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1- Mycorrhiza helper bacteria(MHB)
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1- Gymnosphermae
2- Pinuss spp
3- Pinus nigra
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3- Seed cotton— shells
4- Nutrient Agar
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1- Colony-forming unit
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Table 1. Results of analysis of variance of the effect of ectomycorrhizal fungus on the amount of
mycorrhization in black pine based on means squares (MS).

Sl o Sl EESIREN S S
MS df S.0.V.
s
914.23** 5 o
Treatment
U
58.44 12
Error
- 17 L}S
Total
19.03 . (Ao3) Dl s 2

C.V (%)

** Significant difference at 1% Probability level.
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Fig. 2. Results of means comparison of the effect of ectomycorrhizal fungus on the amount of mycorrhization
in black pine. Means followed by the same letter are not significantly different by LSD test (P<0.05).
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1- Phosphomonoesterases
2- Phosphodiesterases
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Table 2. Results of analysis of variance of the effect of ectomycorrhizal fungus and mycorrhiza helper bacteria
on nutrients uptake in aboveground of black pine based on means squares (MS).

V"‘"\S O35 ("’“"L”‘ b L;;!ﬂ a i &
Ca N K P df S.0.V.
ns )L“::'
0.06 0.04** 2.96** 0.17* 7
Treatment
o
0.09 0.01 0.56 0.06 16
Error
- - - - 23 S
Total

(Ao 3) Ol puss o i
CV (%)

6.35 8.83 7.57 11.95 -

SO N ot N W0 P P T S Wt g e C}h.w BN P EV RGPPSR R s s

* % and ™ respectively are significant difference at 5% and 1% Probability levels and not significant.

b 215 glp Il 53 IS polis Cldr (s ok 2SS (G 7SL 5 25 55 55 Sz B ST Sile slis gl Y g

Table 3. Result of means comparison of the effect of ectomycorrhizal fungus and mycorrhiza helper bacteria
on nutrients uptake in aboveground of black pine.

(S1p S k) ol (o) 03558 (p5/p S k) ol (6,570 8 het) s s
Ca (mg/gr) N (%) K (mg/gr) P (mg/gr) Treatments
4,65 0.97 8.30° 1.75° b
Control
457 0.99% 8.83 1.77° B. cereus
4.84° 1.14>¢ 10.17° 2.23% B. edulis
477 1.13" 9,53 2.05%° A. caesarea
475 1.14% 9.6 1.93% C. cibarius
4.97° 1.31° 11.30° 2.37° B. edulis+B. cereus
5% 1.16™° 10.7%® 2.34% A. caesarea+B. cereus
4.84° 1.28% 10.47° 2.03%* C. cibarius+B. cereus
0.53 0.17 1.29 0.43 LSD

L sl me Sl A5 0 Ju»lcla,w);LSD RIS bl Az i Gy shils o a6l 5 Ot a3 &S Lla Sl
Al KaC

Mean in each column and for each factor, followed by similar letters are not significant at 5% level of probability using
LSD test.
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Table 4. Results of analysis of variance of the effect of ectomycorrhizal fungus and mycorrhiza helper bacteria
on chlorophyll in black pine needles based on the means squares (MS).

JS s ks b iy ks a Ly ls AR et m
Total chlorophyll Chlorophyll b Chlorophyll a df S.0.V.
ns )L“::'
0.014%* 0.0008 0.009* 7
Treatment
ot
0.003 0.0006 0.003 16
Error
- - - 23 £
Total
Lo ) s 5
6.122 1125 8216 - (ho2) Sl o 2

CV (%)

AL o s pme e g do s ) 5 Ao s 0 e C}h.w 22 Gl pre Dl sdasglis s

s

9 3

* % and ™ respectively are significant difference at 5% and 1% Probability levels and not significant.
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Table 5. Results of means comparison of the effect of ectomycorrhizal fungus and mycorrhiza helper bacteria

on chlorophyll in black pine needles.

(05 Sk JS Js s (¢S neSdab dbs)s (o5 ppSikaa Jdsls baless
Total chlorophyll (mg/gr) Chlorophyll b (mg/gr) Chlorophyll a (mg/gr) Treatments
0.850° 0.206" 0.643¢ L
Control
0.882" 0.207" 0.675™ B.cereus
0.940™ 0.214° 0.726™ B. edulis
0.866" 0.205° 0.661° A. caesarea
0.892" 0.239° 0.653¢ C. cibarius
1.037° 0.247° 0.791° B. edulis+B. cereus
1.004* 0.238" 0.766™ A. caesarea+B. cereus
0.950® 0.217° 0.733%° C. cibarius+B. cereus
0.98 0.043 0.100 LSD
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Al KaS

Mean in each column and for each factor, followed by similar letters are not significant at 5% level of probability using

LSD test.
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Table 6. Results of analysis of variance of the effect of ectomycorrhizal fungus and mycorrhiza helper bacteria
on morphological traits in black pine based on the means squares (MS).

Blo Sis 05 oy, S O aslo s azals gl sol3l am s Dok e
Shoot dry weight Root dry weight Shoot diameter Plant height df S.0.V.
ns )L“';'
0.03* 0.08* 0.12 2.15%* 7
Treatment
Lo
0.01 0.02 0.07 0.48 16
Error
- - - - 23 &
Total

(Ao 3) Dl s o oo

18.24 18.83 10.84 6.93 -
CV (%)

s wE %
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* % and ™ respectively are significant difference at 5% and 1% probability levels and not significant.
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Table 7. Results of mean comparison of the effect of ectomycorrhizal fungus and mycorrhiza helper bacteria
on morphological traits in black pine.
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Shoot dry weight (gr)  Root dry weight (gr)  Shoot diameter (mm) Plant height (cm) Treatments
0.6° 0.42° 2.16" 8.94° L
Control
0.75" 0.46° 217" 9.27° B.cereus
0.9® 0.48° 2.54° 9.72¢ B. edulis
0.68" 0.51% 2.41° 9.98" A. caesarea
0.84™ 0.46° 217" 9.43¢ C. cibarius
1.07* 0.67% 2.60" 11.35° B. edulis+B. cereus
1.02* 0.7 2.58" 10.65% A. caesarea+B. cereus
0.94* 0.59™ 2.57° 10.85% C. cibarius+B. cereus
0.27 0.17 0.45 0.53 LSD
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Mean in each column and for each factor, followed by similar letters are not significant at 5% level of probability using
LSD test.
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