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A Study of Cultivation of Containerized Mycorrhizal Seedlings of
Taiwania ( Teiwania cryptomerivides )

Hsu-ho Chung, Chiang-her Yen and Kuang-wen Chien
[Summary]

Taiwania ( Taiwania cryptomerioides ) is an important native tree species of
Taiwan. Young plantations of Taiwania are esiablished all over the Island and the
trend is rising. To meet the increasing demands of Taiwania for reforestation needs
the purpose of our study is to provide a better understanding to all fundamental and
applied aspects of cultivating containerized mycorrhizal seedlings of Taiwania by
examing their responses, either incoculated with Glomus mosseae or without
inoculation, to different faciors relate to their culitivation were investigated.
Seedlings were cultivated in greenhouse and after nine months of growth, the height,
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top dry weight, root dry weight and mycorrhizal infection of seedlings were
measured. Resuits obtained showed: {1)the growth medium of peat moss 1: vermiculite
1: forest soil 1 (v/v) was better than others media for mycorrhizal seedlings; using
media of high nutrients could result in poor seedling growth (2)container size of 150
cm ? was found to be suitable for mycorrhizal development; container of 100 cm 2 or
smaller, however, would inhibit the growth of roots; (3)seedlings did not respond
differently to different nitrogen-sources (NO 3-N or NH 4~N); slow-release fertilizer
{Osmocote-commercial product), however, significantly increased seedlings prowth;
{(4)medium moisture content of 60%-80% was optimum for the growth of mycorrhizal
seedlings; medium moisture of 50% or lower would seriously stunt seedlings growth;(5)
a light regime of 75% of full light was critical to the mycorrhizal development: below
this critical light regime seedling growth decreased. These results indicate that appro-
priate mangement of cultivating environment is important to the establishment of
containerized Taiwania mycorrhizal seedlings. While the requirements for cultivating
containerized mycorrhizal seedlings of other species may be different from those re-
port here for Taiwania it is, however, obvious that study similar to ours should be car-
ried out for other species if optimum production of their containerized mycorrhizal
seedlings are desirable.

Key Words: Taiwania cryptomeriodes, containerized seedlings, mycorrhizae. |
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Table 1. The physical and chemical properties of seven growth media used for the
cultivation of Taiwania seedlings.

Satu. Dry Ash Bulk Specific Water Air  Coarse Organic P Total
weight weight (%}  density gravity capacity capacity pH matter {ppm} N
(g/ly  (g/1) (g/om®) {%) (%) Fine (%} (%)
A 12094 591.2 86.2 0.591 243 6182 13.86 0.27 6.26 8,74 1.2 0.4
B 10642 5057 70.5 0.506 2.18 5586 2094 0.29 5.81 38.67 398 034
C 1186.7 606.8 78.5 0.607 2.30 579889 1562 0.32 6.49 15.00 6.42 029
D 11752 584.4 78.9 0.584 2.31 59.08 15.64 0.34 6.81 8.47 885 018
E 12481 6229 73.9 0.623 2.23 62.52 9.54 0.61 6.90 16.31 16341 0.28
F 12389 7H3.2 80.7 0.758 2.34 4807  19.54 0.35 b.88 18.94 16833 0.27
G 12023 7533 79.0 0.753 2.31 4480 2250 0.45 6.51 1071 17832 0.3
Medium A, subsoil : Pest : vermiculite = 1:1:1 {v/v)
Medium B. subsoil : Pest : crushed tres-fern = 1:1:1 {v/v)
Medium C. subsoil : Pest : rice hull = 1:1:1 (v/v)

Medium D. subsoil : Pest :

Medium E. subsoil : Pest :
Medium F. subsoil : crushed tree-fern
Medium G. subsoil : rice hull

rice hull compost = 1:1:1 (v/v}

cattle stool compost = 1:1:0.6 (v/v)

: catile stool compost = 1:1:0.5 (v/v)
: cattle stool compost = 1:1:0.5 {(v/v)



PREFEETIR R E ST » 6(4) : 345-356,1991

RERE - AL RN SR
RNARHEBEZHEERCBEEDNE » B
WA BRENBREBSEEEERAESEY
ZIEE  BE—PEBA  BRAE - ANEPIE

-349-

EREREY  BRBRSSEEE  HEBET
SR TEBNMEP RGBS EHAE
HERZHSEABNEAME

F2. ERBERERNENGECHEES B IR R TRESLHE
Table 2. The effects of mycorrhizal inoculation and growth media on the height growth, stem dia-
meter, top dry weight, root dry weight and mycorrhizal infection of Taiwania Seedlings.

Growth Height Stem Top dry Root dry infection Mycorrhizal
media growth{cm) diameter({mm) weight{mg) weight(mg) percentage dependence

Myc-  Non-  Myc-  Non-  Mye  Non-  Mye- Non- (%) {%) ¥

A 89 d 52g 18B4c 102e 3% ¢ 52 h 68 e g 368d 84.3

B 89d 6.5 f 172¢ 120d 291 d 99 h 1311 54 g 338d 65.6

C 80de 53¢ 133 e 102e 174 f 48 h 161 e 32 g 528 b 65.9

D 88 d 72ef 157¢ 126d 238de 116g 205d 58 g 620 a 49.2

E 137a M16bc 244a 244 a €S05a 978 a 261c 490 a 642 a —25.9

F 126 b 116b 246a 250a 930a 893 a 33b 460a 467c¢c - 7.6

G M4c 1WBc 220b 222b 73b 723 b 241 ¢ 252 ¢ 601 ab 0.0

+#Myecorrhizal dependence = (total dry W. of mycorrhizal seedling - total dry W. of non—-mycor-
rhizal seedling) / total dry W. of mycorrhizal seedling.
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Fig. 1. The effects of contaimer size om the top dry weight(mg)(A), root dry weight(mg)(B),
height growth (em)C), and root length (cm)(D) of mycorrhizal and non-myecorrhizal
Taiwania seedlings. )

{O——{ : Non—mycorrhizal seedling cultivated in container of 50 cm?

+——+ ! Non-mycorrhizal seedling cultivated in container of 100 cm?®

{O——C : Non-mycorrhizal seedling cultivated in container of 15¢ cm?

A——A : Seedling inoculated with -Glomus mosseae and cultivated in container of 50 cm?

X——X : Seedling inoculated with Glomus mosseae and cultivated in container of 100 cm?

V-——% ! Seedling inoculaied with Glomus mosseae and cultivated in container of 150 cm?
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Table 3. The effects of different nitrogen source under different phosphrous fertility re-
gimes on the height, top dry weight, root dry weight of mycorrhizal and non-

mycorrhizal Taiwania seedlings,
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Height{cm) Top dry W.(mg) Root dry W.{mg)
Fertilizer Myc- Non- myc- non- myc- non-
Non 84 b 48 d 4388 e 40.2 g 2320 d 158 g
020 P5 94 a 55¢ 6100 d 70.9 g 2729 ¢ 425 1
020 P10 84b 6.3c 519.0 d 1646 f 2f49 ¢ 766 e
Q40 P5 9.2 ab 54 ¢ 529.5 d 60.2 g a37.7 b 304 f
040 P10 10.1 a 60 c 7188 ¢ 175.1 1 3455 b 778 e
G80 PS5 870b 53¢ 7325 ¢ 68.1 g 2881 ¢ ROf
080 P10 99 a 62¢c 8488 b 126.8 f 4259 a 60.8 e
H20 P5 98 a 62 ¢ 609.0 d 898 g 2437 d 403 f
HZ0 P10 104 a 63 ¢ 6246 d 1255 f 2721 ¢ 656 e
H40 P5 989 a 62 ¢ 7130 ¢ 952 g 2845 ¢ 674 e
H40 P10 103 a 62¢ 849.1 b 146.3 f 3447 b 739 ¢
H80 PS5 104 a 57 ¢ 9316 a 759 g 3268 b 35.1 f
H80 P10 850D 63 ¢c 838 b 180.9 § 3220 b 818 e

O :sesdlings fertilized with NO3-N i 20,40,80 : concentration of N fertilizer applied{ppm)
H : seedlings fertilized with NH4-N ; 5,10 : concentration of P fertilizer applied{ppm)

4. FHRRBRREEHERHERRATREASL M %S BREERE S -
Table 4. The eifects of organic and inorganic fertilizer on the height, top dry weight,
root dry weight of mycorrhizal and non-mycorrhizal Taiwania seedlings.

Fertilizer Height{cm) Top dry W.(mg) Root dry W.{mg)
myc- non- myc- non- myc- non-
Non 74 d 54 e 230.3 de 68.9 f 718 d te
01.1 101 a 89 b 471 b 336.9 ¢ 106.8 a 79.8 d
04.5 10.0 a 03 a 543.0 a 4247 b 101.2 a 905 be
c5 75 d 77 d 289.3 d 2147 de 952 b 76.4 d
C10 8.2 ¢ 75 d 2728 d 231.4 d 92.0 b 76.7 d
P5 8.5 be 8.2 ¢ 311.5 cd 2408 d 832 ¢ 739 d
P10 86 be 9.2 b 369.5 ¢ 362.4 ¢ 88.8 bc 116.0 a
W5 89 b 82 ¢ 364.6 ¢ 266.8 d 113.4 a 778 b
W10 88 b 87 b 3548 ¢ 2809 d 945 b 782 b

Non : unfertilized: O : osmocote, C :chicken com
1.1,4.5 : Amount of fertilizer applied{kg/m2) 5,1

R R R RAHE BB e it F s
B RETEREEHER(RY) - EREHRER
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Osmocote ;2 jii FRESI BB RS B & — 2 (B
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post, P : pig compost, W : cattle stool compost.
0 : Amount of fertilizer applied{(g)
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Fig. 3. The effects of different light intensity on the heigh growth (cm) (A), root dry
weight (mg) (B) and top dry weight (mg) (C) of mycorrhizal and non-mycorrhizal

Taiwania seedlings,
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* non-mycorrhizal seedlings cultivated under light intensity of 50%.
: non-mycorrhizal seedlings cultivated under light intensity of 75%.
* seedlings inoculated with Glomus mosseae and cultivated under light intemsity of 25%.
- seedlings inoculated with Glomus mosseae and cultivated under light intensity of 50%.
: seedlings inoculated with Glomus mosseae and cultivated under light intensity of 75%.
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