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Tropical primary forest loss, 2002-2021
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Forest Restoration Research Unit, 2005. How to Plant a Forest: The Principles and Practice of
Restoring Tropical Forests. Compiled by Elliott, S., D. Blakesley, J.F. Maxwell, S, Doust &
S. Suwannaratana. Biology Department, Science Faculty, Chiang Mai University,

Thailand, 200 pp. Chapter 3. https://www.forru.org/library/0000152

Gann, G.D,, et al. (2019), International principles and standards for the practice of ecological

restoration. Second edition. Restor Ecol, 27: S1-S46. https://doi.org/10.1111/rec.13035
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B Watershed

(L) O.J.O

M Climate and pollution

M Forest products

Genetic resources

B Ecotourism

DEPENDS ON

ITEM

Biomass Accumulation

Biodiversity

00Uy

Biomass Accumulation

Diverse forest ecosystems
partition use of light, water &
nutrients among species
efficiently to reduce
interspecific competition

Biodiversity

As biomass accumulates it
becomes partitioned among a
greater diversity of structures,
creating a diversity of niches,
which become occupied by a
diversity of species

Carbon

~47% of tree biomass is carbon

Via knock-on effects on
biomass accumulation

Forest Products

Quantity

Variety of products - economic
adaptability & security
(buffering against fluctuating
market prices)

Watershed Services I:
Flow regulation
(flood/drought

mitigation, irrigation for

agriculture)

Soil organic matter
accumulation --> increasing
soil moisture-holding capacity

Tree species diversity linked to
increased interception,
decreased runoff (flash floods)
and improved infiltration

Watershed Services Il:
Soils (erosion landslide
mitigation)

Below-ground root biomass --
> reduces erosion/landslides

Different tree species root to

different depths. Tree species

diversity linked to decreased
erosion.

Ecotourism

Knock-on effects on
ecosystem structure, niches

Biodiversity-rich native forests
are attractive to ecotourists

and biodiversity
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LANDSCAPE-WIDE

FOREST
SELECTIVE DEFORESTATION
) MINING
_ LOGGING CLEARANCE CULTIVATION SEED-DISPERSER
FIRE EXTIRPATION

| INCREASING DEGRADATION |

\ DEGRADATION STAGE |
FRAMEWORK MAXIMUM
| RESTORATION APPROACH | SPECIES METHOD _ DIVERSITY
(FSM) METHODS (MDMs)
“PASSIVE” RESTORATION
INCREASING RESTORATION s o
INTENSITY & COST

,}’}: technique applicable across degradation stages

%‘!'Trees dominate
| over weeds
b

riginal seed/
seedling bank




| Stage 2 Degradation _ -

Some trees remain.
But weeds becoming
dominant.
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Stage 4 Degradation
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oSeqep: GPS Total
t}\oocc:r)(Szomg:xI)L (= total/10) Mean
slcrgga (= mean x 10,000/78) | Average/ ha
o s cogs ac o o oc o o oc 31004 ; No. of trees to plant per
gj[somucy|:0050060lc m§p2q|[s000 PFUY|[005 (= 3100 verage/ha)
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Other Comments:
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1 v v 5%, [peer[ne 95%,11.0 m[none 6 14 0 20

2 v X 159, [peer[na 857,10.5 m[few 9 15 0 24

3 v X 57 |pecr|na 95%7,11.5 m[none 12 12 1 25

4 v v 309, |pecr]nc 707,10.3 m[nene 4 3 0 7

5 v v 59, |pecr|na 959,11.5 m[many 14 15 2 31

6 v 09, |pecr|ne 1007,]1.5 m|[few 7 13 1 21

7 v 5%, [peer|ne 957,10.8 m|many 10 15 1 26

8 v v 107, [peer[ne 90%,[1.2 m[many 9 12 2 23

9 v v 209, [peer|yes 807,]0.5 cm[nene 9 5 1 15

10 X v 209, [peer]ne 807,]1.2 m[nene 6 1¢ 0 16
Location, GPS i;e;; 4%1,%%’, 50.80"€ Total 208
Recorder Kim Scben (= total/10) Mean 208
Date 1st June 2010 (= mean x 10,000/78) | Average/ ha 2,667
Total Species of Regenerants 18 Pioneers 16 Climax 2 (= 3100 — Average/ha) | No. of trees to plant per ha 433

Other Comments: Villagers said that large mammal seed dispersens are abisent, but fruit-eating birds and small mammals are cemmanly seen. Hunting is commaon
in the area. Villagers want to use the forest te make charcoal.
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I which the Scientific
treas are encoun- hame Flower/fruit scores:-
tered along the
FL = open flowers
FT = fruits
The sum of these scores
Date of should never exceed 4
observation but can be <4 Notes of the location of
each tree. R12 = 12 m
right of the trail. L2 = 2
m left of the trail and so
on.
ORDER| LABEL | DATE S No | SPECIES ‘aem|Fe rL FT]BAa Yo m sL JLocanon
1| 18871 | 040195 34 DUABANGA GRANDIFLO 102 |35 05 05 3 05]R 12 LARGE PINNATE LEAVES, |
2 16672 04DIMS S4 ALSTONA SCHOLARIS | 54 R 4 R 18. JUST BEFORE 1667
3 1667 | 04DIDS 23 |SCHIMA WALLICHN 230 4
4 | 16673 | 04015 34 /CASTANOPSIS TRIBULO 24 '
5 | 1668 | 0ADIMS 54 ALSTONIA SCHOLARIS | 100
6 | 1669 | 04DINS 34 [DUABANGA GRANDIFLO 288
7 | 1670 | 040198 56 |EURYA NITIDA =
8 | 1671 | oavins &7 scummmmens a5
9 | 1672 | 040185 34 (DUABANGA GRANDIFLG 150
10 | 1673 | 040188 54 |DIOSPYROS GLANOULD 70
1| 1674 | 04DIMS 56 [EURYA NITIDA 53
12 | 1675 | 040INS 43 WENDLANDIA PAN 95
13 | 1676 | 040185 32 |SAPIUM BACCATUM 168
14 | 1677 | 04DISS| 21 |PHYLLANTHUS KERAN | 25
15 | 1678 | 04095 98 STEREOSPERMUM COL 160
16 | 1679 | 0a01Rs 23 |SCHIMA WALLCHII 150
17 | 1650 | oan1mes 97 }wvmopss )
18 1881 wmm, SCHIMA WALLCHI | 77
}/\m{ 04/01/95, imaumm | 43
' W\/z

Species
number

Identification
number on
label attached
to each indi-
vidusl tree

Girth st breast
height (em)

Leaf scores:-

BA = bare branches
YL = young leaves
ML = maturs leaves
SL = senescent leaves

The sum of these scores
should always equal 4

C

=5

obgpbebapl

58 aqiEBodqpraops
GOTG@’)CQ @ODOD@
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JJ

Phenology ' Flower buds (FB) aongu =2
MsAnE NNl

Phenology © Flowerbuds (FB)ongu =2
Open flowers (FL) aanum =0 n'lsﬁnﬂ‘l‘lr‘wﬁ'nyni

Open flowers (FL) aonvm=2
‘ Fruit (FT) aa =0

Phenology © Flower buds (FB) asngn =0 Phenology O Flower buds (FB) aengu =0

ORI s mafnmFnanwal
PNl Open flowers (FL) aonvn=4

‘ Fruit (FT) wa =0 ‘ Fruit (FT) wa =3
’ )

Open flowers (FL) aomuu=1
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Phenology Phenology

=S =S r 4
MIANHFHADY msanMITHEN e

== Bare branches (BA) ivihs =0 == Bare branches (BA) il =0

£
ka S

*\/Iature leaves (ML) luus =4

”‘z;;kYoung leaves (YL) lusou =2 ung leaves (YL) lugou =0

*Mature leaves (ML) i =2

*Senescent leaves(SL)luméss= 0 *ﬁenescent leaves(SL)lunine= 0

Phenology Phenology

= N o < = ES P J
NISANHITWANHM MIANEITWANHY

== Bare branches (BA) it =1 == Bare branches (BA) fvin =2

s

.;;):Young leaves (YL) lugou =2

*\/Iature leaves (ML) luui =0

"
%;)ﬁYoung leaves (YL) luseu =0

*Mature leaves (ML) luui =2

*Senescent leaves(SL)luméae= 1 *Senescent leaves(SL)lumies= 0
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REPRODUCTIVE PHENOLOGY

Species (Styrax benzoides) — Phenology Profile

AL M

OPTIMUM SEED COLLECTION TIME - NOVEMBER
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Reading

https://www.dropbox.com/sh/5ajhd4ncnl6quye/AACZ--vzE-Lf7VVDKWOLw8coa?d|=0

Online resource: https://www.forru.org/advice/seed-collection-storage-banki

Species number: Batch number: \
EED L D SHEET

Family:

Species: Common name:

Date collected: Collector’s name:

Tree label no.: Tree girth:

Collected from ground [ ] or from tree [ ]

Location: Elevation:

Forest type:

Approximate no. seeds collected:

Storage/transport details:

Pre-sowing treatment: Sowing date:

Voucher specimen collected [ ]

Notes for herbarium label
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Prunus cerasoides in the forest

Jan

germination & seedling growth |

"~ saplings large enough to
survive the dg season

Prunus cerasoides in the nursery

Year 1

Jan | Feb | Mar

Apr | May | Jun  Jul | Aug | Sep | Oct | Nov | Dec

collect fruit & clean seeds

Year 2

Jan | Feb | Mar

Apr | May | Jun | Jul | Aug | Sep | Oct | Nov

store
seeds

prick out

germination

harden (N plant tree
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. File Restoration Plot
Bird Survey Record Sheet Name: |6 gears old
Date: i7.1205 Weather: sunng, cool Recorder/s: LM, MT, T
Block Number: Gl Plot Number: EG-05
Start time: 7447 am Finish time: 1030 am
TIME SPECIES{CD"MGN NﬂMEj E0NG | ND, OF | INSTANCE TREE {SPECIESI FOSITION ACTIVITY [FEEDIMG,
OR |MOIVID | FROM [CROWNY FERCHING,
SIGHT | UALS | POINT (M) LABEL} TRUNKETC) | DISPLAYING ETC.)
747 |Black-crested Bulbul sight| 3 20 Eurthifina stricta etown | feeding and fying
7.52  |Bar-winged Flycatcher-shiile sight | = S Fious altissima crovin | Feeding and Aying
o Ml Blus Flgcatcher song | S Getula almoldes tire ik fuing
208 |Sooty-heaed Sulbul seng | 3 as Gielina arborea EFWR Hufng
215 |[Puff-throated Gabbizr sight | 2 is Sponsing axiliars tiree trunt fling
222 |white-rumped Shama (wale) sight | 1 T PEER Prunis coraseides | grodinel perching
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BENCH 2

c 171?‘74 T2 T3i Block 1
|

_J (l) B.0.0

S BENCH 5
T4 T:i c 'i'rzl T1§Block2

BENCH7

T4|T3 T2 C r1’alock3

1 “ r s .. mm‘
| i
T3| T2 C T4 T4 Block 4
L

Species Number: 133 Batch Number: 10

SEED GERMINATION DATA COLLECTION SHEET

Species Name:  Afzelia xylocarpa (Kurz) Craib Family: Leguminosae (Caesalpinioideae)

Date Seeds Collected: 20/8/2010 Date Seeds Sown 24/11/2010 No. Seeds Sown Per Replicate: 24
Description of standard seed preparation procedures applied to all seeds:

TREATMENT DESCRIPTIONS
o
T1 |Control ? E°°'

T2 |Scarification

T3 |Soaking in water for 1 night

BLOCK 1 BLOCK 2 BLOCK 3
TiR1 T2R1 T3R1 T1R2 T2R2 T3R2 TiR3 T2R3 | T3R3
Date GD| G|GD| G|GD| G|GD| G|(GD| G |GD| G [GD| G [GD|G|GD To-tal Total died
germibated
1/12/2010 ojlojJojJo]J]O]J]O]JO|JO]O 0 010]01010101010 0 0
8/12/2010 | o fojo]Jofjfo]Jojo]JO]foO 0 010]010G101010]0 0 0
15/12/2010 0 f 0| 2| 0|JOfOfO]O 1 0 0101010101010} 60 3 0
22/12/2010| 0 J]O|5|]0jO0O]jO]O]O0] 1 0 0101010101010} 0 6 0
29/12/2010 ] 0 | O | 6 (0] OfJO]JOjJO] 1 0 0101010108 ]10]1010 7 0
5/1/2011 ojo|J]9jojofo]JoOofoO 1 0 olojlojlofjoOojJoO]OfoO 10 0
12/1/2011 0JlO0O]J]9]J]0]J]O0|JOfjOfJO|fS3 0 01010j]0151010]108 17 0
19/1/2011 0|l0J]12]0|]0|JO0fJOfJO]|S 0 010]1]01016]101]10]0 23 0
26/1/2011 0101171 119016101017 0 0101001710101 0 31 1
2/2/2011 0lo0J17]1|J0f(0fJO)]JO] 7 0 01010101 7101010 31 1
9/2/2011 01011911101 010101 8 0 010]01019101010 36 1
16/2/2011 0101221 110181010112 1 01]0]0]0]19101]0]0 43 2
23/2/2011 0101221210101 010115} 1 0|lO0O|JO|JOf11]0]0fO 48 3
2/3/2011 010221 2F0161 01 0]17) 1 01010101151 110] 0 54 4
9/3/2011 0|l0]22|]2|0|J0fJO0jJoOJ17| 1 D180191011911101 0 58 4
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60 FINAL GERMIMNATION

PERCENT
20 | e T T T TR
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D _ T T T 1
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Time since sowing (weeks)
60
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McKinnon Bird Species List - 6 year old Restoration Plot
1
v

i Black—crested Bulbul

2 Bar-winged Flycatcher-shirike

S| Hill Blue Flycatcher

4| ooty -headed Bulbul
c|Puff-throated Babbier

| White-rimped Shama

7 Yellow-browed Warbler

o Golden Spectacled warbler
4 Golden —Fropted Leafbivd

11| Lesser Meckiaced Laughing thrush

e Verditer Flycatcher
5 Green-billed Malkoha

1o Long-taled Mindvet
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Grey-headed Flycatcher o ¥ ¥ |2
Searlet Minfret v 1
Sulphur-breasted Warbler v 1
Buff-throated Warbler ) 1
Fin-taled Figeon v 1
Easter Crowned wWarbler v 1
Brown-breasted Bulbul v 1
Flavescent Bulbul ¥ |1
Lanceolated Warbler ¥ 1

NMumber of New Species| 10 7 5 5 4 4 3 3 3 2

Cummulative Species| 10 17 22 27 31 35 38 41 44 46
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