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Effects of Ectomycorrhizae and Soil Condition
on Growth of Pinus rigida Seedlings'
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ABSTRACT

The experiment was conducted to test the effects of ectomycorrhizal inoculation and soil moisture regime on
growth and nutrient uptake of Pinus rigida seedlings. Two-year-old seedlings inoculated with either Pisolithus
tinctorius or Thelephora terrestris were used for this experiment, There were two moisture treatments and four
phosphate treatment levels with three replications. Height and root collar diameter growth and dry weight
increase were measured and nitrogen, phosphorous, and potassium in the tissue were analyzed three months
after the initiation of phosphate and moisture regime treatment. Results are as follows; 1) Height growth of
seedlings was not affected in all treatments. (mycorrhizae, fertility, moisture). 2) High moisture regime in-
creased root collar diameter growth 2.7 times as large as low moisture regime. 3) In low moisture regime, net
production increased 26% in seedlings inoculated with Pisolithus tinctorius and increased 72% in control seedl-
ings. 4) In high moisture regime, net production of inoculated seedlings with Pisolithus tinctorius increased four

times as much as that of control seedlings but increased P, O fertility level did not affect net production.
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5) In uptake of nitrogen, phosphate, and potassium, Pisolithus tinctorius — inoculated seedlings increased up-
take by 1.9, 1.8, and 1.5 times, respectively, as much as control seedlings. 6) Increase in P, O fertility level
enhanced the uptake of P, O in Pisolithus tinctorius — inoculated seedlings, but not affected the uptake of
P, Og in control seedlings. 7) Increase in P, Og fertility levels enhanced the uptake of K, O in Pisolithus tincto-

rius — inoculated seedlings.
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diEol &A= B (fungi) @ A €9 ¥ (root)
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Table 1. Fertility level per pot
. Componts
Fertility level (ppm) Remarks
of P20:(g) NP [ K
0 115 0[158| Urea
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Fig 1. Fluctuation of air temperature and rela-
tive humidity in vinyl house (unit ; °C
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Table 2. Net height growth of potted P. rigida seedlings inoculated with either Pisolithus
tinctorius, Thelephora terrestris or no fungus at four levels of soil fertility with
high moisture and low moisture regime,

( unit :cm)

Fertility level

NEBK NP K NP;K NP K
Fungal Original T - : T - ]

: : gh Low High Low High Low High { Low
species | Height moisture |moisture | moisture | moisture|moisture | moisture |moisture | moisture
Pt* 14.43 6.20 7.87* 512 6.43 8.55 6.88 5.40 6.30

+321 | £1.60 | +223 +1.58 +2.50 + 2.61 +248 +1.33 +1.93
Tt * 12.97 4,90 6.10* 713 8.85 9.35 6.75 6.75 7.77
+362 ] 17 +0.69 +200 | +£0.95 +£0.95 + 165 +2.34 +1.14
Co 13.02 7.35 3.56* 6.65 5.36 12.75 540 5.83 6.38
+ 226 +175 +1.00 +210 | +224 +1.75 +210 +2.10 +2.70

* Pt : Pisolithus tinctorius
*Tt : Thelephora terrestris
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EES
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Table 3. Net root collar diameter growth of potted Prigide seedlings inoculated with either
Pisolithus tinctorius, Thelephora terrestris or no fungus at four levels of soil
fertility with high moisture and low moisture regime,

(unit : mm)
Fertility level
Fungal | Original NPK NP% Ii NP, K NP; K
species | R,C.Dial High Low High Low High Low High Low
l molsture | moisture | moisture | moisture | moisture | moisture | moisture | moisture
Pt* 507 | 270 0.40 2.40 0.78 2.63 1.28 295 0.83
+0.98 +0.50 +0.10 +0. 51 +0.18 +0.43 +0.35 +0.61 +0.29
Tt* 334 1.30 0.53 1.45 1.35 1.75 0.80 1.90 1.25
+0.62 +0.30 +0.12 +0.05 +0.35 +0.21 +0.25 +0.51 +0.10
Co 3.59 206 0.93 2.90 0.97 2.95 0.98 1.50 1.26
+0.52 +0.66 +£0.31 +0. 50 +0.21 +0.25 +0.13 +0.28 +0,21

Table 4. Net production of potted P. rigida seedlings 1noculated with either Pisolithus

tinctorius, Thelephora terrestris cr no fungus at four levels of soil fertility with
high moisture and low moisture regime.
(unit : g . seedling)
o Fertility level
Fungal Srry‘g‘“al NP, K NP, K NP, K NP, K
SPECIES | Weigh |High Low High Low High Low  |High Low
moisture | moisture: moisture | moisture i moisture | moisture| moisture | moisture

Pt* 6.57 8.79 0.80 995 0.96 12.77 2.87 13.01 209

+1.95 +1.14 +0.06 +1.20 +0.25 +309 | £0.91 +1.28 +1.02

Te* 2.84 249 1.29 3.87 1.50 407 | 242 3.49 2.27

+0.86 +1.05 +0.56 +1.52 +0.25 + 163 f +1.00 +1.57 | x£0.65

Co 2.96 364 0.96 368 2.28 397 241 3.74 237

+1.02 +2.10 +0.21 +1.13 +0.97 +1.41 | +0.60 +1.05 | £0.74
= 7l grok g, melde AR BB MKl MR

pikech AREEY A2 e ¢ 4+ Urh

ol el FR-E HEe B W gl maars A
BORE ARl HEE WmART Akl AAT A
&« th2o 2 @¥%ich Bowen3t Theodorou(1973)%
7t R luteolus & B kol Fa2 Kool 23 +
ol A BisERE 1~ 15mm day A4l ¥y
5% HAKRKNAAME 0.3mm day2 Fdvtzn
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Table 5. Percent of Height, Root collar diameter and Dry Weight increase during the
experimental period
(umit : %)
Height Root collar diameter Dry Weight
Fungal - - -
species High Low High Low High Low
moisture moisture moisture moisture moisture moisture
Pt* 42 47 50 17 165 26
Tt * 52 51 47 25 122 66
Co 47 39 62 29 125 72

Bag vt e, ol AL R ERE FHEE o
Eepdhe] BRI Aorel Bt kst R
U AR B AR MEE MAXch £ @
olx Aoer BRI Kozlowski(1968)8 + |
g4UEs A2 EYdAE mycarhbizal root
tips Btk 4% root & 3% Bzt Byuoa
B 3% H 9ith Momoh ¢ Gbadegesin (1976) 210
£ gpt ol A Caribaea pineo| ZHWHAEE £
Bild= %7 2 gded 2 ofE Az
Eige % EY 25y A5 okvd pte
Y srarol AolA Eillel gl HE A WE
olztm Rk whebd & Ade] AT KkoKkESL
mycorrhizal root ¢ HA4EE FA-& KRS XK
#oz HRIch

AR/ GEEY vAe 8 ud B8
Aol Fraiviets ARl vehtal gbskoh

KRDEE7 BEEY vlAe 9TE 2d Kipol
B2 BAAM EEE Fosdlon mEe ik
£ veEhiz Ak

oldel #AE B £ W Y LuF HXK
ol K& BREZ A3, HERES Hmind HEH
U REE 8ol Z& F(1978) 192 %ol
AE vebta ek

O
%=

§. Top Root ratio
BRI} ADEE/ T RE o134+
F XxH 3 64 #rh
WHEERZ T/R &0 vlAE TS BRI

o9

Table 6. Top root ratio of potted P rigida seedlings inoculated with either Pisolithus tinc-
torius, Thelephora terrestris or no fungus with high moisture and low moisture
rigime,

Top(g) Root(g) Top/ root ratio

Fungal - - — :

spec es ngh Low ng_h Lovs{ Before ngh Low

P moisture moisture moisture | moisture treatment | moisture mo1sture

Pt* 11.46 6.33 5.98 1.92 2.39 1.85 3.20

Tt* 4.29 3.40 2.05 1.31 2.50 2.08 2.59

Co 469 3.85 2.02 1.25 3.24 2.32 3.08
gdated T/R-&-E ¥l mal Ay @8 wAhe 6. 5 BAX

MEE AR B4 Yot & el wEwiw
welel R EotAlctm #hzlrt24.28

B T/ RE&E2M KOEE ARE 21 Bl
EBE Aol &g xol 7 vetvtm Urh 3 2
S A Eel olshe BRE HiE-e Kael dzEtw
welo] Aol 4T dbwol, 138 kol Bz e
2] HEEel o A moisture stress 7t L tha #HER
+ dch

_gF_
¥

BBl B HME EEe kSRE HERE
7 flste] o @RER A, BE, ME e Bk
& 7ol vErui ek

& Bole BgE-e DY AEH Sol 3
e &4 g9 Frol 4o AEHe F3
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Table 7. Nitrogen, phosphate, and potassium absorption of potted P rigida seedlings inocula-
ted with either Pisolithus tinctorius, Thelephora terrestris or no fungus with high
moisture and low moisture regime,

(unit : #g/seedling)

N P,0Os K,O
Fungal
specles High Low High Low High Low
molsture moisture moisture moisture molsture moisture
Pt* 10.83 7.78 1.08 0.84 6.25 414
Tt* 4.77 329 0.63 0.39 3.83 2.71
Co 4.70 4.78 0.72 0.47 3.65 3.25
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Table 8. Nitrogen absorption of potted P, rigida seedlings inoculated with either Pisolithus
tinctorius, Thelephora terrestris or no fungus at four levels of soil fertility with
high moisture and low moisture regime.

(unit :2g “seedling)

Fertility level
Fungal NP, K NP, K NP, K NP;K
species High Low High Low High Low High Low
moisture | moisture | moisture | moisture | moisture | moisture | moisture | moisture
Pt* 9.46 6. 54 9.98 7.16 11.53 9.31 1236 8.09
Tt* 367 3.45 4.70 2.67 5.80 4.00 491 3.03
Co 5.10 3.21 6.40 | 394 3.40 6.23 4.00 574

Table 9. Phosphate absorption of potted P rigida seedlings inoculated with either Pisolithus
tinctorius, Thelephora terrestris or no fungus at four levels of soil fertility with high
moisture and low moisture regime.

(unit : rg/seedling)
Fertility lewel
Fungal NP K NP, K NP, K NP3;K
species High Low High Low High Low High Low
moisture | moisture | moisture | moisture | moisture | moisture | moisture | moisture

Pt* 0.80 0.60 0.96 0.79 1.25 0.96 1.29 1.01
Tt* 0.42 0.38 0.49 0.29 0.93 0.50 0.66 0.37
Co 069 | 1.06 0.50 0.62 0.36 0.37 0.64 0.52
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Table 10. Potassium absorption of potted P rigida seedlings inoculated with either Pisoli-
thus tinctorius, Thelephora terrestris or no fungus at four levels of soil fertility
with high moisture and low moisture regime.

(unit : #g/ seedling )
Fertility level
Fungal NPGK NP K NP;K NP;K
species High Low High Liow High Low High Low
moisture | moisture | moisture | moisture| moisture | moisture | moisture | moisture

Pt* 5.64 280 4.35 3.29 6.73 4.87 8.28 5.59

Tt* 2.50 201 2.69 2.85 5.68 3.25 4.43 2.74

Co 3.50 210 5.40 2.72 2.58 4.50 310 4.07

b vpER A ga Qoo Hfeol 3ok

HRRES BERY R mlAle dF8e Ay
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