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DATE PALM SEEDLINGS
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In vegetal experiments, carried out in 2008-2008 dffectiveness of colonization
of vesicular arbuscular mycorrhizal fungi in tisscelture technology of growing
Berhee date-palm seedlings has been studied. Ibéas found out thaimporting
those fungi into rhizosphere increases signifigatly 2,5 times) overground growth
of the plants, increases the leaf surface by fiones as well as activates the absorp-
tion of phosphorus from the soil by date-palm siegdl

Micorrhizal fungi — soil substratum — tissue cuur date-palm —
phosphorus absorption

Ppwith umghuwnwt twhwignid 2008-2009pp. hpwlwiwgdus Jhghnwghnt thnp-
Abpnud nuniditwuhpyby £ Riphh wpdwdbint himiugwspughti nnnipugny nbiljhikph
w&kguut  nkjninghwnid  Jighynijjup  wppmulnijjup  dhnphquyhtt  ubljkph
puwljkgdut  wpymbwybnmpmip: NMwpqll]p E np wyny ublbph  kpdnidnudp
nhqnudlipu qquihnpki (2,5 wiqud) mdtnugnud k pnygubiph pghniyu wdp, 4 whwd
wbpugtnud inbkplughtt dwljbpbup, wljnhjwugund hnnhg $nubnph jutmdp wpdu]kine
whiyhtkph Unnihg:

Uhinppquyhli utykp - hnpuyhl unipunpunn - nrugwépuyhl §niyjunnipu -
wpwykih - pnupnph Gyubanid

3a 2008-2009r. B Upanckoii obnactu Xy3ucTaH MPOBEICHBI BEreTallMOHHBIC
ONBITHI MO H3Y4YEHUIO 3()(PEKTHBHOCTH KOJIOHM3AUUH BE3UKYJISIPHO-apOyCKYISPHBIX
MHKOPH3HBIX TPUOOB B TEXHOJOTUH BBIPAIIMBAHKS CAKCHICB (HHUKOBOH MalbMBI C
HCIIONIb30BAaHUEM TKAaHEBOM KyJIbTYpbl. YCTAHOBIEHO, YTO BHECEHHE IPHOOB B PH30-
cepy 3HaunTenbHO (B 2,5 pasa) ycHIMBaeT MPUPOCT HAJA3eMHOW YaCTH PACTCHHUS, U B
4 pa3a yBeIMYMBACT JIMCTOBYIO MOBEPXHOCTb, aKTHBU3HPYET moriomenue ¢ocpopa
Ca)KCHIIaMH aJIbMBI U3 [OYBHI.

Muxkopusnvie 2pubel —nousennviii cyocmpanm — mKaneeas Kyibmypa —
unurosas naroma — noznoujerue ghocgopa

Mycorrhizal fungi are widely spread in natural ptggnoses and agrocenoses.
They play a great role especially in unfavouralgliédimate conditions and provide the
plants with necessary nutrients and humidity [6,T8]e effectiveness of mycorrhiza lies
not only in the fact that the fungi play the rolesomediator between the soil and the
plant, but also that, being spread in a great velofrsoil substratum, they make the usa-
ge of that resource more effective [7, 8]. It baen found out that in ecologically extre-

78



EFFECTIVENESS OF THE APPLICATION OF VESICULAR ARBWGSLAR MYCORRHYZAL FUNGI AND PHOSPHORUS IN TISSUE...

mal conditions mycorrhizal fungi activate the alptimn of a number of macro- and
microelements by the plant and secure their nograwth [5, 7, 9, 10, 11]. The mine-
rals during the first stage of the nutritional mes get absorbed by mycorrhizal fungi,
after which they are being transferred to the Ipdestt in more accessible forms.

A number of researches have confirmed that the miyizal fungi imported into
the rhizosphere increase the illness-resistanceopf, as well as their withering and rot-
ting-resistance [1, 12, 14].

In desert and semi-desert soils of Iran Berhee-plalt@ gives high yield, but du-
ring the foundation of the plantation the take eédlings is rather low, which is exp-
lained by dryness and poverty of the soil. Onehefrnost effective biological measures
to solve that problem is the colonization of mybdzal fungi in the rhizospheric layer.
This enables the increase in take of the seedbigg®0-25% and favours the growth in-
tensity of the trees [4, 7]. Importing mycorrhifahgi into the rhizospheric layer has ac-
tivated phosphorus absorption as well. As a resfutbmbined usage of fungi and phos-
phoric fertilizers the leaf surface of the datespaind the total biomass of the plants ha-
ve grown, and their resistance to anthracnosisrtasased significantly [2, 3, 6].

Materials and methodsOur investigations were carried out in 2008-200¢han Khuzistan
province of Iran. The goal of the experiments veashitain high quality seedlings of Berhee date-
palm from tissue culture, which would secure higket of seedlings in field conditions, luxuriant
growth, as well as high resistance to insufficibomidity of air and soil. Vegetal experiments
have been carried out in greenhouse conditionstenihés possible to grow thousands of seedlings
in vessels containing 5 kg of soil with intensimethod and to transport them to the field.

The influence of vesicular arbuscular fungi (Glonmisaradices) and 5 different dosages
of phosphorus on the growth and development ofstellings has been studied (the chart is on
Table 1). The experiments have been carried odt iiepetitions. In the vessels superphosphate
was used, and the mycorrhizal fungi were imported the soil in the form of a concentrate. The
obtained data were worked out with SPSS 16, SASMindab programs. In all variants the mea-
sure of the average mistake in the obtained dagabben compared with Duncan criteria on the
probability level of (a,b,c,d,e) P < 0,05 (5%) [13]

Results and Discussiorin Khuzistan province the tot@mount of precipitation
according to perennial average data makes up 260¥80 annually, air temperature is
never below zero, average temperature and relhtingidity are 25°C and 30%, respec-
tively.

For vegetal experiments the soil has been takem flte outskirts of the town
Ahvaz from the layer of 0-30 cm depth. The soibfissemi-desert brown type, which in
some areas has weakly-expressed reddish-yellovaniditwell-expressed skeletal struc-
ture, medium loamy mechanical structure (sand (61fm) was of 18%, clay
(< 0,001mm) 43%, slime (0,005 — 0,0005mm) 39%). 3ti€contains carbonates in sig-
nificant quantities (CaC9- 29%) and has alkaline reaction (pH — 7,8), jpasr in or-
ganic substances and humus (according to carb&100®6), as well as nitrogen (N to-
tal - 0,088%) and available combinations of phosps@nd potassium which comprise
1,69 and 15,5 mg in 100g of soil, respectivelythia soil the contents of mobile forms of
several microelements, which are important for Pplantrition, is also very low
(Cu—-1,4; Mn —8,9; Zn — 1,7; Fe — 8,9 mg/kg), &mel degree of saturation with alkalis
(SP) is 46%. The analysis of the chemical compmsitf the soil shows that in those
areas it is very difficult without agrotechnicaldaagrochemical measures to secure high
results even in date-palm plantations.

It has been found out from investigations performedegetal vessels, that the
combined Importing mycorrhizal fungi and phosphointe the soil reinforces signifi-
cantly the growth of date-palm seedlings (Table 1).
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The height of plant stem oscillated between 21t@3| length of roots — between
169-187 cm, and leaf surface — between 911-1147, moreover, the highest result has
been stated when,®s in the dosage of 15 mg/kg was imported. In totalssnof the
plants the quantity of dry substance accordingaiants of POs didn't show significant
oscillation either in case of mycorrhiza importiagwithout (9,6-12,5g). As to overgro-
und and root masses of the plants, there is arestteg contradiction here — if the com-
bined imported amount of mycorrhizal fungi and gitasus increased the overground
mass by about 2-3 times (0,08-0,22 kg) as compwesidd the variants without fungi
(0,02-0,07 kg), the weight of root mass was greiaténe first 5 variants without mycor-
rhizal fungi (0,18-0,26 kg). The significant decsean the root mass in the cases of im-
porting mycorrhizal fungi is likely to be connecteith the activity of mycorrhiza.

Table 1. The effect of vesicular arbuscular mycorrhizal fumgd dosages
of phosphorus on the growth and development a-gatm seedlings

Variants For one plant
Mycorrhiza RBOs, Length of | Total length| Total leaf | Fresh Fresh Total quan-
mg/kg | stem, cm | of roots, cm | surface, weight weight of | tity of dry
soil mn? of over- root substance, ¢
ground mass, kg
mass, kg
without 0 8,3-c 152,5-abc 268-d 0,02-b 0,18-a 9,6-a
mycorrhiza 5 13,2-b 126,8-bc 451-d 0,04-b 0,24- 12,3-a
fungus (M-) 10 14,3-b 106,0-c 558-dc 0,06-b 0,23-a 11,9-9
15 14,4-b 122,8-bc 503-dc 0,06-b 0,26-a 11,3-9
20 19,5-a 151,1-ab 779-bc 0,07-h 0,20-p 12,5-¢
with 0 21,4-a 169,1-abc 983-ab| 0,08-ap 0,174a 11,4-a
mycorrhiza 5 22,3-a 187,0-a 1141-a 0,10-ab 0,164a 11,0-a
fungus (M+) 10 21,6-a 153,0-abc 911-ab 0,22-4 0,22}a 11,4-p
15 23,1-a 180,0-a 1147-ab 0,09-ap 0,174a 11,1-a
20 22,9-a 180,0-a 912-ab 0,08-ap 0,15qa 10,7-a

Note: Average values of 4 repetitions, which are markgdhe same letters (a, b, c, d), differ signifitya
from the level equivalent to 5%, while the valuearked by 2 or 3 letters (ab, bc, abc) at the level
P < 0,05 show no essential difference in compansitin Duncan criteria.

This means that the fungi in the soil, constandgwing the accessible nutrient
storage, hamper the root growth and weaken tliirsibn in the soil profile, in other
words the chemotaxis activity of the roots is irged. This phenomenon attests to the
fact, that in field conditions the colonizationrafycorrhizal fungi on the trunk surface of
the tree can secure full growth, development aettlyof the plant.

Differentiating the effects of optimal quantitieé mycorrhizal fungi and phos-
phorus (15-20 mg/kg) on the growth and developnoémtate-palm seedlings, it is not
difficult to note, that the influence of mycorrhigathout phosphorus is higher than the
influence of phosphorus without mycorrhiza. Mycdazéh fungi increase the length of
the stems of date-palm seedlings, the weight ofgreend mass and leaf surface by
2-4 times as compared with the control (Fig. 1Bifferentiated influence of vesicular
arbuscular mycorrhizal fungi and optimal dosageglafsphorus on growth and deve-
lopment of date-palm (Fig. 1-4).

Nevertheless, figures 1-4 show that the greatelstés were stated in the variants

with combined application of high dosages of phaspt and mycorrhizal fungi.
By summarizing the results of the research andtpkito consideration the existence of
vast limy soil areas containing harmful salts foe plants in the southern provinces of
Iran, it can be concluded that it is necessarypfyawidely biological measures, one of
which is the colonization of mycorrhizal fungi inet rizosphere of the plant.
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1 2 3 4 1 2 3 2

Fig. 1. The length of green stem of the plant, cm Fig. 2. The length of green stem of the
1. Without mycorrhiza and phosphorus (control) plant, cm
2. Phosphorus — 20mg/kg (seeFig.1)

3. Mycorrhiza 4. Mycorrhiza+Bngg
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Fig. 3. Total leaf surface of the plant, im

1. Without mycorrhiza and phosphorus Fig. 4. Fresh weight of overground mass of
(control) the plant, kg
2. Phosphorus — 20mg/kg 1. Without mycorrhiza and phosphorus
3. Mycorrhiza (control)
4. Mycorrhiza+P15mg/kg 2. Phosphorus — 20mg/kg, 3. Mycorrhiza
(seeFig.1) 4. Mycorrhiza+P15mg/kg
(seeFig.1)

Photo 1. The process of growing date-palm seedlings ireamgiouse.
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Parallel to the vegetal experiments, it is necgsgaenlarge field researches in

the direction of combined application of organimenial fertilizers (NPK) and mycorrhi-
zal fungi, which is an important guarantee of thetgction of the environment.
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