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The Effects of Soil Mixtures, Nitrogen Levels and
Ectomycorrhizal Inoculation on Formation of Mycorrhizae
and Growth of Two-Year-Old Black Pine Seedlings'
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L 5

A RS ERL ZaYelAE M o SREE T 15 ERENY SR olie 8288 ksl

7 sl EHEsiod o,

1. Vermiculite @oll = HEE LB 2ok @R = @ifigre BnE £ & Ao #d o feE ]
Hhnsled el

2. Selsk A R L R L o 28E Bk iel slold Bk WIREL g W EEe] W

et BEEehsd of
3. 20F BMEE LR TR BEE SR BEAkd 24 2 vl

ABSTRACT

This study was carried out to observe the effects of two soil mixtures, various nitrogen levels, and inoculation
with mycorrhizal fungi on the growth of |-vear-old Pinus thunbergil seedlings in pots.
The seedlings were treated with various combinations of above factors and grown one more vear in pots,
1. Number of short roots, mvcorrhizal short roots, height growth, and total dry weight were higher in ver-
miculite than in sandy loam.
2. 2-vear-old P . thunbergii seedlings inoculated with Pisolithus tinctorius mycorrhizal fungi showed significant
increase in primary lateral roots, short roots, and total dry weight than those of uninoculated seedlings.
3. The growth of 2-vear-old P. thunbergii seedlings was affected by infection with mycorrhizal fungl and

nitrogen fertilization of previous vear.
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Table 1. The numbers and percents of short roots and ectomycorrhizal short roots per icm lateral roots
of pinus thunbergii seedlings grown on vermiculite and sandy loam inoculated by pisolithus
tinctorius In various nitrogen levels last year.

No.of primary No.of short No.of mycorrhizal Mycorrhizal
lateral roots roots short roots percent
\Verm . 0 274700 12,98 8.3" 64
Non Pt 50 VAR 12 7 9.6 76
150 33,700 10, 3ikime 7.9™ 77
250 31,4870 10, 5%kmn 7.9™ 75
350 30.3bkm 106%™ 7.7m" 73
450 22.6'™" g prioe 5.2°° 52
Verm. 0 39.7% 18.4%% 16,370 89
Pt 50 39 4% 1878 16 .62 88
150 39 3¢ 19.2%° 17.2%° 90
250 37,70 19.6° 17.3¢ 88
350 35, 29! 18 goese 15,730 87
450 30,90 17, 70 15, 4Peee 86
Sandy loam 0 34,39 12,y 11.97 92
Pt 50 35.4% 14, 2F 13.7% 96
150 30.61kim 13.3%™ 12.9%" 96
250 30 g1k 3.7% 11.3" 83
350 30 ghik 12, gk 10,74 87
450 28 ghime 12, 4miwm 9.1+ 73
Sandy loam 0 2y phime 11,99 7.4mee 62
Non Pt 30, ghkm 12, Qrukr 6.97 57
24 2 11,2080 6.6™ 60
27 7rimn 10, 3mme 5.7 a5
33, g0mn g, grimn 5.3%° 56
26k G, g 5.2°° 54

1. All values within a given column and within a given inoculation followed by the same letter do not
differ significantly at the 0.05 level by Duncan’s New Muitiple Range Test.
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Fig. 1. The rates of ectomycorrhizal formation according to three treatments. Bars
showing the same letter are not significently different. P=0.05".
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Fig. 2 Stem length of Pinus Hunbersii seedlings

fertilized last year.

Table 2. The effect of growth mediums. ectomvcorrhizal inoculation and nitrogen fertility on plant height

in two vears seedlings.

Mediums -~ inoculation Verm, Verm, Sandy loam Sandy loam
Con. Rep. —Pt ~Non Pt —Pt —Non Pt

0 1 24.2 17.4 21.5 14.1
11 24.6 18.6 23.2 14.8
i 24.7 19.5 21.9 15.8

mean 24.5™ 18.5" 22.2 14.9°
30 i 28.0 19.5 24.5 16.9
11 28.7 21.6 25.2 18.6
111 23 .8 2007 25.0 17.3

mean 28.5" 206" 24 98 17.6"

150 1 30.9 20.6 24.9 19.9
11 31.8 225 26.2 21.9
111 32.4 21.4 26.3 20.3

mean 31.7¢ 21.5% 25.6% 20.6'

250 1 32.4 24.2 27.9 24.7
11 32.5 241 28.9 26.4
111 32.9 24.6 29.9 251

mean 32.6 24,439 28 9f 25480
350 1 34.9 245 29.7 24.9
11 33.6 26.6 31.6 26.6

111 33.9 25.7 30.7 25.3

mean 34.1° 25.6% 30.67% 25.6%"

450 1 32.6 23.2 288 26.7
11 33.5 25.1 30.7 26.4
111 34.7 24.0 29.5 25.1

mean 33.6° 240 29.7° 26.1%
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Fig. 3 Total dry weight of Piuus thunbergii

seedlings fertilized last vear.
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on total dry

Mediums - inoculation

Verm, Verm, Sandy loam Sandy loam
Con, Rep. - Pt - Non Pt - Pt - Non Pt

0 1 273 215 2.19 2.05
11 2.9 2.32 2.46 2.22

111 2.82 2.19 2.33 2.15

mearn 2.85" 2.22 2.33" 2147

30 1 3.23 2.40 2.88 2.17
11 3.40 2.57 2,98 2.34

11 3.27 2.44 2.06 .27

mean 3.30 2.47 2.9¢° 226"
150 1 4.14 2.82 3.52 2.61
11 4.31 2.99 4.09 2.78

111 4.18 2.87 3.56 2.65

mean 4.21¢ 2.89" 3.72' 2.68"

250 1 4.46 3.39 3.78 3.17
11 4.63 3.56 3.9 3.54

111 4.50 3.49 3.84 3.41

nean 4.53" 3.48° 3.86' 3.37%"

350 1 4.51 1.13 3.89 3.24
11 4.63 4.30 4.07 3.41

111 4.55 4.17 3.95 3.34

mean 4.58% 4.20° 3.97° 3.33°

430 1 4.23 3.95 3.72 3.27
11 4.44 4.12 3.89 3.4
111 4.30 4.05 3.76 3.3

mean 1.3¢ 4.04° 3.79' 3.34"
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