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The establishment of cultivation standard
operating procedure of 18 important
reforestation tree species
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English abstract

The goal of this project was to establish a cultivation standard operating
procedure of 18 important reforestation tree species and the nursery
managers will follow the procedure to produce quality seedlings. High
quality seedlings have a higher survival percentage and faster growth in the
field than poor quality seedlings. Fast growth allows a seedling to
outcompete weeds and reduces the initial labor costs of establishment. Thus,
good seedling quality is the basis for tree planting success. Seedling quality
has two main aspects. The first is the genetic quality or the source of the
seeds. The second is seedlings’ physical condition when they are in nursery.
Improving genetic quality of seedlings requires a long-term strategy of seed
selection, while improving the physical quality can be accomplished in just
one or two years. The project has four chapters. The first chapter is to key-
introduce the cultivation standard operating procedure. The second is to
introduce the procedure of tree seeds collection, including 12 appendices.
The third chapter is to introduce the procedure of seedlings operation in
nursery, including 3 appendices, 2 tables and an appendix, investigation of
seedlings growth and seedlings biomass. The fourth chapter is to introduce
seeds (fruits) treatment, seed germination enhancement, seed storage,
seedling shade tolerability and the uses of fungicide and insecticide on
seedlings of 20 tree species.

Keywords: Cultivation standard operating procedure, nursery operation and
management, seed germination, seed storage, seedling quality, seedling
shade tolerability.
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22 %L A s P EEEAHEFF Ry AL EE ST AT

P e ROl RS o
. i N age |9 rSH(cm) CRS 4]:-;‘_(mm) ééégil?}ft :(ST+/LR)/R DQI:(%;%JFL)/ iz 49 ("&;
(SQ+T/R)
0095-100%) 120 13. 34 9.09
1(75-95%) 104 10. 14 10. 28 3.13 3. 74 2
BA £ 4 [2(50-75%) 88 8.29 10. 68 2.48 2.5l 2
3(25-50%) 5 6. 94 10. 85 2.22 1.61 1
4(5-25%) 29 5.5 10. 27 2.772 0.86 1
0 81 10. 01 8.11
1 2 8. 28 8. 66 1.91 2.87 0
1 oA L1 I E L 2 65 7.12 9.18 2.01 1.97 1
3 06 6. 36 8. 77 1.83 1.71 1
4 44 5.03 8.75 2.00 0.86 0
0 73 9.03 8.14
1 51 7.12 7.14 1.77 2.10 2
i % Bz 2 35 5. 72 6.11 1.49 1.70 1
3 25 4.63 5. 30 1.29 0.92 1
4 19 3.82 4. 97 1.28 0.57 0
0 72 8.73 8. 36
e || e
3 49 5. 45 8.91 1.89 1.28
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. e e ERETE o
wr| mm sl wn | sw |7 rSH(cm) 5 £~4;(mm> .zgéégi;ﬁc —(ST+/LR)/R DOI=(RISHL)/| 4 4o (H*"‘i
) : (SQ+T/R) '
4 39 4.53 8.7  1.76 0.92[ 0
0 73 10. 81 6. 81
1 60 8.55 .07 1.52 3.04 3
£ | FAuw 2 19 7.12 6.83  0.98 2.52 3 36
3 35 5. 45 6.52  1.39 143 1
4 20 4.47 .53 1.33 100 0
0 19 6. 18 .01
1 44 5. 39 8.18) 217 L2 0
3| smbt | A | Mz 2 38 4.73 8.07 2.4 1Log 0 18
3 33 4.33 .65 2.15 0.97 1
4 25 3.82 6.63  2.64 0.54 0
0 60 11.33 5. 21
1 44 8.59 5.18) 169 3.78 2
4 LRE 55 | gAew 2 29 6. 83 4200 1.4l 2.5 0 36
3 18 4.7l 3.82 1.93 107 0
4 11 3.37 3.27  2.56 0.42] 0
0 43 5. 64 7.64
1 38 4. 66 8.24)  3.08 0.400 0
5 4 & LN 15
2 32 4.29 .55 3.04 0.36] 0
3 29 3. 96 .35 3.05 0.32
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- PR & dp B .
e, B k| v P rSH(cm) Cla 4]:-;‘_(mm) ééégil?}ft :(ST+/LR)/R DQI=§+§+L)/ i 10 (ani‘é;
(SQ+T/R)
4 23 3.55 6. 58 3.02 0.24 0
0 167 11.99 14. 00
1 126 10.77 11.69 1.78 2.49 2
L4 A 2 113 9.97 11.29 1.80 2.25 2 15
3 92 8.97 10. 27 1. 64 1.92 1
4 5 7.94 9.45 1.48 1.26 1
0 122 8.92 13.79
1 101 6. 52 15. 56 3.78 0.87 1
6 A~ 2 3K oo 2 7 5. 13 15.05 2. 68 0.60 1 16
3 52 3. 56 14.76 2.74 0.23 0
4 34 2.75 12. 65 2.20 0.16 0
0 141 10. 30 13.75
1 124 7.94 15. 72 2.71 1.64 2
EAE k- 2 111 6. 84 16. 23 2.82 1.18 2 19
3 91 5.72 15.98 1.54 0.81 3
4 71 4.73 15. 04 2.26 0.54 2
0 153 13. 28 11.52
‘ 1 121 9.88 12. 32 2.29 2.98 1
! Sl R A 2 107 7. 82 13. 68 2.26 1. 64 1 3
3 90 6. 28 14. 33 1.95 1. 27 1
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- i & dp B .
e, B k| v P rSH(cm) Cla 4]:-;_(mm) ééégil?}ft :(ST+/LR)/R DQI=§+§+L)/ i 10 (ani‘é;
(SQ+T/R)
4 68 5.07 13. 38 1. 60 0.71 1
0 103 6.67 15.43
1 86 5.35 16. 06 2.82 0.68 0
2 3K oo 2 65 4. 52 14. 31 2. 49 0.48 0 16
3 48 3. 68 13.19 2.58 0.35 0
4 29 2. 40 12.11 2.62 0.12 0
0 106 7.76 13. 83
1 88 5. 98 14.73 1.14 1. 27 2
i & o 2 5 5. 32 14.15 1.35 0.93 2 24
3 60 4. 55 13.11 1.23 0.73 2
4 49 4. 00 12.15 1.06 0.54 1
0 127 13.51 9.47
1 107 10. 92 9.82 3.21 2.95 1
BL £ A 2 92 8.21 11. 22 2. 65 1.42 2 22
3 7 T.24 10. 66 2.29 0.92 1
8 E S % 4 63 5. 82 10. 82 2.10 0.54 1
0 58 1.22 8.02
i 4 — 1 50 6. 26 7.99 1.55 0.79 3 18
2 44 5.06 8. 61 1.75 0. 40 1
3 36 4.52 7. 88 1.43 0.35 1

28




P i ROl e o
. i N age |9 rSH(cm) CRS 4]:-;_(mm) ééégil?}ft :(ST+/LR)/R DQI:(%;%JFL)/ iz 49 ("&;
(SQ+T/R)
4 26 3.90 6. 59 1.15 0.37

0 81 9. 26 8.73

1 65 6.44 10. 17 1.79 1.08 1

% o 2 47 5.19 9.16 1.5 0.58 1

3 33 3.95 8.24 1.94 0.26 0

4 22 3.19 6. 94 1.67 0.18 0
0 114 11.79 9.70
£ 1 88 9.39 9.39
A (600 +%> 2 73 8.21 8. 88
3 63 7.09 8.95
9 T 4 53 5.79 9.13
0 108 10. 47 10. 35

1 88 9.73 9.01 1.68 3.02 2

i3 AR 2 78 8. 40 9.34 1.54 2.72 3

3 67 7. 68 8.73 1.41 2.22 2

4 54 6. 84 7. 83 1.18 1.89 2
0 71 9. 86 7.24

10 b i 4 %5 1 55 7. 49 7. 41 1. 37 2.32 1

2 36 6.13 5. 86 1.16 1.49 0

3 28 5. 14 5.0l 1.11 1.09
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=4 B

e, B k| v sk E‘rSH(cm) Wb 4]:-;‘_(mm) ééégil?}ft :(ST+/LR)/R DQI=(R+SL)/| 442 E’?‘i
(SQ+T/R)

4 19 4.06 4. 64 1.08 0.61 0
0 135 12. 46 10. 83
1 115 11.19 10. 25 1.02 6. 46 3
2 101 10. 27 9.87 1.04 5. 39 3 -
3 87 9. 06 9.63 1.08 4.11 2
4 67 8.09 8. 26 1.00 3.07 1
0 14. 30
1 11.12 1.50 53. 18 3

2 3K oo 2 AR e 9. 64 1.27 47,52 3 24
3 8.09 1.07 38. 42 2
4 7.13 1.22 22.58 2
0 163 14.50 11.30
1 126 12. 08 10. 46 1.25 6. 21 3

£ % k- 2 87 9.91 8.76 1.07 4.70 3 48
3 29 8.50 6.47 0.85 4. 06 3
4 34 6. 34 5. 35 0.59 2.77 3
0 138 14.59 9.50

1 . i £ 1 120 11.39 10. 55 1.95 3.93 2 99

2 102 10. 02 10. 23 1.42 3.22 2
3 88 8.74 10.04 1.25 2.3
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- i & dp B .
e, B k| v P rSH(cm) Cla 4]:-;_(mm) ééégil?}ft :(ST+/LR)/R DQI=§+§+L)/ i 10 (ani‘é;
(SQ+T/R)
4 12 7.18 10. 00 1.00 1.69 1
0 154 12.21 12.64
1 133 10.71 12. 41 1.28 3. 38 2
L4 A 2 113 9.33 12. 07 1.21 2.45 1 40
3 92 8. 36 11.07 1.12 2.41 1
4 7 7. 46 10. 30 0.92 2.25 1
0 7 8.27 9.37
1 61 6. 48 9.44 1.76 1. 01 1
2 3K oo 2 47 5. 37 8.5 1. 31 0.76 1 16
3 36 4. 45 8.08 1.13 0.55 0
4 22 3.19 6. 88 1.36 0.35 0
0 125 8. 96 14. 07
1 111 7.48 14. 81 1.55 1. 27 1
EAE k- 2 93 6. 45 14.44 1.50 1.06 1 22
3 71 5.53 12. 85 1.58 0.61 1
4 49 4.54 11. 04 1.51 0.41 1
0 115 9.98 11.56 .
1 95 8.38 11.44 3.05 1.90 3 L
lz 0 AHE L A 2 62 6.01 10. 42 3.21 0.74 0 Lﬂiié
3 41 4.55 9.01 3.44 0.36 1
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N I R »
e, B k| v P rSH(cm) Cla 4]:-;_(mm) ééégil?}ft :(ST+/LR)/R DQI=§+§+L)/ i 10 (ani‘é;
(SQ+T/R)
1 23 3.2 733 3.24 0.13] 0
0
1
13 AT e 2
3
1
0 118 10. 88 10.91
1 75 8.34 9.01] 247 141 1
2 50 6.55 761 214 0.78] 1 13
3 34 5.26 653 2. 29 0.41] 1
N 1 21 1,00 521  1.88 0.22] 0
0 19.59
o 1 19.65 3.22 18,63 3
I 2 B4 17.42 9. 42 53.01] 3 -
3 14. 40 2. 55 R
1 11,12 Y 13.67] 2
0 15. 65
A 1 s 13.52 2.79 19.20] 1 .
2 11.28 2,78 15.07 2
3 9.5 2. 88 10,07
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- PR & dp B .
e, B k| v P rSH(cm) Cla 4]:-;‘_(mm) ééégil?}ft :(ST+/LR)/R DQI=§+§+L)/ i 10 (ani‘é;
(SQ+T/R)

4 8.45 3.05 7.12 1
0 205 18.74 10. 98
1 150 13.73 10. 98 2.97 3.49 2

i & ik 2 101 10. 53 9.58 2.61 2.23 1 28
3 7 9.31 8.25 2.43 1.95 1
4 52 7.82 6. 65 2.24 1.12 1
0 14. 97
1 12.13 3.45 9.62 1

2 3K oo 2 AR e 10. 87 4.08 7.01 1 12
3 9.28 4. 27 4. 20 0

05 e A 4 7.13 4.88 2.22 0

0 107 14. 04 7.60
1 88 11.79 7.51 2.69 3.67 2

£ % k- 2 70 10. 11 6. 92 2.5 2. 46 2 22
3 50 8.23 6. 10 2.95 1.35 1
4 36 6. 08 6. 02 2. 65 0.69 1
0 20. 48

16 " 5 o 1 £ 14.71 1.75 23. 25 19

2 11.76 1.71 14.77
3 9.29 2.01 9.96
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=4 B

e, B k| v sk E‘rSH(cm) Wb 4]:-;‘_(mm) ééégil?}ft :(ST+/LR)/R DOI=(RISIL)/| 4240 f‘fi
(SQ+T/R)
4 6. 29 2.65 3.41 1
0 22.11
1 17.29
i & 7 b 2 AR 14. 35 12

3 12.16
4 10. 10
1 105 9.81 10. 77

17 ik ok " 2 95 8.54 11.11 7
3 81 6. 83 11.92
4 56 5.69 9.94
0 163 15.01 10. 93
1 127 11. 37 11. 27 2.88 2.20 1

18 H BL £ A 2 97 10. 06 9. 80 1.66 1.70 1 34
3 82 8. 30 .94 1.54 1.35 1
4 62 7.04 8. 87 1.86 0. 86 0
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