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Table 1. Afforestation trial of Cinnamomum kanehirae with stress tolerance at Hualien county.

T2 FfE (cm) D1 FfS (cm) D3 S (cm) FEA PR (cm)

s e SH UH #iE SH UH wE 5H 1UH $ifE sH 11IH
1 71 102 106 57 81 108 38 54 82 36 40 83
2 60 91 122 38 58 84 32 54 92 39 38 55
3 77 101 118 4 57 93 35 43 73 33 39 6l
4 63 84 121 7369 117 - - - 36 37 89
g 68 94 117 53 66 100 35 50 82 36 38 72
SD 8 86 737 15 11 15 27 66 9.7 25 12 16

3E: 10148 12 H 26 B3k - 10248 5 A 27 H(S A48 11 H 11 H(1 H4)#E
£ 2. ARSI L B P R AT R -

Table 2. Afforestation trial of Cinnamomum hybrids planting with different densities at
Hualien county.

AN [FIARAE 3 Vi v/ I 1 (cm)

S 2x2 m 2x2.5m 2x3 m

witE  sH 11 H vite sH 11 H wE SHE 11IH
1 37 51 126 39 52 120 43 51 94
2 43 56 118 44 55 109 42 55 125
3 45 51 104 34 49 125 42 57 131
4 43 55 118 44 57 114 46 53 101
S 42 53 116 40 53 117 43 54 113

SD 3 3 9 5 3 7 2 2.8 18
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Table 3. Growth performance of different tree species afforestation at fallow ground of Miaoli

county.

Aot AL - g e JRME JRME JRiE SR ERKE BEMK BER
W SR ¢ KI0 K20 K21 K4l 48 38 33 39

26 2 6 2 6 2 6 2 6 2 6 2 6 2 6 2 6 2 6 2 6 2 6

AR AR AR ARA AR AR AR ARA A ARA A A AA
1 24 29 31 36 - - 26 56 38119 38 131 58 164 41106 23 79 27 55 - 69 36 73
2 23 16 36 19 35 - - - 29103 38 98 51 112 35105 29 80 - - - 51 28 75
3 20 - 3425 31 - - - 31 8 32103 51118 26105 23 88 - - - 30 73
4 20 - 2735 42 - - - - - 2586 - - - - - - - o o - . .
5 23 24 29 31 36 - - - - - - - - - o Lo
6 24 28 3528 37 70 17 86 - - 37141 60 155 53 131 - - - 60 - -
7 18 30 23 - - - 25094 33128 37115 53137 32109 32111 - - - 85 26 96
8 2222 2534 7 - 18 96 41125 37 115 46 131 22 89 30 114 - - - 66 22 79

22 - 2526 35 13 23 84 26 87 36 92 45 112 20 84 - - - 45 23 51
SEHg 22 25 29 29 32 41 22 83 33107 35110 52 133 35107 28 93 27 55 - 63 28 75
SD 2 5 5 6 114 516 520 4 19 6 21 11 14 4 16 - - - 14 5 14
JEE= 0 0 0 - 68 53 63 37 33 - - 13

10245 717 bk 7 15 FIBE 11 14 FI3RE « IR B D RR AR BIRE -

4. MBI ES B P s A < A -

Table 4. Afforestation trial of Paulownia hybrids with hot tolerance at Hualien county.

e Lkg 5 (cm) Pg HiEi(cm) Gk1 HiEi(cm) GKk2 PfifEi(cm)
vitE sH 1H ¥ SH UH #HESHA 1A w¥iHESHAE 11H
1 14 68 200 16 88 377 22 23 118 15 34 104
2 13 33 83 17 56 226 24 19 65 16 38 39
3 14 11 20 22 53 135 20 11 19 15 27 -
4 13 22 43 22 56 158 26 32 102 12 29 56
=5 13 33 86 19 63 224 23 21 76 14 32 66
5 SD 04 25 8 30 16 109 24 85 44 15 48 34
MRS 2.1 4.7
g7 SD 1.6 1.8

it : Pg UMt i 4.4 m - 1€ 103 cm -
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Table 5. Afforestation trial of Eucalyptus species with anti gall-forming wasps at Hualien

county.

JRER 43 7% K20 7Rk K10 FEE#% 33 FEE 39

LEE

a wIHESHINH wilESH U H yIMESH1LH w5 H 11H #IlESH 11 H
1 57 189 435 44 152 381 42 146 350 45 168 424 45 178 382
2 49 174 490 36 133 319 35 132 293 46 164 471 47 163 455
3 51 193 458 36 140 307 28 131 342 40 159 372 42 154 366

= 52 185 461 38 142 336 35 136 328 44 164 422 45 165 401
= SD 4 10 28 5 10 40 7 8 31 3 5 49 2 12 47

Hafe St 3.5 3.1 2.8 3.9 3.5
1% SD 0.1 0.2 0.3 0.3 0.4

H:EEEEEM&73m R 7.6cm -

2 6. 2013 fEe A CHOLE R ERG 39 N EIRAE R R < BV K i -
Table 6. Effect of Typhoon attack in 2013 on different planting densities of Eucalyptus UG39
on lodging rates of trees.
2x2 m 2x2.5 m 2x3 m 3x3m
JRVEIRE kST PN (V] PN k17 PN [l K
¥y SD ¥ME SD ¥J{E SD #fH SD #{H SD ¥JH SD J{H SD ¥JH SD

2/ 21 8 19 17 17 14 30 13 22 12 29 5 4 1 4 1
S| 6 3 4 4 6 2 6 3 10 5 10 6 2 2 2 2
feE 9 4 10 9 31 12 5 9 3 9 4 33 1 3
/JNEF 36 9 33 8 26 18 48 8 41 24 48 10 9 3 7 3

Gt 69 74 89 16
At ¢ 2 JOe R IR ey B A T R RV - R e VRV IR S0 2 kT e SRR AR ER IR F R -
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Selection and Utilization of
Stresss Tolerant Cinnamomum, Paulownia, and
Eucalyptus Hybrids

Cheng-Kuen Ho'~, Shu-Hwa Chang', Yung-Hsu Chen', Hsin-Hui Shih',
Chia-Chen Wu' and Jung Chen'

Abstract

Annual value of production for mushroom and Androdia cinnamomea in Taiwan is
about 8.5 billion NT dollars. The wood powder for this mushroom industry was 310 kilotons
a year. With less 1% self-sufficiency ratio, the timber consumption is highly dependent on
imports. To support mushroom and timber industries, fast growing trees planted in farm and
plain land will become the major sources of logs in future. When industries invest
afforestation of Cinnamomum kanehirae for A. cinnamomea fruit, Eucalyptus for mushroom
and pulp, and Paulownia for timber, the climate adversity, such as long drought, flooding,
and pathogen and insect attacks, will make great threat on these tree species, especially for
some species that did not grow in plain. For selection of C. kanehirae with stress tolerance,
we propagated the hot tolerant trees growing in plains, and hybrids of C. kanehirae x C.
camphor as well. For selection of Eucalyptus, we micro-propagated 2 hybrids of E. urophylla
x grandis introduced from China and 5 clones of E. camadulensis that might resist
Cryptosporiopsis eucalypti and gall-forming wasps. For selection of Paulownia, we
propagated hybrids of P. taiwaniana cross to P. fortunei with witchs’broom tolerance
introduced from China. The mass-propagation including tissue cultures and cutting have
developed, and thousands of propagules of these clones were produced for afforestation in
Kuanfu, Hualien (a 4 ha farm belonging to Taiwan Sugar Corporation), and in Miali (a 1.5
ha fallow land). These two sites were under 3 typhoons (Soulik, Kongrey, Usagi) attack in
2013. Clones with climate adversity were selected, including 2 hybrids of C. kanehirae x C.
camphor, and 4 clones of C. kanehirae, 2 hybrids of E. urophylla x E. grandis and 1 clones
of E. camaldulensis, and 1 Paulownia hybrids. After one year plantation in stress field,
these tree species with stress tolerance were confirmed. C. kanehirae clones increased 20%
survival rate. Introduced Eucalyptus clones resist wasps and had the similar biomass as a

superior clone without resistance previously selected. Plantation densities at 3x3 m as
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replaced with 2x2 m used traditionally reduced wind damage up to 58%. Paulownia Pg
clone with hot tolerance grew fast compare to non of native Taiwan Paulownia trees
survived.

Keywords: Climate adversity, Races with tress tolerance, Self-sufficient rate of timber, Tree

species for mushroom and timber.

1 Taiwan Forestry Research Institute, Council of Agriculture.
2 Division of Silviculture, Taiwan Forestry Research Institute, Council of Agriculture.
3 Corresponding Author, Email: ckho@tfri.gov.tw ; Tel: 04-23039978#2002.
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