizal fungi  ( Gigaspora margarita and
Glomus fascuculatunt), as compared with those inoculated with each organism

separately. Gupta and Punj (1990) also reported similar results.

43
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Table (4): Effect of Mycorrhizae G. macrocarpum and Rhiz
R. solani as well as some growth characters of faba bean plants in unste

obium (R. leguminosarunt) on infection by F. solani and
rilized and sterilized soil.

Giza 2 Ribaya 40

Sotls Healthy | Root | Root | Root Shoot | Shoot | Ne. of | No. of | Healthy | Root Root | Root ] Shoot | Shoot | Ne. of | No. ol
Treatments | v rot | tength | dry | height | dry | leaves rodules EH.E,S_ ot | length | dry | height | dry | leaves nodules

v_”\:: o | {em) | mamer } (cm) | matter jpiant | T ..»M: v | (em) | matter | fom) | moster /plan

() (z) () (@) t

Control 95.3 05.0 | 12.35 1 35.50 | 15.37 | 14.90 | 13.00 } ——- 91.7¢ | 10.0 10.9 38.9 22.8 | 41.40 | 07.25 | -
— G. macrocarpum (G 1) 7.7 10.0 1 11.05 | 42.20 | 21.50 | 30.70 § 1175 | - 11 8330 | 200 ) 126 0.4 2007 | 1313 | 11.00 | —ee-——r
5 F. solani (F.s.) 333 515 | 08.25{ 34.40 | 1740 | 1570 | - | -—— 2020 | 325§ 121 33.7 15.7 | 1402 | 06.25 | -=-emmr
N R. solani (R. 5.) 29.2 52.5 | 10.25 | 32.80 | 14.75 | 15.60 | 04.50 | ---om- 2090 | 07.5 | 13.2 19.2 198 | 16.20 | 09.80 | ~--mmme-
.l...l._ R. leguminosarum {(R) 87.5 935.0 | 13.10 § 59.30 | 17.50 | 16.50 ] ©7.30 00.80 | 79.20 | 20.0 | 19.3 233 22.3 | 1380 | 07.00 | 01,40
o | Fs Tt Gl 58.4 280 | 12.25 1 26.70 | 16.20 §} 13.10 | 10.00 | -omr - 50.00 | 075 | 133 40.7 14.4 | 28.00 | 06.00 | ——
he R s + GI 58.4 15.0 { 15.12 | 51.60 } 23.90 | 18.70 } 10.70 [ -—-- 62.50 | 07.5 | 133 19.2 19.8 | 16.20 | 09.80 j ---—--
= [ Fs +R 375 325 | 16.57 | 64.20 [ 16.40 | 14.00 | 07.00 00.37 | 350.00 | 825 | 104 32.1 15.8 | 13.04 | 04.80 | 00.70
- |Hs +R 459 60.0 | 13.90 | 47.10 | 14.80 { 14.30 05.00 | 00.37 62.50 | 92.5 | 18.5 523 20.8 13.10 | 05.80 | 00.80
Fs +R+GI 625 ! 225 119.60 | 24.30 1 14.70 | 05.00 ; 05.00 00.70 | s6.70 | 15.0 | 184 30.0 18.5 | 14.02 | 08.30 } 00,70

Rs + R+ GI 6.5 15.0 | 17.40 | 20.20 | 15.50 & 12.50 | 07.70 01.07 § 41.70 | 15.0 | 20.7 24.4 235 | 14.03 | 06.50 | 01.00
Control 100 00.0 | 11.15 | 51.70 | 19.60 | 13.50 | 10.80 | ---—--- 100 00.0 | 13.35 ] 28.50 | 20.50 23.90 | 10.50 | —--——
G. macrocarpum (G1I) 95.8 05.0 | 14.37 § 43.50 | 23.80 | 15.10 | 09.00 | ——- 91.70 | 10.0 | 15.20 | 50.90 | 24.20 21.90 | 07.30 | —eumeen
o | F. solani (F. 5.) 292 725 | 14,70 | 29.30 | 19,70 | 15.20 | 05.50 | - 20.90 2.5 11000 ] 5550 | 10.60 | 20.00 04.25 | —-—m-
m R. solani (R. 5.} 20.9 250 | 12.10 | 52.40 1 19.35 | 20.60 | 64,50 | - 16.70 | 65.0 { 13.60 | 58.20 1 17.90 11.80 §{ 04.25 | ---—em
.ﬂ R leguminosarum (R) 79.2 00.0 | 24.00 | 39.20 | 24.80 ; 07.60 09.30 | 01.20 7920 | 000 | 14.50 | 34.00 | 17.20 14.70 | 06.80 | 02.30
= | Fls. -G 50.0 22.5 | 14.30 | 36.50 | 23.10 | 14.40 | 08.10 } - 41.70 | 25.0 | 10.30 | 44.60 | 16.37 11.50 | 0510 } -
wl Rs + Gl 62.5 33.5 | 16.70 | 36.60 | 23.90 | 14.30 | 08.00 | --—-- 50.00 | 82.0 | 05,30 38.04 | 23.05 17.50 | 06.10 } -——-ee-
L.r-.Lt F.s. + R 0.0 45.0 | 14.10 | 39.40 | 19.80 ] 16.15 | 08.50 00.85 16.60 | 77.5 {13.90 | 92.50 | 11.80 11.40 | 05.60 | ©0.10
@l IRs +R 242 950 1 12.70 | 39,20} 17.15 | 17.90 | 07.00 0,09 5420 | 37.5 ] 17.60 | 32.20 20.80 | 16.10 { 03.39 | 00.60
Fs +R+GI 58.4 25.0 | 18.14 1 42,30 | 1915 | 19.20 06.30 | 01.27 50.10 | 36.0 { 17.80 j 63.80 18.20 | 15.00 { 08.00 | 00.90

Rs + R+ Gl 58.4 32.5 + 18.60 | 31.30 ¢ 16.60 | 13.09 08.30 1 01.17 =420 1 30.0 | 2115 ] 65.90 } 23.50 16.60 |1 06.86 1 01.0

L. m D. at 0.03 _ _

Soil type =A % Healthy survival piants % Root-rot Shoot height Root length
ﬁcmﬁc(ﬂﬂm =B (A) =017 (A) =5.05 (A) =124 {A) =N.8S
Treatments =C (B) =0.18 (B) =N.S (By =124 (B) =N.S
(C) =0.40 (C) =7.20 (C) =278 (C) =N.S

AB =0.2 AB =N.S AB =N.S AB =N.§

s AC =455 AC =NS AC =N.8S AC =34

BC =N.S BC =NS BC =N.S BC =N.S

ABC =0.78 ABC =243 ABC =NS ABC =N.8



Table (5); Effect of Mycorrhizae G. australe and Rhizobium (R. leguminosarum) on infection by F. solani and R. solani
as well as some growth characters of faba bean plants in unsterilized and sterilized soil.

Giza 2 Ribaya 40
H Healthy | Root | Root | Root | Shoot | Shoot | No. of | No. of j Hesithy | Root | Root | Root | Shoot | Sheot | No. of | No. of
Soils ‘—..,—.ﬂm-.naﬂ:ﬂm survival | oe | jength dry | height dry | leaves nadules § survival | o | length dry helght dry leaves | podules
_u_u..: 9% | lem) | mater | (em) | matrer iplant _._“”: % | {emb | matter | (cm) | matter /plan
(g) {z) @ @ t
Control 9580 | 050 | 12,3 | 385 | 153 14.9 13.0 — 91.7 10,0 | 109 | 389 22.8 41.4 7.25 R
- G. macrocarpum (G1) 91,70 | 100 | 22.3 | 75.0 15.6 233 10.9 — 91.7 10,0 | 22.3 4.3 30.4 53.9 9,77 ——
@ | F. soleni (F. s) 3330 5257 825 | M4 | 174 15.7 4.7 ——— 29.2 525 | 12.12 ) 337 157 | 14.02 | .00 ——
E R. solani (R. 5.} 2920 | 52,5 | 10.2 | 328 14.7 | 15.69 4.5 ——— 209 60.0 ! 142 33.3 18.27 1 14.08 | 6.28 P—
ma | R leguminosarum (K} | 83.30 | 10.0 | 13.1 | 593 | 17.5 16,5 7.3 0.8 79.4 10,0 | 19.3 | 233 223 138 71.00 1.0
uplu F.s. + GI 41,70 | 50.0 | 1225 267 | 462 | 123 | 100 | —- 667 1800 | 133 | 749 | 138 | s0.0 | 940 |
w— | Rs + GI 33.30 | 71.8 | 15.1 | 426 | 238 18.7 10.7 —- 45.9 80.0 | 133 68.9 17.8 93 10.3 —
m F.s. + R 58.40 | 45.0 | 165 | 46.2 16.4 | 14.07 7.0 0.3 0.0 62.5 | 10471 252 11.9 14.5 5.50 0.4
o R s +R 5000 | 36,0 | 139 | 471 17.1 14.4 59 0.4 54.2 30.0 118.05 | 337 16.6 205 71.50 0.5
F.s. + R+ G} 3330 12751 196 | 244 | 247 247 | 17.78 9.0 a1.7 355 | 184 | 45.09 | 154 | 1025 | 770 0.4
Rs +R+G! 6250 | 255} 174 | 853 | 20.7 [ 12.58 | 7.78 1.07 50.0 150 | 207 | 288 222 8.66 7.70 1.1
Control 100 00,0 | 11.15] 51.7 | 19.60 | 13.80 | 10.8 ———— 100 00,0 | 13.35 | 28.50 20.5 | 23.90 10.5 -—
G. macrocarpum (G]) 100 00.0 | 23.65 | 56.17 | 24,07 | 49.50 | 08.7 —— 106 00.0 } 19.251 47.50 4.0 | 67.70 | 7.25 —
F. solani (F. 5.) 292 725 11475 293 | 19.70 | 1520 | 055 m——— 20.9 82.5 | 10.00 | 55.50 10.6 | 60.00 | 4.25 —aman
..m,. R. solani (R. 5.) 209 850 | 12.10 | 52.4 | 1930 | 20,60 | 04.5 m—— 16.7 75.0 | 19.25| 47.50 24.1 67,70 | 7.25 —_
N | R. lepuminosarum (R) 87.5 00.0 {2400 | 39.2 | 24.80 | 07.60 { 093 1.2 79.4 55.0 | 14.50 | 34.09 19.2 | 1470 | 6.80 2.3
mm F.s. + Gl 375 250 | 14321 36,2 | 22.12 | 1440 | 08.0 ———— 66.7 575 {1035 | 6150 | 1637 | 51.60 | 9.80 ——
 |R s + GI 417 35.0 | 16.70 | 36.6 | 23.80 | 14.80 | 08.0 ——— 375 850 | 1527 | 7440 | 23.05 | 55.00 10.8 ——
w F.s. + R 41.7 700 | 34.10 | 39.4 | 19.80 | 16.15 | 085 0.2 41,7 540 | 13.90 | 3940 | E1.87 § 12,70 | 5.30 0.8
U tRs +R 333 450 11370 | 87.7 | 17.15 | 1790 | 070 0.67 50.0 528 | 17.50 | 25.60 | 20.90 | 18.80 | 5.30 0.7
Fs. + R+ Gl 41.7 750 | 18.40 | 42.8 | 19.15 | 1938 | 065 1.27 50,0 325 (47201 2390 | 18.20 | 09.09 | 5.10 0.8
Rs + R+ G? 50.0 250 | 1860 | 31.3 | 23,13 | 1290 | 082 1.17 54.2 20,0 | 21.15 | 13.2¢ | 00.00 | 00.08 | 0.80 0.8
L.S.D. at 0,05
Soil type =A % Healthy survival plants % Root-rot Shoot height Root length

Cultivars =B
Treatments =C

(A)
(B)
(©)
AB
AC
BC
ABC

=N.§
=0.26
=0.58
=N.S
=N.S
=0.83
=N.§

(A) =5.07
(B) =5.06
(C) =19.5
AB =N.S
AC =16.03
BC =N.§
ABC =126

(A) =N.S
(B) =N.S
(C) =0.79
AB =N.S
AC =85
BC =NS

ABC =N.S

(A) =N.§
(B) =N.§
(C) =N.§
AB =N.S
AC =N.S
BC =N.§

ABC =N.§
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7- Effect of inoculation with Rhizobium (R. leguminosarum) on root
colonization with VA-Mycorrhizal fungi ( G. macrocarpum and
G. ausitrale) in present of F. solani or R. solani.

Data in Table (6) show that root colonization with VA-Mycorrhizal
fungi (G. macrocarpum) or G. australe in sterilized soil was higher than in
unsterilized soil. Combined inoculation with Riizebium (R. leguminosarum)
along with VA-Mycorrhizae increased root colonization with VA-Mycorrhizae
more than inoculation with mycorrhizae alone.

[noculation with VA-Mycorrhizae, RIizobium and F. solani or R. solani
gave an increase in the root colonization with VA-Mycorrhizae and Rhizobium or
with any of the pathogenic fungi only. Thus, inoculation with Mycorthizae G,
macrocarpunt or G, australe and Rhizobium (R. leguminosarun) increased root
colonization with VA-Mycorrhizae in both healthy and diseased plants.

These results  are in harmony with those of Daft and El-Giakmi (1975)
and Ganry ef al. (1982).

8- Effect of Mycorrhizae (G. nﬁacrocarpum) and seed dressing with
fungicides on the infection with F. solani and R. solani, also effect
. on some growth characters of faba beans :-

The use of fungicides to control soil-borne pathogens is common.
Concern is developing among agriculturists about the effects of the use of
fungicide on the beneficial Mycorrhizal fungi. The benefits of fungicides ( in
increasing crop growth via destruction of pathogenic organisms) may be
reduced because they also destroy Mycorrhizal fungi and thereby reduce

nutrient uptake by crops. The purpose of these experiments was to illustrate



Table (6): Effect of inoculation with Rhizobium ( R. leguminosarum )
on root infection with mycorrhizae ( G. macrocarpum or
~ G. australe) and F. solani or R. solani for two cultivars of

faba bean.
Cultivars
Soil | Treatments Giza 2 Ribaya 40

A v | M| A \ M

Control _— “—- -— -— -—- —
G. macrcarpum (G1) | 17 13 | 1226 21.5 | 1.7 | 10.7

G. australe (G2) 143 | 17 | 95 | 175 187 | 12
S | Rhizobium + G1 292 | 25.6 | 11.5 | 36.5 | 28.3 | 16.7
N | Rhizobium + G2 17 {132 1103 203 ] 192 | 174
= |Fsolani +6G 157 12 | 7 |183) 12 ) 92
L |F solani + G2 85 44 | 158 90 | 263 | 9.8
2 |Rsolani +GI | 167 | 11 | 65 | 128 | 135 | 1538
= | R. solani + G2 155 | 11.2 | 55 | 107 | 165 | 19
Fosolani +R +G1 | 117 75 | 1.5 1.7} 75 | 1S
F.solani +R +G2 | 17 | 308 | 9 ]156 | 263 | 9.8
R solani +R +G1 | 11,5 | 332 | 17.8 | 195 | 33.2 | 17.8

R solani +R +G2 | 575 | 86,5 | 148 | 10.7 | 165 | 19
Control --- - --- -— -— ---

G. macrcarpum (G1) | 28.3 | 21.3 | 13.7 31.7 | 155 0.8

G. australe (G2) 237 | 167 12 | 317 ] 155 | 9
ms | Rhizobium + GI 393 | 28 | 9.2 | 453 | 342 | 191
Q | Rhizobium + G2 345 | 263 | 17.1 | 42.3 | 33.4 | 205
E F. solani + GI 19 | 152 145] 27 | 24 | 152
= | Fsolani  + G2 775 | 7125 | 105 54 | 32.3 8
3 R. solani + Gl 122 | 93 7 | 2431 16 | 111
o | R solani + G2 72 | 193 | 143 | 725 | 19.7 | 145
F. solani +R +G1 | 78.7 | 782 | 135 ] 363 | 21.8 | 15
Fosolani +R +G2 | 273 | 19 | 12 | 283 27 | 178
R solani +R +G1 | 297 | 27.5 | 11.5 | 34.8 | 285 | 19.7
R solani +R +G2 | 28 [ 398 | 9.5 ]325] 398 | 215

A = Arbuscular ( Large spores)
V = Vesicular ( Small spores )
M = Mycelium
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the interaction between Mycorrhizal fungi and fungicides in the presence or
absence of the pathogenic fungi £ solani or R. solani.

_Data in Table (7) show that, the highest percentage of healthy survival
plants was obtained in  the uninoculated sterilized soil in the case of
G. macrocarpum and Benlate 50 treatments.  The lowest percentage was
obtained in the case of R. solani and F. solani treatments.  Seed dressing with
Benlate 50 gave an increase in the percentage of healthy survival plants
especially in the sterilized soil. Similar 1'esuits were obtained by Abdel- Gatllel
(1977), Hassanien (1978) and Venkalasubboiah and Muthapa (1981) who
reported that, Benlate 50 reduced disease incidence of R. selani. Addition of
Mycorrhizae to soil and, seed dressing with fungicides, Benlate 50 and
Mancoper decreased the percentage of healthy survival plants and increased
coot-rof infection in comparison with {he same treatments without adding
Mycorrhiza. ~ The effect of Benlate 50 on Mycorrhizae was higher than the
cffect of Mancoper.  Bootman ef al. (1978) reported that, Benomyli was
especially toxic to VA-Mycorrhizal fungi and caused stunt to onions and
strawberries by reducing Mycorrhizal infection and ultimately P uptake.

Data in Table (8) and Figs (12,13 and 14) show that, Benlate 50 reduced
plant height and root length and the number of leaves  especially in the
sterilized soil.  On the other hand, Mancoper exhibited an increase root length
and shoot height with Giza 2 cv. only. Seed dressing with fungicides caused an
increase in root and shoot dry matter of both healthy and diseased plants especially
in the case of Ribaya 40. Harfoush (Dorrya) (1975) reported that, Benlate at the
low rate of 0.59/kg seeds or below stimulated shoot and root length of healthy in

comparison with diseased plants with an increase of its weight.
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Table (7): Effect of Mycorrhizae G.macrocarpum and seed treatment with seme fungicides on infection by
F- solani and R. solani as well as some growth characters of faba bean plants in unsterilized and
sterilized s6il.
Giza 2 Ribava 40
. Healtby | Root | Root | Raot | Shoot | Shoot | No. of | Healthy | Root | Reot | Root Shoot | Shoot | No. of
Soils { Treatments | i rot |length | dry | height | dry | leaves E"e:.n_ rot | length | dry | height | dry | leaves
E“\sn on | fem) | maver | (cm) | matier v“\.._: 9, | (em} | matter { {cm) | matier
’ (g) (g) {m {g)
Uninoculated 958 | 10.0 | 1335 | 35.50 § 1537 | 1490 ] 13.0 | sLY | 100 | 1092 4.0 | 228 | 148 | 7500
G. macrocarpum (G1) | 917 | 10.0 | 19.50 } 40,15 | 21,50 | 31.50 | 117 } 87.5 | 150 {1260 | S04 | 207 } 13.1 y 11.00
o~ | Benlate 50 (B} 958 | 00.0 | 19.40 [ 73.50 | 19.50 | 5190 | 6.80 | 958 | 00.0 [29.00 7.60 | 17.5 | 540 | 5600
ﬂ Gl + B 750 | 00.0 | 15.90 | 2340 ] 2026 | 12.60 | 660 { 667 | 100 [17.20] 142 | 103 | 33.3 | 1300
w | Fsolani (F.s) 333 | 52.5 | 8.250 | s0.00 | 12.00 { 80.00 | 500 | 209 | 43.1 0820 286 | 630 | 555 | 2500
eme | R solani (R. 5.) 520 | 525 | 1270 | 73.100 7.950 | 4760 | ss0 | 167 | 450 | 0150} 214 | 330 1 375 | LSOO
= |Fs+B 100 | 116 112.30 | 4540 13.00 | 7770 530 | 917 [ 103 joLio| 250 | 330 | 40.0 | 4660
- | R+ B 958 | 10,0 | 12.80 [ 68,00 | 7.170 | 54.50 | 5.17 e | 167 | 06,00 | 214 6.16 | 53,8 | 2.660
@ |Fs+CGI+R 66.7 | 20,0 | 9.360 | 18.50 | 17.40 | 13.50 | 9.20 542 1150 | 23.40 | 195 144 | 22.7 | 8.060
4& R s +GI+B 750 | 166 | 1990 [ 23.05] 2690 | 1280 | 7.20 | 667 [ 150 j19.80] 21,2 | 16% | 13.8 | 10.80
= | Mancoper (M) 958 | 133 | 2280 | 39.10 | 18,13 | 11.30 | 850 } 625 | 167 | 1103 | 43.9 | 1.7 ; 250 | 10.56
U GI o+ N 750 | 0.00 | 1427 | 4000 1236 {2000 | 105 | 458 | 00.0 | 158G 466 | 148 | 320 | 11.03
Fos.+ M 75.0 | 15.0 | 9.000 | 43.70 | 1030 | 3330 | 3.00 | 33.3 [ 150 | 73.00 | 800 | 500 | 333 | 16.00
Rs + M 500 ] 133 16300 ¢ 38.80 | 5.900 | 00.00 | 470 | 167 | 500 [00.80] 571 | 2.70 | 33.3 § 0130
Fs +GI +M 466 | 16.6 111,16 | 45.30] 2330 | 2180 | 530 | 667 | 6.70 | 1630 | 558 § 154 | 308 | 07.86
Rs +GI + M 333 | 200 | 12.80 | 61.50 | 11.30 § 11.64 | 610 } 667 1500 | 1160} 760 | 966 | 122 | 10.00
Uninoculated 100 | .00 | 11,15 | 782 | 19.60 | 14,70 | 107 100 | 00.0 | §3.35 | 28.60 | 20.50 | 24.0 | 10.50
G. macrocarpant (GI) | 100 | 0.00 {1437 [ 43,5 | 23.50 | 15.40 | 9.00 100 | 00.0 [ 1520 | 5090 | 2420 | 21.8 | 07.25
Benlate 50 (B) 100 | 000 l11.07] 880 | 18.60 | 100.0 | 400 | 833 | 00.0 | 1070 [ 7100 | 1930 | 50.0 | 07.10
GI + B 750 000 |5130) 118 | 26.40 | 5260 | 9.26 | 753 | 00.0 | 18.20 | 19.90 | 13.80 | 101 [ 07.66
™% | F. solani (F. 5.} 207 | 350 | 8200 588 | 2.700 | 60.00 | 3.50 | 209 | 625 | 10.00 [ 5550 | 10.60 [ 19.3 | 04.25
Y | R solani (R 5) 200 | 43.1 | 8.500 | 44.4 | 6500 | 37.50 | 250 § 167 | 650 | 08.00 | 76.40 | 08.30 | 69.8 | 04.00
N oFs+B 917 | 10,0 | 7.400 | 60.0 | 1.900 ¢t 40.00 | 700 § 875 | 6.70 | 1650 | 32.30 | 10.50 | 20.1 | 06.50
— |Rs+B 875 | 133 | 7660 ] s0.0 | 7.000 | 26,00 | 3.00 { 417 | 13.3 {08.66 [ 07.77 | 08.00 | 42.1 | 03.50
o | Fs+Gl+B s e 1166 § 2230 | 194 | 2626 ) 2600 | 890 ] 542 | 10,0 | 20.80 [ 1700 | 16.30 | 10.7 ; 10.00
@ |Rs+CGI+B 91.7 1117 | 2290 % 34.5 | 26.40 | 19.00 | 8§90 750 | 11.7 | 12.80} 31.30 | 1620 | 126 | 1110
= | Mancoper (M} 058 | 670 {2200 27.6 | 21.50 | 15.18 | 8.50 667 1100 | 1720 27.20 | 1290 | 124 | 10.33
W |Gt + M 75.0 | 0.00 [ 2190 | 24.1 | 2230 [ 30.40 | 7.80 66.7 | 000 13,50 | 70.00 | 12,70 | 127 | 07.08
Fs+ M 750 | 830 | 4,000 | 430 | 6.600 t 2000 | 533 | 209 | 3.30 | 67.60] 7270 | 07.60 | 850 | 26.00
Rs +M 66.7 | 11.7 | 1060 | 714 { 9300 [ 33.30 | 416 20,0 | 10,0 | 08.00 | 44.40 | 65.00 | 53.0 ] 0416
Fs +Gl+ M 66.7 | 100 11826 | 7.4 | 1060 | 4240 | 530 | 209 | 670 |16.70 | 3490 | 1070 | 2017 | 07.06
Rs +GI + M 542 1187 | 1270 227 | 11.90 { 4580 | 650 | 342} 5.00 1080 2150 | 11.36 | 200 ) 07.96
L.S.D. at 0.05
Seil type = A % Root-rot Shoot height Root fength
Cultivars =B {A) =098 (A) =N.S (A) =1.28
Treatments =C (By =0.83 (B) =2.0 (B) =1.28
(C) =260 - {C)y =3.0 (C) =3.30
AB =120 AB =N.S AB =N.8
AC =3.60 AC =310 AC =470
BC =3.69 BC =4.1 BC =7.30
ABC =352 ABC =43 ABC =46,70
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=
w

ome fungicides on infection by F. solani

and R. solani as well as some growth characters of faba bean plants in unsterilized and sterilized soil.
Giza 2 Ribaya 40
. Healthy | Root | Reot | Root | Shoot | Shoot | No. of | Bealthy | Root Root | Root | Shoot | Shoot | No. of
mo:m Treatments survival | e | lenpth | dry | height dry | leaves survival 1 ot | length dry beight | dry | leaves
Ew\:: Ly (em} | mateer | (em) | mntrer -:w\.:., LA (cm) | manter | (em) [ matter
° (2 {2) - (g {g)
Uninoculated 95.8 | 00.0 | 125 | 3550 | 1810 | 2020 | 9.0 917 | 125 ] 109 | 41.0 | 228 | 148 | 7.50
G. australe (G2) o1 | op0 | 122 | 2076 | 1620 | 2720 | 100 | 875 | 100 | 223 | 743 | 301 } 538 | 9T7
Benlate 50 (B) 958 | 050! 038 71,00} 19.10 | 51.20 | 6.6 917 {000 | 20,0 | 606 | 1312 ] 483 | 4.90
— |G+ B 87.5 25| 162 | 7570 | 2070 | 7680 | 7.3 833 045 [ 133 1 770 | 3040 | 558 | T.90
@ | F. solani (F. s) 23.3 | 40,0 | 08.5 | 43.70 { 15.20 | 79.00 [ 6.2 250 1424 | 081 | 280 | 0650 | 55.5 | 3.5
U R. solani (R, 5.} 250 | 65.0 § 11.7 | 38.80 | 10.50 | 69.50 } 5.3 20, | 45.0 | 02, 201 | 03.50 | 376 | 250
— |F.s+B 058 | 00.0 | 12.0 {50,001 12.00 | 80.00 | 5.0 292 | 09.0 | 008 | 286 | 0330 333 { 230
o |Rst B 917 | 10,0 | 12.4 | 73.10 | 07.95 | 47.60 ; 5.8 209 | 125 | 06.0 | 21.4 | 0630 | 555 | 2.50
@ |FsrG2B 625 | 375 | 212 | 6805 | 3170 | 7030 | 7.5 | s42 § 510 | 17.3 | 080 | 2990 | 558 | 715
v |Rs+GI4B 50.0 | 375 | 3.5 | 74.60 | 18.50 | 86.50 | 7.5 625 | 3251 151 | 617 | 2280 | 555 | .70
@ | Mancoper (M) 458 | 7.5 | 199 | 70,90 | 3350 | 8470 | 75 750 | 14.2 | 142 1 80.3 | 2040 | 352 | 5.28
VG RN 625 | 75.0 | 18.6 ]69.09 % 20.60 § 79.08 | 9.8 625 | 168 1) 526 | 250 | 2500 | 583 | 610
- |Fs+M 200 | 150 | 09.3 5290 ( 1090 | 26,08 | 3.0 16.7 L o713 | 60,0 1 050 | 0500 [ 50.0 | 2.00
Rs + M 20,9 | 13.8 | 05.5 | 37.50 | 04.50 | 5540 | 4.5 042 | o005 | 600 | 02.0 ] 0200 500 | 209
Fos. +G2+ M 500 | 625 188 [6ds0| 1990 | 7260 | 6.0 292 | 1221 558 | 238 | 23.80 | 06.22 | 4.50
Rs +G2+M 28 1200 | 220 F73.20] 2870 [ 80.70 | 7.8 125 12080 13| 208 | 258 } 071 | 5.60
Uninecutated 100 | 0.00 |1L15] 78201 19.6 1470 | 10.70 | 100 | 000 | 13.3 | 28.60 | 205 | 2400} 10.50
G. qustraie (G2) 100 | 000 | 2030|7920 | 347 | 6950 | 0810 ] 100 | 06.0 } 205 | 67.70 § 23.7 | 4550 | 06.30
Benlate S0 {B) 100 | oool1210] 300! 154 | 7580 | 0s80§ 100 | 060 179 | 5208 | 209 | 49.18 | 06.90
— |G2+B 458 | 375 L2030 7920] 347 | 6950 | 0830 625 | 168 [ 203 | 06.17 | 237 | 45503 06.30
~ | F. solani (F. 5.} 209 | 350 | 0550 15060 | 02.8 | 60.00 [ 03.60 | 083 | 432 | 096 | 60.60 | 11.6 5 19.50 | 04.50
m R. solani (R. 5.) i67 | 450 {0970 | 46.40{ 079 | 4750 } 0290 | 043 | 453 | 08.5 | 7840 | 093 | 60.80 | 03.50
v | Fus+ B ns0 | 142 | 0820 | 5880 | 027 | 60.00 | 3500} 625 {3257 085 | 67.70 | 102 ) 65.80 | 0550
= Rs+B8 625 | 16.5 | 08.50 | 44.40 | 06.5 | 37.50 | 02.50 § 54.2 | 510 | 08.0 | 7840 | 083 | 69.70 § 04.00
St F5s.+G2+0B 25 1050 |13.20 16920 132 | 6940 | 0370 | 292 | 60.0 | 13.7 § SL8O 20.0 { 54.20 | 1530
W |Rs+G2+E so.0 | 12.5 | 1540 § 7800 ! 185 060 | veoe | 250 | 450 | 180 | 5130 § 205 | 6120 ] 13.70
mM Mancoper (M} 458 | 300 | 1550 | 72.30 | 309 | 63.20 | 0630 | 584 § 3507 208 | 6650 | 20.0 | SL.30 | 05.50
G2 + M 192 | 25 | 2270 176501 239 | 7100 | 0680} 250 | 65.0 | 259 | 61.80 | 17.6 } 51.1¢ ) DG.EO
Fs+M 209 | 086 {03.80 | 33.30 1 750 | 48.50 | 06.00 | 209 | 650 | 07.5 } 74.07 | 07.8 | 50.00 | 02.30
Rs + M 042 1308 |11.00}e660| 0o | 3330 [ 0400 ) 209 | 100 | 085 | 4740 | 053 | 16,60 } 0340
Fs. +G2+ M 500 | 550 | 1580 1 69.40% 259 18890 0500 554 103 ¢ 172 | 64.80 | 272 | 58.18 } 07.30
Rs +G2+ M 625 | 500 | 1530 6700 328 | 7730 [ 0567 ¥ 250 | 500 | 220 | 9510 | 284 | 5170 ) 08.55
L.S.D. at 0.05

Soil type = % 9% Root-rot Shont height Root iength

Cultivars =B (A) =N.5 (A) = 1.6% (A) =N.S

Treatments =C (B) =N.S (B) =190 (B) = l.m

(Cy =82 (C) =N.§ (Cy =N.S

AB =NS§ AR =N.S AB =NS5

AC =N.5 AC =6.33 AC =N.S

BC =N.5 BC =N.S BC =6.33 BC =N.S

ABC =NS ABC =N.S5 ABC =N.S ABC =N.8
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1- Sterilized soil +
untreated seeds

2- Sterilized soil
treated with
G. macrocarpuin

1- Sterilized soil
+ treated seeds
with Benlate

2- Seeds treated
with Benlate +
Soil treated
with
G. macrocarpunt

- Sterilized soil
+ treated seeds
with Nlancoper

2- Seeds treated
with Mancoper
+ Soil  treated
with
G. mucrocarpuin

Fig. (122 Effect of sced treatment with fungicides and
Mycorrhizae on plant growth of Ribaya 40 cv.
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I- Sterilized soil +
untreated seeds

2- Sterilized soil
inoculated with
. sofani +
G. macrocarpum

1- Sterilized soil
+ treated seeds
with Benlate

2- Seeds treated
with DBenlate +
Soil inoculated
with F. solani +
G. macrocarpiin

I- Sterilized soil
+ treated  sceds
with Mancoper

2- Seeds treated
with Mancoper +
..... : o Seil inoculated
S with . solani +
G. macrocarpum

Fig. (13

¢ Effect of secd treatment with fungicides and s

oil
inoculation with F. solani and G. macrocarpum,
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1- Sterilized soil +
untrcated seeds

2- Sterilized soil
inoculated with
R. selani +
G. macrocarpum

1- Sterilized soil
+ freated seeds
with DBenlate

2- Seeds treated
with DBenlate +
Soil inoculated
with R. solani +
G. macrocarpuii

1- Sterilized soil
+ treated seeds
with Mancoper

. 2- Seeds treated
with Mancoper +
Soil inoculated
with R. selani +
G. macrocarpum

s Lty

r
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Seed dressing with Benlate 50 using Mycorrhizac G. macrocarpunt in
the absence of pathogens exhibited a decrease in root length and shoot height
and increased root and shoot dry matter yield , while Mancoper gave reverse
results, similar results were obtained in concerning the percentage of pathogens
cspecially R. solani in sterilized soil. Menge (1982) mentioned that, stunting
following fungicides applications would normally be attributed to phytotoxicity
and such compounds would be a landed in field screening procedures and
therefore would never become commercially available. Also, Boatman ef
al. (1978) reported that, soil drenches with the systemic fungicides "Benomyl"
and " Topsin " caused a stunt to onions and strawberries. He added that,
"Benomyl" increased growth of nonmycorrhizal onions, thereby indicating that,
it decreased growth of Mycoirhizal pla;lts by inhibiting Mycorrhizal symbiosis
and not through Phytotoxicity.

Bailey and Safir (1978) eliminated phytotoxicity as a cause for stunting
which they induced on Mycorrhizal soybean with soil drenches of " Benomyl"”.
They attributed the stunting to a-reduced effectiveness of the Mycorrhizal
association.  Stunting in both cases was achieved with soil drenches. "Mancoper
"as a non-systemic fungicides was less effective on plant growth than the systemic
fungicide " Benlate 50". This may be due to the non-systemic fungicides causing

‘ é possible postponement of infection with Mycorrhizae rather than total elimination
of infection (Menge, 1982).

Data in Table (8) show that, the Mycorrhizae " G. australe was not
affected by fungicides to the same extent as the Mycorrhizae G. macrocarpum.
So, its effect on increasing plant growth was continuos especially in the case of

the sterilized soil.
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Menge (1982) reported that, some species of Mycorrhizae were more
sensitive to some fungicides than others. Also, in sterilized soil, seed dressing
with fungicides did not affect on the simulative effect of G. australe on plant
growth for healthy and discased plants. On the other hand, G. australe
stimulated plant growth of Ribaya 40 cv. more than it did with Giza 2 cv.

especially in the unsterilized soil.

9. Fffect of inoculation with VA-Mycorrhizal fungi and seed dressing
with some fungicides on root colonization with Mycorrhizae:-

Data in Table (9) and (10) show that, unsterilized soil, faba bean root
colonization with Mycorthizae G. macrocarpum was higher in case of Giza 2
cv. than in Ribaya 40 cv. Seed '_ dressing with Benlate and Mancoper
decreased root colonization with VA-Mycorrhizae for the two cultivars and in
the presence of infection with the pathogenic fungi.

In the sterilized soil, seed dressing with fungicides affected root
colonization with Mycorthizae more than in the unsterilized soil. Comparing
infection with R. solani to infection with F. solani and seed dressing with
Benlate showed that the first caused more reduction of root colonization with
Mycorrhizae. This may be shows a greater inhibition effect of R. solani on
-f‘he plant growth than F. solani (Table 8).

Data in Table (9) and (10) show similar results. Root colonization
with Mycorthizae G. australe was higher in the case of sterilized soil than
unsterilized soil.  Also, colonization of Ribaya 40 cv. with G. australe was
higher than in case Giza 2 in unsterilized soil, the reverse was true in the
sterilized soil.  Soil inoculation with F. solani or R. solani and seed dressing

with Benlate 50 or Mancoper exhibited a decrease in root colonization with




Tallk (9): Effect of seed dressing with some fungicides on root infection
with mycorrhizae ( G. macrocarpum or G. australe) and
- F. solani or R. solani for two cultivars of faba bean in
unsterilized soil.

Cultivars
Soil} Treatments Giza 2 Ribaya 40
- A V| M]A \ M
 Control —_ — — — o —
G. macrcarpum (G1) | 28.3 |21.25] 13.7 | 21.5 | 1115 | 10

 G1 + Benlate 175 21 | 113|118 78 | 63
'GI + Mancoper 33 | 35 {23 | 38| 2 | 23
G. australe (G2) 15.8 12 7 23.7 11625 | 12
G2 + Benlate 10 [123] 83 ] 9 | 10| 35
G2+ Mancoper 25 | 113] 45| 1.8 | 1.5 | 1.8
Fosolani +GI+B [ 138 | 1 | 38 | 15 | 6 9
F.solani+Gl1+Mn| 55 | 5 | 13} 73 | 85 | 1.3
F.solani +G2+B | 115 | 10 | 3.8 | 125] 33 | 7.3
F.solani + G2+Mn | 8.8 5 1 3 7.3 1
R.solani +G1+B | 155 | 6 2 |15 | 15| 2
R. solani+ GI+Mn | 9.3 6 1 1.8 55 5
IR solani +G2+B | 113 | 65 | 1.8 {666 | 11 | 1.8
R solani+G2+Mn)| 43 | 3 | 35|33 | 33 | 38

Unsterilized

A =drbuscular ( Large spores )
V =%esicular ( Small spores)
M =%colinm

E -t

W & -~
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Table (10): Effect of inoculation with Rhizobium ( R. leguminosarum )
. on root infection with mycorrhizae ( G. macrocarpum or
G. australe) and F. solani or R. solani for two cultivars of
faba bean in sterilized soil.

Cultivars
Soil { Treatments Giza 2 Ribaya 40

A \4 M A \4 M
Control - - -— - - ---
G. macrcarpum (G1) | 17 13 12.6 | 31.7 | 15.5 | 9.15
G1 + Benlate 11.5 5 3.5 8 53 3.3
G1 + Mancoper 6.5 5 36 | 1.5 | 33 1
G. australe (G2) 175 [ 187 | 12 } 1.7} 17 13
G2 + Benlate 73 | 3.8 | 25 6 2.3 2
G2 + Mancoper 4.3 4 2 1.8 1.5 2

F. solani + G1 + B 15 10 58 8.6 3.5 2.5
F. solani + G1 + Mn | 5.3 3.5 1 6.5 5.5 3.3
F. solani + G2+ B 11.3 | 85 4 2.8 2 3.9
F.solani+ G2+ Mn | 43 3.5 1 6 3.3 23
R. solani + GI1 + B 4.5 5.8 1.8 6.3 1.5 6.8
R. solani + GI1 +Mn | 3.5 5 33 5.3 1.3 1
R. solani + G2+ B 4 6.8 1.3 2.8 1.5 2
R. solani + G2 +Mn 3.5 3.2 2 5 2 1

Sterilized

A = Arbuscular ( Large spores)
V = Vesicular ( Small spores)
M = Mycelium

B = Benlate

Mn= Mancoper




A

58

G. australe Mycorrhizae for the two cultivars as shown in Table (9) and (10)
for G. macrocarpum. As for the difference between the effect of sterilization
and unsterilization of soil.

Hirrel and Gerdemann (1980) reported that, it frequently, appears that
Mjcon‘iu'zal infection was more vigorous and abundant in fumigated or sterilized
than in unsterilized soil. Soil sterilization may be reducing hyperparasites,
predators, and compacting plant parasites and thereby encouraging rapid
reproduction of VA-Mycorthizal fungi.

Jalali (1990) reported that, the effect of fungicides on the root colonization
with Mycorrhizae, VA-Mycorthizal development was considerably inhibited by
seed treatment with Bavistin [Carbendazin], Captful and Thiram. Nutrient uptake
and consequently plant growth were also reduced. Also, fungicides do not
usually have adverse effects on VA-Mycorrhizae at the recommended rates.

He found that, systemic fungicides were more damaging than non-systemices.

10- Effect of inoculation with VA-Mycorrhizae and fertilization with
super phosphate or rock phosphate on infection by F. solani and
R. solani and some growth characters of faba bean plants in
unsterilized and sterilized soil:-

Data presented in Table (11), (12) and Fig. (15, 16, 17, 18 and 19) show a
comparison between faba bean plant inoculated with VA-Mycorrhizae and
fertilized with rock phosphate or super phosphate as a source phosphate.
Generally, the percentage of healthy survival plants increased in both Mycorrhizal
inoculation and phosphate fertilization treatments compare with plants infected

with F. solani or R. solani, whereas, the percentage of root-rot infection was

decreased.




Table (11): Effect of Mycorrhizae and fertilization with super or rock phosphate on infection by F. solani and
R. solani as well as some growth characters of faba bean plants in unsterilized and sterilized soil.
Giza 2 Ribaya 40
. Healthy | Root | Root | Reot | Shoot | Shoot No. of | Heslthy | Root | Root | Root Shoot { Shoot | No. of
mo m.—m ‘H‘ Hoﬂ”ﬂa ﬂ—.—.ﬂm survival rot length dry height dry lenves survival rot length n—q height Q_J. leaves
plants | op | (cm) | maier | (cm) | mater planits | o4 | (cm) | meer (cm) | matier
- &) ) i &) B
Control 95.8 00,0 § 123 j 355 153 14,9 | 13.00 91.7 00,0 | 109 | 410 | 22.8 14.8 7.50
G. macrocarpum (G1) 95.8 00.0 | 2105} 4215 | 21.5 31.8 | 1L.70 91.7 000 | 12.6 | 504 | 207 13.1 11.0
F. solani (F. s.} 25.0 725 11475 | 20.3 | 19.77 | 152 55 29.2 525 | 12.12 | 33.6 187 3.5 06.0
= R. solani (R. 5.) 33.3 56.0 | 12.10 | 52.4 19.7 20.6 4.5 20.9 60,0 | 14.2 | 33.2 183 419 6.25
m F. s +GlI 50.0 250 | 1225} 26.7 | 16.2 27.2 10.0 54.2 7.50 | 133 | 224 138 62.5 6.10
it R s +GI 62.5 15.0 | 15.12 | 51.7 23.8 18.1 10.28 62.5 750 § 13.2 | 51.0 19.8 56.6 790
“ G7 Rock phosphate 70.9 000 | 279 | 130 | 276 26.0 8.00 584 000 | 454 | 12.5 | 206 | 1618 9.50
g F.s 41.7 125 | 11.5 | 31.5 | 9.50 28.0 5.30 333 225 149 | 22.2 480 | 13.23 | 550
w R s 375 | 125 | 248 | 327 | 123 | 107 | 800 | 417 400 | 204 | 32.8 | 103 | 1290 | 4.30
w F. s +G1I 66.7 24.2 | 197 | 357 | 241 04.5 9.70 45,9 355 1 21.6 | 253 153 | 1350 | 7.0
f— R 5. +GI 70.9 500 | 17.3 | 19.7 | 264 08.6 10.5 75.0 358 | 168 | 134 145 | 10.00 | 9.10
U G7 Saper phosphate 70.9 00.0 | 26.0 | 129 | 24.6 9,25 11.0 458 | 00,0 | 279 | 152 188 | 18.40 | 8.70
F. s 41.7 225 | 140 | 726 | 105 3.6 4.50 29.2 150 | 145 | 483 13.3 | 62.70 | S12
R s 41.7 250 | 1151 750 | 105 40.0 3.50 372 25.0 | 7.60 | 86.2 8.50 | 17.30 | 6.30
F.s. +GI 70.9 275 | 182 | 313 | 264 06.9 10.5 } 66.7 400 | 17.3 | 2086 168 | 08.12 | %30 .
R s +GI 87.5 37.5 | 18.9 | 24.2 17.8 6.06 9.9 83.3 425 | 164 | 133 | 206 09.78 | 8.50
Control 100.0 | 00.0 | 11,15} 78.2 19.6 14.7 10.7 160 00,0 | 13.35 | 28.6 | 205 24.0 10.5
G. macrocarpum (G1) | 958 | 00.0 | 24.37 | 43.5 | 23.57 | 154 000 | 917 | 000 |1520) S09 | 242 | 218 7.29
F. solani (F. 5.) 375 | 725 | 1470 293 | 19.7 | 152 | 550 | 33.3 82.5 | 1000 | 555 | 106 | 193 | 4.25
R. solani (R. 5.) 500 | 550 | 1210 | 52.4 | 19.7 | 206 | 450 | 167 | 620 1360 | 582 | 17.9 | 118 | 4.28
F s + Gl 458 225 | 14.30 | 365 | 22.12 | 14.4 8.50 58.3 250 | 10,30 | 43 16.3 13.6 500
) R s +Gl 41.7 850 | 1210} 52.4 19.7 20.6 4.50 50.0 15.0 | 1537 | 334 | 23.05 17.4 £.00
&  [GI Rock phosphate | 692 [00.0 | 30.0 | 68.2 | 22.7 1923 | 880 § 500 | 000 [3130) 7.30 | 238 | 41.6 8.70
N |FEs 417 | 750 | 108 | 487 | 200 | 2117 530 } 333 [ 163 18.00 | 509 | 550 | 566 | 4.60
- R s 41,7 100 | 7.50 | 400 | 9.00 16.4 5.00 25.0 273 | 13.20 | 46.8 10.3 k)W 4,80
ﬂ F. 5. +GI 760 | 638 | 200|173 289 | 750 | 980 | 750 [ 405 1160 | 141 | 243 §16.16 | 9.90
mrb.. R s +Gl 660 | 4751 198 [ 216 | 238 | 530 | 9.60 § 750 | 263 19.40 | 9.79 | 224 |14.56 | 10.5
G1 Super phosphate | 75.0 | 00.0 | 331 | 46.2 4 26.2 225 | 100 § 54.2 | 000 | 196 | 112 | 214 12.19 | 10.2
F.s 250 | 325 | 980 | 724 | 152 | 23.4 | 480 § 292 163 | 13.8 | 420 | 105 | 3170 | 400
R s 417 | 350 630 | 638 | 48.3 | 518 | 480 | 333 | 273 19.5 | 48.4 | 9.80 | 13.30 | 4.00
F. s +GI 750 | 425 | 23.0 | 2816 | 862 | 8.80 | 3.00 | 709 | 60.0 101 | 149 | 199 | 16,08 | 8.50
R s +GlI 66.5 65.0 1 131 | 125 | 20.6 6.06 2.10 79.2 46.3 | 219 | 126 16.8 9.60 5.50
L.S.D. at 0.05
Soil type =A 2% Healthy survival plants % Root-rot Shoot height Root length
Cultivars =B (A) =047 (A) =NS (A) =N.S (A) =N.S
Treatments =C (B) =050 (B) =N.S (B) =N.8 (B) =N.S
(C) =0.13 (C) =11.03 (©) =N.S (C) =N.5
AB =0.60 AB =N.S AB =N.S AB =N.S
AC =010 AC =1559 AC =N.S AC =N.S
LTaNIE U rne =131 R =N.S BC = N.S




Table (12): Effect of Mycorrhizae and fertilization with super or rock phosphate on infection by F. solani and
R. solani as well as some growth characters of faba bean plants in unsterilized and sterilized soil.

Giza 2 Ribaya 40
. Healthy | Root | Root | Root | Shoot | Shoot | No. of | Healthy | Root | Root | Root | Shoot Shoot | No. of
Soils Treatments | urwa rot | length | dry | hbeight | dry | leaves survival | o4 | length | dpry | beight | dry | leaves
1“\.".-. o5 | (em} | matter | (cm) | master a_ux_:u % | (cm) | metter | (cm) ] matter
. &) _ &) ) (g)
Control 958 | 00.0 | 12.35 | 35.50 | 15.30 | 14.90 | 13.00 | 91.70 | 00.0 10.90 | 41.0 | 22.80 | 14.50 | 7.50
G. australe (G2) 917 | 00.0 | 11.05 | 42.15 | 21.50 | 31.80 { 11.70 } 87.50 | 00.0 12.60 | 504 | 20.70 | 1310 | 11.0
F. solani (F. 5.} 333 | 72.5 11475 | 29.30 | 19.70 | 1520 | 5.500 | 29.20 | 52.5 1212 ] 336 | 1570 | 3650 | 6.00
m= | R solani (R.s.) 250 | 55.0 | 12.10 | 52.40 | 15.70 | 20.60 | 4.500 | 20.90 60.0 | 1420 | 33.2 | 18.20 | 41.90 | 6.25
<P) F. 5 +G2 41.7 350 | 20.60 | 99.00 | 36.60 | 93.10 | 4.900 | 66.70 32.5 | 20.70 | 753 | 27.03 | 50.00 | 9.40
.m R s +G2 333 | 37.5 {2018 | 82.90 | 24.70 | 53.40 | 3.800 | 45.90 325 12030 68.4 | 27.07 | 58.50 | 103
opent G2 Rock phosphate 79.2 10.0 ¢ 25.26 114.80 | 12.30 | 78.70 | 3906 | 66.70 | 6.30 26.80 | 78.7 | 1197 | 49.70 | 4.37
St F. s 33.3 | 200 | 11.30 | 69.60 | 4.00 670 | 7.500 | 37.50 | 42.2 | 13.00 | 33.3 | 8.300 { 36.90 3.80
@ |Rs 760 | 22.5 | 15.80 | 61.30 | 13.50 | 24.60 | 4.300 | 37.50 375 | 1050 | 159 | 13.50 | 36.00 | 3.30
“ F.s.+G2 79.2 12.5 | 24.00 | 47.90 | 13.50 | 78.00 | 39.80 | 58.40 | 27.5 | 29.40 40.5 | 7.290 | 46.80 | 3.10
= R s +0G2 488 | 125 | 27.70 | 78.90 | 14.50 | 48.70 | 3.800 | 54.20 | 20.0 13.90 | 90.6 | 1090 | 46.80 | 4.00
U G2 Super phosphate 70.9 7.50 | 24.30 | 32.40 | 11.28 | 50.80 | 4.080 | 45.80 | 5.00 | 24.20 723 | 10.80 | 50.00 | 4.05
F. s 350 | 250 |12.50 |93.30| 7.00 | 46,70 | 3.300 | 37.50 | 27.5 29.40 | 40.5 | 7.290 | 46.80 | 3.10
Rs™ 41,7 225 | 950 |64.30] 9.00 { 10.00 | 3.000 | 37.50 350 {1030 | 73.4 | 7.500 | 48.08 | 2.30
F.5.+G2 62.5 15.0 | 25.70 | 79.70 | 14.40 | 50.17 { 4.200 | 25.00 250 | 19.2¢ | 63.4 | 8.600 | 56.18 | 3.80
R s’ +G2 s8.4 | 10.0 | 25.70 | 45.80 | 12.70 | 76.40 | 3.600 | 45.40 10.0 | 19.80 | 57.0 | 8.800 | 46.40 | 3.60
Control 100 00.0 | 11.15 | 78.20 | 19.60 | 14.70 | 10.75 100 000 | 13.3 | 286 | 20.5 24.0 10.5
G. australe (G2} 058 | 00.0 | 1437 )43.50| 23.50 | 1540 | 5.000 | 91.7 | 00.0 15.2 | 509 | 24.2 218 7.25
F. solani (F.s.) 375 72.5 | 14.70 | 29.30 | 19.70 | 15.20 | 5.500 333 829 | 10.0 | 555 | 106 19.3 4,25
R solani (R. 3.) 209 | 550 !12.10]5240] 1970 | 2060 | 4.500 | 18.7 65.6 | 13.6 | 58.2 | 17.9 1.8 4.25
= F. s +G2 315 | 350 | 2050 | 51.30 | 32.90 | 62.20 | 8.800 | 66.7 375 | 21.4 | 61.5 | 24.07 | 51.6 9.40
Q R s +G2 29.2 12.5 | 19.70 | 43.80 | 26.60 | 60.90 | 11.30 37.5 375 | 194 | 910 | 233 54,2 10.3
[ G2 Rock phosphate 91.7 | 00.0 | 18.40 | 50.30 ) 11.90 | 82,90 | 4.300 | B7.5 15.2 | 509 | 24.2 | 218 21.8 218
u“. F.s 46.7 15.0 | 10.80 | 30.20 | 8.800 | 48,10 § 3.500 41.7 400 | 123 | 53.1 | 640 34.8 4.00
o R s 45.8 12.5 | 12.80| 20,40 | 12.80 { 28.30 | 3.100 375 450 | 11.5 | 84.9 12.9 304 2,30
unlv F.5. +G2 62.5 20.0 | 25.50 | 62.30 | 16.50 | 68.60 | 4.400 25.0 2501 229 | 905 | 8.80 61.4 3.34
~— R s +G2 45.8 15.0 { 22.30 | 50.60 ] 13.80 | 74.90 [ 3.900 | 458 30.0 | 165 | 62.6 | 103 59.7 3.73
7 9} G2 Super phosphate 79.2 | 00.0 | 25.50 | 40.60 | 13.50 | 7.400 | 3.550 | 54.2 500 | 229 | 38.2 | 111 | 48.02 | 255
F. s 333 15.0 | 14.00 { 22.20 | 10.30 | 14.70 | 3.400 | 333 40,0 | 350 | 437 | 8.50 | 488 330
R s 33 12.5 | 6.000 | 11.30 § 12.80 | 32.10 | 2.600 45.8 450 | 125 | 612 | 14.0 48.8 330
F. s +G2 62.5 12.5 | 24.70 | 61.30 | 15.40 | 37.90 | 4.090 29.2 40.0 | 19.05 | 662 | 9.34 60.8 3.76
R 5. +G2 625 | 200 | 28.40 | 22.40 | 14.02 | 35.20 } 3.500 | 41.7 20.0 {2070 | 88.9 | 10.02 | 53.5 4.50
L.S.D. at 0.05

Soil type =A
Cultivars =B
Treatments =C

(A) =N.S
(B) =0.19
(C) =053
AB =027
AC =NS

% Healthy survival plants

% Root-rot

{A)=N.S
(B)=2.16
(C)=6.13
AB=N.S
AC=8.6
BC = 8.65

Shoot height

(A)
(B)
©
AB
AC
BC

= 1.10
=N.S
= 3.6%
=N.S
=N.S
=5.23

Root length

(A) =N.S
(B) =152
(C) =4.30
AB =N.S
AC =514
BC =6.11
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Fig. (15 Effect of inoculation with G. macrocarpiin VA-mycorrhizae
" and fertilization with (A) superphosphate and  (B) rock
phosphate on plant growth of Giza 2 cv.
(1- Unsterilized soil 2- Sterilized soil).

61




62

Fig. (16 Effect of inoculation with G. macrocarpum VA-mycorrhizae
~ (G1) and fertilization with (A) superphosphate and (B) rock
phosphate on infection with F. solani and plant growth of
Ribaya 40 cv. (1= Unsterilized soil 2= Sterilized soil).




Fig. (17 Effect of inoculation with G. macrocarpum VA-mycorrhizae
(G1) and fertilization with (A) superphosphate and (B) rock
phosphate on infection with F. solani and plant growth of
Giza 2 cv. (1= Unsterilized soil 2= Sterilized soil).
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Fig. (18): Effect of inoculation with G. macrocarpum VA-mycorrhizae
(G1) and fertilization with (A) superphosphate and {B) rock
phosphate on infection with R. solani and plant growth of
Ribaya 40 cv. (1= Unsterilized soil 2= Sterilized soil).
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Fig. (19): - Effect of inoculation with G. macrocarpum VA-mycorrhizace
(G1) and fertilization with (A) superphosphate and (B) rock
phosphate on infection with R. solani and plant growth of

* Giza 2 cv. (1= Unsterilized soil 2= Sterilized soil).
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In this respect, the effect of | fertilization with super phosphate was
similar to that of rock phosphate. Also, the effect of (. macrocarpum did not
differ’from the effect of G. australe.

Several reports indicated that, application of phosphate reduced take-all
disease of wheat (Reis et al.,1981 and Slope ef al.,1978).

Davis and Menge (1980) reported that, when soil phosphate was luniting,
the increased tolerance of Mycorthizal citrus to Pliyfophthora parasitica root-rot
gad an indicate effect due to VAM improvement of host P nutrition.

Mycorrhizal plants without added phosphate increased plant height, root
length and number of leaves to a greater extent than in the non-Mycorrhizal plants.

Infection of beans with F. solani or R. solani decreased its plant height,
root length, number of leaves, root and shoot dry matter, whereas inoculation with
Mycorthizae increased all of | these parameters.  On the other hand, phosphate
fertilization and Mycorrhizae inoculation in the presence of infection with [
solani or R. solani increased the aforementioned parameters compared with non-
inoculation with Mycorthizae. The effect of super phosphate was the same as that
of rock phosphate in the presence of inoculation with VA-Mycorthizae.

The effect of G. australe on plant growth was higher than G. macrocarpum
~and this was obvious in the two faba bean cultivars.  Thus, Phosphate along with
Mycorrhizae was more effective on the infection with  F. solani or R. solani and
plant growth was higher than phosphate alone. |

Smith (1988) concluded that, with few exceptions the primary Mycorthizal

symbiosis effect on the host-pathogen relationship is related to improved P

nutrtion.
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Several studies with sedentary endoparasitic nematodes provide the most
convincing evidence that VAM fungi may affect the host-pathogen relationship

differently from P.

10- Effect of inoculation with VA-Mycorrhizae and phosphate
fertilization on root colonization with Mycorrhizae:-

Data in Table (13) and (14) showed that, soil inoculation with VA-
Mycoirhizae (G. macrocarpumy) or (G. australe) without adding rock or super
phosphate fertilization exhibited an increase in the root colonization with VA-
Mycorrhizae.  Adding rock phosphate gave an increase in the root colonization
with Mycorrhizae more than adding super phosphate.  Root colonization with
Mycorrhizae increased in the case of fertilization of the infected plants with the
rock phosphate more than with‘the super phosphate.

In the connection Dfvi and Sitaramaish (1990) reported that, inoculation
with G. fasciculatum in combination with P increased percentage Mycoithizal
root colonization , dry weight of root and shoot and some chemical constituents of
Vigna munga as compared with plants receiving P alone and uninoculated.
Increased application of P decreased the percentage of root colonization .  Super

. phosphate was a better P source than rock phosphate for both Mycorthizal and
non-Mycorrhizal plants.

Ames and Linderman (1978) reported that, more Mycorrhizal infection
occurred to Easter lily (Lilium longiflorni) in the low-fertilizer treatment than in
the high-or no-fertilizer treatments at both high and low inoculum levels; but more

F. oxysporum root-rot occurred in the high-inoculum, high-fertilized treatment.




Table (13): Effect of fertilization with supper phosphate and rock phosphate on root colonization

m_w i:rEwacn}mnua.Eanaennﬁasvmsahm&&im:n?h&aﬁ.*c_.gon::?»..m
of faba bean. .

~ Sterilized Soil Unsterilized Soil
Treatments Giza 2 Ribaya 40 Giza 2 Ribaya 40
AV I MIAIV M{A|V M(A V| M

Control - -— - — =] -] - -— - —_ - -—
G. macrocarpum (G1) 17 13 12 1317 1155 91 1283 | 213§ 13.7 | 21.5 | 11.3 10
F. solani (F. s.) - -—- — — —— - — —— — - — -
R. solani (R. 5.) - N N T I G R — - - - -—
F. s +GlI 19 | 153 | 145 | 12.7 [ 13.5 { 157 | 158 | 12 7 242 | 16 11
R s +GI 12.3 | 9.3 7 172 12 | 9 (168 | 11 6.5 27 24 15
Rock phosphate :
GI 205 | 295 |- 1.5 25 1305 2.5 | 168 | 32 33 | 17.5 | 325 4.3
F.s - —_— | e T B e e — - - - -
R s - — — -— - - -— - - - -— -—-
F.s. +GlI 75 | 153|107 | 75 [ 158 15 | 155 | 175 | 1.5 17 18 1.5
R 5. +GI 123 {128 | 23 | 123|105 | 1.8 | 155 15 1.3 | 165 | 148 | 1.8
Super phosphate
G1 9 62 | 43 | 65 1 51 | 3.2 { 7.5 | 128 | 105 | 10.7 17 2
F.s. - - - — | - -} - — —f - - -—
R s - S N P e — — - -
F.os. +Gl ) 45 | 213 | 15 6 17 | 45 ] 148 | 85 75 | 137 | 15 2
R s +G! 6.3 7 1.7 | 55 5 23 | 13 2 1 16 64 1.3

A = Arbscular (Large spores)
V = Vesicular (Small spores)
M = Mycelium




N
©w

Table (14): Effect of fertilization with supper phosphate and ro

with mycorrhiza ( G. australe ) and F. solani and R. solani for two cultivars

of faba bean.

ck phosphate on root colonization

Sterilized Soil Unsterilized Soil
Treatments Giza 2 Ribaya 40 Giza 2 Ribaya 40

AIVIM{A|VIMIA VIM|A| VM
Control - — | - -] -7 -] -— - - — -
G. australe (G2) 17 13 | 12.6 | 317 | 155 | 9.15 252 | 31.6 | 13.7 | 20.8 | 106 9
F, solani (F. s.) — — - — ——— -— -— — — - — ——
R. solani (R. s.) — — — -— - — — -—- - — -— —
F.s. +G2 58 9.3 2.8 7 95 | 25 | 108 | 85 1 10.3 8.7 1
R s +G2 4 4.3 1.3 4.2 6.1 1 13.5 7 1.3 11 9.2 17
Rock phosphate
G2 168 | 255 | 1.3 | 255 265 | 1.5 15 30.8 2.5 16.5 | 29.7 | 5.25
F.s. —_ — _— -— -— — — — _— — -~ —
R. s - — — — -— — - — — - —~—- —
F.s. +G2 12 15 | 103 | 12.8 | 20 1.3 20 | 208 P 19.7 | 25.8 2
R s +G2 14 203 23 | 1631521 1.8 18.3 | 21.3 2.5 23 21.7 1
Super phosphate .
G2 8 35108 |95 |77 1 85 16 0.8 13 19 0.7
F.s. —— - -— —-- -— - —- -— - - — —
R s — — — e - _— - - — — - -
F.s.+G2 58 | 188 | 1.8 10 | 10.7] 25 | 143 8 0.5 - -—- -
R s +G2 4.5 4.8 2 8.25 | 4.7 2 133 | 1.8 0.8 13.5 1.7 0.3

A = Arbscular {Large spores)

V = Vesicular (Small spores)

M = Mycelium




