Effect of Three Species of Arbuscular Mycorrhizal Fungi on Some Physiological and growth
Characteristics of Peach Seedlings under Drought Stress Conditions

Introduction

Since Iran is one of the arid and semi-arid regions of the world and due to the great importance of
water in agriculture, it is very important to conduct research to improve drought stress in
order to produce more quality products. In this regard, this study was conducted to
investigate the effect of mycorrhiza species on some morphological and physiological
characteristics of peach seedlings under drought stress. Arbuscular mycerrhizal fungi coexist
with the roots of various plants and have a broad effect on their growth. These fungus are
effective in the initial establishment of the plant in drought conditiens« Arbuscular
mycorrhizal fungi increase plant resistance to dehydration by increasing grovxkh and uptake
of nutrients, especially phosphorus. \
Matherials and methods

In order to investigate the effect of three species of Arbuscularndmycorrhizal fungi on some
vegetative characteristics and phosphorus absorption of peach seedlings under drought stress
conditions, a factorial experiment was,conductedin a randomized complete block design with
four replications. The experimental factors inCluded: first factor: drought stress in four levels
(200, 80, 60 and 40 percent of field capacity) anchhe second factor in the use of mycorrhizal
fungus in four levels: application ofithree speeies of mycorrhiza fungi and three species of
fungi, each in three concentration (75,5100, 125 g in a pot) with chemical fertilizer (100 g
triple superphosphate for each pot) and fertilizer (without mycorrhiza) and control (without
fertilizer and ‘mycorrhiza)xJThe measurments traits were comprised root traits, stem diameter,
vegetative growth of braq:hes, leaf area index, vegetation index, relative leaf water content,
chlorophyll, fluoreseence, leaf electrolyte leakage, leaf phosphorus and colonization root
percent. \
Results and diseussion

Result showed that the use of mycorrhizal fungi seems to be effective in reducing the effects of
dehydration stress. The use of these fungi had a positive effect on reducing leaf electrolyte
leakage under severe dehydration. According to the results obtained in this experiment, the
highest efficiency in drought stress conditions was observed in G. mosseae and G.
intraradices. Under drought stress conditions, the lowest values of root volume, greenness
index, chlorophyll fluorescence, leaf electrolyte leakage, root colonization and leaf
phosphorus content were observed. With increasing of drought stress, all of the mentioned

traits reduced and mycorrhiza fungi had a positive significant effect on all studied traits. In



this study, it was found that with increasing stress intensity, the traits were negatively
affected and led to irreparable damage to the product. Therefore, it is expected that by
preventing or minimizing the effects of stress, an effective step was taken to increase
performance. The significant decrease in root colonization with increasing stress is probably
due to the decrease in the growth of hyphae. The most important step after spore germination
is the growth of hyphae resulting from germination, which plays an essential role in root
colonization. Apparently, hyphae growth is more affected by osmotic potential than spore
growth. The results obtained from this research showed that the roots of‘peach seedlings have
significant symbiosis potential with arbuscular mycorrhizal fungi (Peymaneh and Zarei,
2013). According to Miyashita et al. (2005) Leaf photosynthesis activity can_be used as a
useful tool for classification of drought tolerant plants. Sajjadinia et al: (2010)\egarding the
relative water content and photosynthesis of several pistachio cuh{vars reported high
correlation and high diversity in different stages and cultivars and stated that the decrease in
relative water content strongly reduces transpiration, “wS§tomatal conductance and
photosynthesis, which our results are consistent. Ith the escalation of tension, the greenness
index also decreased; so that in the eanditions of severe stress (40% of crop capacity), the
amount of greenness index reached the lowest valué.In the.conditions of severe stress due to
interruption of continuous irrigation, the ‘plants étered from‘the stage of mild stress to the
stage of severe dry stress, which seems that\under these conditions, the decrease in the
concentration ofsehlorophyllyin addition, to the decrease in the amount of synthesis, is caused
by the decomposition of chlorophyll due“to the increase in the amount Chlorophyllase,
peroxidase and\phenolic cempounds. According to Schutz and Fangmier (2001), the decrease
in thetamount of chloropQXlI In stress conditions is related to the increase in the production of
oxygen radicals inuthe cell. These free radicals cause peroxidation and as a result the
decompositionef'this pigment. The greenness index is considered one of the most important
growth parameters, which is reduced by drought stress conditions, and the results indicate
that the treatment of mycorrhizal fungi in all three types of inoculated mushrooms has
improved the greenness index and the adverse effects It has removed the drought stress to a
great extent (Figure 6), which can be attributed to the improvement of water and food
absorption by mycorrhizal roots (Larsson et al., 2008).
Conclusion

In general, this study showed that the best treatment related to the mycorrizha fungi was mosseae,

which had the most effect on reducing the negative effects of stress
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Figure 6. The effect of mycorrhizafungal treatments on the SPAD of young
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Table 2. ANOVA (mean squares) for the effect of three species of mycorrhiza fungi on some morphophysiological characteristics of young

peach seedlings under drought stress

Slaye (1SSke
Sy 2ol 35l as Mean square \
(faile) besls Sl ad) Sy pals Supe S BI(S 5 0js 5 5 0 he) sbglS lysl
S.0.V. DF Annual growth of branches (cm)  Leaf surface index SPAD . Chlorophyll florescence (mg/g w)
S 2 6.24 55.15 33.8™ 0.0004"™
Replication N\
Sisd s 3 431.4™ 604.7" 587.7" 0.129™
Drought stress
26 sl 13 88.05" 190.8™ 55.69™ 0.01™
Fungi replication N
2 Bx Suid i 39 15.05™ 114.6 24.6™ 0.009™
Drought
stressxFungi
treatment
s 110 5.5 47.7 18.7 0.0006
Error
ol S g o> - 23.9 \ 19.5 11.08 3.6
CV (%) N\

Ao 0 g ) Jeinl maw )3 (g dxe qg)h dxe pie g4 T g

# @ NS
¢

B andQnon—significant, significant at p<0.01 and p<0.035, respectively
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Table 2. ANOVA (mean squares) for the effect of three species of mycorrhiza fungi on some morphophysiQogical characteristics of young peach
seedlings under drought stress

N\
Olyass molio 35l as
(M2)3) S S s (o yio (5lo) 4l oo (3eo)9) ey Ggamljeigs (Pl 2 2) S i e
S.0.V. DF leaf electrolyte leakage (%) (cm®y'Root volume Root colonization (%) Leaf phosphorus
\ content (ppm)
S 2 0.02" 105" 124.3"™ 0.004"
Replication
Sid s 3 0.42% 28.4" 1365.2™ 0.01"
Drought stress
26 Lo 13 0.16™ 123.4™ 8520.39™ 0.01"
Fungi replication
2 Bx Sis i 39 0:18 \ 8.07 25.53 0.001"
Drought stressxFungi \
treatment
s 110 0.008 4.38 15.7 0.002
N\
Error
Ol g > - 8.35 12.4 5.8 9.25
CV (%)

Sy 0 g ) Jlean! paws 13 ()l (dxe ()b ime pae i 4 F g S

ns, ™ and *: non-significant, significant at p<0.01 and p<0.05, respectively
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Table 3. Interaction between drought stress treatments and Arbuscular mycorrhiza fungi on studied traits.of young peach seedlings of Elberta cultivar

dc)ie Cud)l Aald yd dugo el ) S5 495 dw bygle
(403) Control  Phosphorus G. mosseae G. intraradices G. hoi Mixture of three species
Field capacity 75 100 125 75 100 125 75 100 125 75 100 125
(%)
(o silw) asls Slllw A3y N
Annual growth of branches (¢m)
100 6.3f* 6.0f 10.0d 8.10e 14.0b 10.0d 8.96de 11.66¢ 10.0d 8.00e 4.33g 10.0d 14.83ab 16.0a
80 6.10e 5.66¢e 7.87d 6.53e 14.33a  5.66e 9.30¢ 8.00d 6.83de 9.93c 8.66cd 5.86e  12.66b  10.06c
60 6.06bc 5.66¢ 7.66b 5.66c 12.76a 6.43hc 7°50b 7.33b 5.02¢c 8.33b 5.30c 0.5.66c 5.53c 12.0a
40 6.1bc 3.16d 4.66cd 8.00ab 9.33a  4.83cd 7.30b 7.16b 6.66bc  8.66a 5.43c 5.36¢ 5.23c 6.40bc
S o e, 23 \
Leaf serface index
100 28.13d 34.16¢ 29.43d 45.90ab “85.66c 27.25d 40.20abc 41.90abc 45.53ab 49.30ab 36.36c 32.86c 46.2ab  39.13bc
80 33.23c 39.26bc 42.93b 39.40bcg 5453a 23.26d  40.03bc 31.13c 38.10bc 229d 33.10c 46.46b 45.30b 40.60bc
60 36.13bc 42.83b 27.30d 33.283bc 47.43a. 28.36d\. 32.53bc 34.43bc 35.06bc 39.03b 41.36b 30.63cd 39.26b 32.73bc
40 25.30de  32.36bc  24.23de.. 27.30d 40.38a %35.50b 27.36d 30.23c  26.96d 31.70bc 28.26cd 30.73c 32.26bc 26.16d
(S 50059 £)5 2 £S5 o) Jsda S uilus yld
Chlerophyll fluorescence (mg/g W)

100 0.838a* 0.714bc 0.685¢ 0.581d O.kac 0.822a 0.797ab 0.846a 0.67c 0.667c 0.837a 0.713bc 0.823a 0.779ab
80 0.733bc 0.716¢c 0.749b ~0.748b ~0.757b 0.664d 0.742b 0.747b 0.741b 0.815a 0.762b 0.727bc 0.821a 0.750b
60 0.745ab 0.622¢e 0.655cd ™. 078a 0.637de 0.662cd 0.652cd 0.716bc 0.737ab 0.718bc 0.695¢c 0.658cd 0.684c  0.668cd
40 0.703a 0.613c 0.591c 0.626bc 0.602c 0.72a 0.594c 0.709a 0.652ab 0.627bc 0.583cd 0.674ab 0.636ab 0.545d

..\J)L\.S d)lbul.u ;‘bsl.é.'i LSD O}aﬂ U»L»I).g /-0 éla.w)) d)u)ﬁ;})’l ‘J)J.w.o gy d])b dl.mwi»lm ‘09;'..»).:»)3*
“In each column, the means with common letters are not statistically significant at the level of 0.05 according to LSD test.
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Table 3. Interaction between drought stress treatments and Arbuscular mycorrhiza fungi on studied traits.of young peach seedlings of Elberta cultivar

)i Cudyls sald S dugo o] Soe 45 dw bl
(403) Control  Phosphorus G. mosseae G. intraradices G. hoi Mixture of three species
Field capacity 75 100 125 75 100 125 75 100 125 75 100 125
(%)
(223) Sy (g s 4
Leaf electrolyte leakage (%)
100 1.086bc 1.148b 0.820de 1.951a 1.02cd 0.995cd 1.267b  0.948cd ‘0.846d 1.08bc  1.00cd 1.05bcd 1.04bcd 1.160b
80 0.995d 0.951d 0.984d 1.222¢ 1.225¢ 1.004d  1.030d. 1.202c 1.446b 1.558b 0.964d 2.04a 1.172cd 1.355
bc
60 0.821e 0.967d 1.202c  0.994d 0.994d 1.634a 0.969d « 1.09cd 0.874de 1.204c 1.446b 1.26bc 1.300bc 1.099cd
40 0.930d 0.974cd 1.117b  0.827e 0.827e 0.974cd .0'976ed% 1.00cd 1.304a 1.232a 0.680f 1.05c 0.925d 0.78¢f
(o o ke DY o
Root volume_ (cm?®)
100 10.53de  13.73cd 15.76c 18.86bey 23:00a 18.9bc 19.20abc 20.46ab 10.63de 21.00a 20.60ab 15.76c 21.36a  15.6¢
80 10.16d 11.30cd 20.30a 19.33ab 20.5a, 19.63ab 19:30ab 20.06a 15.63bc 19.16ab 21.20a 14.63bc 19.56ab 14.63bc
60 9.56f 11.36e 15.71cd, 16.93c 36.20a %, 18.53b " 16.40c 18.10bc 11.40e 20.96a 17.93bc 14.50d 18.93b  18.40b
40 9.63e 10.30de  18.13ab _19.60a 19.03a, 18.70ab 15.2bcd 14.16cd 11.93d 16.33bc 19.60a 14.03cd 16.96bc  19.20a
N (Mo) ady) Gamliisls
\N Root colonization (%)
100 10.41e 10.16e 90.15ab,, 79.10c° 87.86b 95.56a 85.47b  85.47b 85.55b 59.43d 83.64b 95.37a 85.96b 78.67c
80 8.03e 9.30e 87.59%b, 79.02c 86.84b 90.96ab 84.90b 84.90b 8487b 60.81d 81.77bc 94.19a 86.80b  774lc
60 7.12e 6.91e 82.98a 68.97c 80.92ab 86.2a 74.45b  74.45b 81.60a 54.11d 76.28b 84.13a 70.22c  72.6bc
40 5.25e 5.95e 79.14a 6891b 71.06b 74.42b  71.75b  71.75b 72.98b 46.86d 64.14c 80.21a 72.49b 69.53b

..\J)L\.S d)lbul.u ;‘bsl.é.'i LSD O}aﬂ U»L»I).g /-0 éla.w)) d)u)ﬁ;})’l ‘J)J.w.o gy d])b dl.mwi»lm ‘09;'..»).:»)3*
In each column, the means with common letters are not statistically significant at the level of 0.05 according to LSD test.
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