
 !"#!$%! &'()"*+)+,-+. /0 
 
 
 
 
 

%! ,1! &(234 &+ &-5  /6-78$9:;5<=$>?@A'$9B ?="&()A ()#C&)A$D $!"% 
A Survey and Collection of Plants in Acid Sulfate Soil Area, Nakhonnayok 

Province 
 
 
 
 
 

D/4E.7&'()" 
 

 F. ,G-!3?  9C3<H#,%G3   >?@B I%J!KD #%!  
$!"5$-   ,G>L'F)%A'MK,N/  C)&C$7!KD #%!  
$!"+GO HA  P!;'"!$$>0  E.7&'()" Q&- 
$!#,!&&,'$?  6:&75)$LG0   E.7&'()" Q&- 

 
 
 
 
 

KD #%! &'()"$?=6A7>G$,$)+,$G$%! &'()"(!%KD #%! ()A;)=#F.$"0&'()"234%! ()A%! 
D&!- .7>!#5R%JF!,; 0 -C!&'>"!3)"F ?$D '$> &'K S H#D )%J0 

5.F. 2550 
 
 
 



 !"#$%&'() #$!

 !"#$%&'()*+,+,- .! / 01230()45)617$8*9&'()*:;"230()4230 &3<0$%=31>?2@73A509 
(-2.4) <B3&'=*3;)*70C8 0'8=0&'/0D ,1 0)2@9 =CEFB%=.8A8)-A8.8230=G3&'()* +,+,- .!
AG38)2138>)D83=CE4'88 083*2 ,G3HI,,1 0)2@9 =CEFB% &3<H,J6,HKLM,:;" &3<,8.H 03"B9+%,<$;
:;":#8=CE>J68=CE4'8HN0C6*&F8()1B&)48 083*2 AG3B0)-=G3230&'()*F8 0)618C6 +,+,->0" .!
H2@50,G3HI, H(%3B8%3=CEH2@50,G3HI, 83*2:;"A<3O'2,1 9230-0'B30AP&85G3-; 2G38)8 
#$%FBQP-%38 F8=.2,G3HI, =.25G3-; =.2B<$P-%38 =CE !"#$%&'()*R4%H+%3AG30&(/4*R4%FB%+%,<$;=CEHNS8
N0"/*O89 2308G3=31H+%3RNF8>J68=CE :;"2305%,80)-=CE4C =G3FB%230AG30&(I3 A83<HNS8RN,*P31
03-0JE8:;"20"=G3R4%,*P310&4H0T& :;"+,+,- .!H(%3+,1#;138&'()* B8)1AJ, 5G303 :;"H,2A30
=CEH2CE*&+%,1 =.2=P38=CER4%A0%31,1 9 &3<0$%5P31 U =CE8G3<3FO%,%31,'1F803*138230&'()*H;P<8C6 



 !"#$%&' 
 

 !"#$!"%&'()"%*"%+,""-.+/01234,561789:;12<"86=%&>: &>?@%>:1A"1!=  ")@%B!?
2:5C1 " D!A+- >1=!=1 , .E. 2550 2,59C7"!*A%!+@(! @(!=3C?F1;:,5F789#!+!"G
2&";H24;*I4.:/:801#J!,:;12<"86=%&>: KL9?+;.:/+8 !"0#B<M12,59C<">*<"N?:;1+! BC1 ,*%B!+8,""-
.+/789#!+!"G3L61C=MB.:/'()2&";H24;*I4.:/:801,561789:;12<"86=%&>: &$!1%1 107 F1;: KL9?&>:C=MB01  
98 # N( 50 %?EO I:=2<P1,5F:C  <")2J7,5F0*2(86=?AMB 74 F1;: 67 # N( 39 %?EO ,5F0*2(86=?
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0@HB2<P1,5F01%?EO Poaceae (Gramineae) %?EO Mimosaceae %?EO Arecaceae (Palmae) %?EO 
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Abstract 
The results of field survey and collected of plants in acid sulfate soil area, 

Nakhonnayok Province during July to September 2007 aim to known species diversity 
of plant that well grow in acid sulfate soil area.  The survey found that 107 species of 
plants could be grows in acid sulfate soil area (no liming to adjust soil pH). They were 
classified into 98 genera within 50 families, which were 74 species 67 genera 39 
families of flowering plants in dicotyledonae, 27 species 25 genera 6 families of 
monocotyledonae and 6 species 6 genera 5 families of non-flowering plants that were 
identified into fern groups. Mostly plant species were in Poaceae (Gramineae), 
Mimosaceae, Arecaceae (Palmae), Myrtaceae, Rubiaceae and Cyperaceae which 
amount 13, 10, 6, 5, 5 and 5 species, respectively. Dry plant specimens amount        
19 species and planted 14 plant species were collected at established Project of 
Botanical Research and Acknowledge Management Center, Srinakharinwirot University 
Ongkharak. 
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1-2 5-5<:)765+!2(D (Anacardium occidentale L.) 67 
3-4 S"$1) (Psidium guajava L.) 67 
5-6 5-CTU/)  (Averrhoa carambola L.) 67 
7  $#,-"H (Ananas comosus (L.) Merr.) 68 
8 8$.AN-M8 (SV.) >/)5->!5C0? [Pithecellobium dulce (Roxb.) Benth.] 68 

9-10 5-5<:) (Mangifera indica L.) 68 
11-12 ."-0G/2 [Sandoricum koetjape (Burm.f.) Merr.] 68 
13-14 5-./.2J3! (Elaeocarpus hygrophilus Kurz) 69 
15-16 5-=5 (Phyllanthus acidus (L.) Skeels) 69 
17-18 +;0"! (Ziziphus mauritiana Lam.) 70 
19-20 =/#G!2 (Morinda citrifolia L.) 70 
21 K+8 (Zingiber montanum (Koeing) Link ex Dietr.) 70 
22 &G!+84 (Piper sarmentosum Roxb.) 70 
23 (G27!)2.=4)S"$1) [Delonix regia (Bojer ex Hook.) Raf.] 71 
24 ."-Q62N")9D (Acacia auriculaeformis A. Cunn. ex Benth.) 71 
25 ."-Q62C0+! (Acacia mangium Willd.) 71 
26 2;<2 [Ceiba pentandra (L.) Gaertn.] 71 
27-28 ,/0-C8 (Hibiscus tiliaceus L.) 71 
29 ,!8D52J3!5$2 (Elaeis guineensis Jacq.) 72 
30 (!8 (Borassus flabellifer L.) 72 
31-32 ."-+G/ (Licuala spinosa Thunb.) 72 
33-34 5-2!:K5<"4GR7< (Carissa carandas L.) 72 
35-37  #4<FH) (Jatropha gossypifolia Linn.) 73 
38 "$. (Calotropis gigantea R. Br.) 73 
39 KM<":. (Thyrsostachys siamensis Gamble) 73 
40-41  -F.2! (Combretum quadrangulare Kurz) 73 
42-43 .G!2C78I/) (Nauclea oriantalis L.) 74 
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44 M$.KM<2J3! (Polygonum tomentosum Willd.) 74 
45 M$.."-E4H (Neptunia oleracea Lour.) 74 
46 B/.74724 (Salvinia cucullata  Roxb.ex.Bory) 75 
47 86C*!=;<) [Lygodium microphyllum (Cav.) R.Br.] 75 
48 Christella parasitica (L.) H. Lév. 75 
49 83!C0W) [Stenochlaena palustris (Brume.f.) Bedd.] 75 
50 7%G!FS. [Vetiveria zizanioides (L.) Nash ex Small] 76 
51 (-K9"G7/5 (Cymbopogon nadus Rendle) 76 
52-53 L4,X!A' (Typha angustifilia L.) 76 
54 ,"I/ (Scleria poaeformis Retz.) 76 
55 7%G!9! [Imperata cyrindrica (L.) P. Beauv.] 77 
56 7%G!>B"B# [Pennisetum polystachyon (L.) Schult.] 77 
57 7%G!>2 [Brachiaria mutica (Forsk.) Stapf] 77 
58 7%G!H/.&5+4 (Tricholaena rosae Nees) 77 
59 7%G!26J:724 [Fimbristylis dichotoma (L.) Vahl subsp. Dichotoma] 77 
60 7%G!"$HC>'=H [Fimbristylis miliacea (L.) Vahl] 77 
61 F7G:0")."-0'=5 [Eleocharis dulcis (Burm.f.) Hensch. var. dulcis] 78 
62  !#C I/ (Eupatorium odoratum L.) 78 
63 ."-0.".  (Passiflora foetida L.) 78 
64 7%G!86J2)4 [Hedyotis corymbosa (L.) Lam.] 78 
65 .!#7/=($:C5'= [Lindernia rustacean (L.) F. Muell.] 78 
66 K5="!# (Mimosa pudica L.) 79 
67 Q$1:M' (Phaseolus lathyroides L.f.) 79 
68 #$:78:) (Nelumbo nucifera Gaertn.) 79 
69 #$:M$2 (Nymphaea nouchali Burm.f.) 79 
70 #$: != (Nymphaea pubescens Willd.) 79 
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(0!-F@[:)&'(I":, 2522) J)0B.)F231I":&'(#49:I":#<:'8$*E0 -'0)!!5 )8:HC)#*$ -'/$)-3+I-
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 2. F!!%7-O  <-)8LE1  R:"I (species) 231FGR&'(F J)00)!BC)!$J/!@H1:'H 
 3. F@:?+NFGR (cultivated variety) <-)8LE1 0*+,-231FGR&'(-'F@:?+0!!-<!G3*@0P%5&)1F^0P
6)B>!N#<-G3:<!G3/*O)8/*E10@: -'/+%B- @>"#VF)5>@$&'(B-(C)#B-3 /1>@$ ;*5;>0>,)1J)00*+,-3G(:W:
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I@10*,)$2O)1>O: YI8F@:?+NFGR#49:0*+,-8,38!31*1-)J)0R:"I (species) 
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2+(345(&45(*,%.67089:6 (species diversity) 

 !"#$%"&$%"'())*+,!-./.01"&12"*!*3*4.5678497#+3+!4: (%;12"*!*<=;3"&=567
8497#+3+!4:(:>%;3*4. =!#?-,7@ =78=0"76"'A(%;BCD567<=;3"&=.0!' @.'CE31;#+ !"#$%"&$%"'
5673*4.$=E63*4.C-*FAG#"&$=E6*06'*-,* 1;8>7H%:>6 !"#$%"&$%"'567=;))*4B!D(:>%;=;))    
?+9B<I*($%>7567J49*?+96'K>6"D-' (habitat) 5678497#+3+!4:3*4.:>"7 L MN97#+<O11-'?"7&"'P"C(%;
3+!P"C?+9B$#";8#&-)8497#+3+!4:(:>%;3*4.Q*=;))*4B!D*-,* L @.'CE3)"73*4.#+!4!-R*"&"=        
1*8"#"=J<=-):-!Q$06'K>/.0Q*=;))*4B!D?+9$%"&$%"' (:>)"73*4.&S6'K>/.0BC+'7=;))*4B!D?+9#+P"!;
BTC";B1";17B?>"*-,* (8A#UV" (%; U;, 2542) 67 G&"=6"$"=(%;&"=B&W:=($>78$<=;3"3":4 
$=E6 FAO (1998) /.0 ". ;B*/!0!>"CE33-,*8K7$=E6CE3#+.6& (%;CE3?+9#+8>!*5'"'C-*FAG/.0 #+#"&JN7 
300,000-500,000 3*4. (%;/.0=-)&"=12"(*&(%0! <=;#"U 250,000 3*4. @.'#+BC+'7 30,000 
3*4.?+98"#"=JQ30)=4@P /.0 (%; 7,000 3*4. /.0=-)&"==!)=!#(%;<%K&@.'#*AW'GBCE96Q30B<I*
6"$"=(%;Q30Q*&"=B&W:= Q*12"*!**+,#+CE3$%"'3*4.C-*FAGB<I*CE3?+98=0"7 !"##-9* 7?"76"$"=
<=;#"U 120 3*4. 1-.B<I*CE3?+982" -X=;.-)3":4  
 &"=82"=!1CE3Q*<=;B?D/?' C)!>"*-&CY&WD"8:=G/.082"=!1(%;=!)=!# ="'3E96CE3?-,7?+9
#+?>6%2"B%+'7(%;/#>#+?>6%2"B%+'7 @.'8"#"=J12"(*&/.0B<I*&%A>#.-7*+, 

1.  CE3?+9/#>#+?>6%2"B%+'7 (Non-vascular plants) 
Sornsamran and Thaitong (1995) /.0=!)=!#="'3E96CE3?+9/#>#+?>6%2"B%+'7&%A>#

/)=@6/Z:G (Bryophytes) C)!>"#+ 3 3-,* /.0(&> 3-,* Bryopsida (Mosses) #+ 12 6-*.-) 45 !7DG 167 
8&A% 645 3*4. 3-,* Anthocerotopsida (Hornwort) #+ 1 6-*.-) 1 !7DG 1 8&A% 1 3*4. (%;3-,* 
Hepaticopsida (Liverworts) #+ 4 6-*.-) 31 !7DG 61 8&A% 281 3*4.  

2.  CE3#+?>6%2"B%+'7 (Vascular plants) 
12"%67 (2532) /.0=!)=!#3*4.C==U/#0?+9#+?>6%2"B%+'7567/?'/!0 <=;&6).0!'

C==U/#0 288 !7DG 1,864 8&A% 9,315 3*4. @.'B<I*CE3#+B#%S. (seed plants) <=;#"U 245 !7DG 
1,763 8&A% 9,002 3*4. (F!-33-', 2532) (%;CE3/#>#+B#%S.12"C!&BZ[* (Pteridophytes ) <=;#"U 
620 3*4. ()>7B<I* 
   - &%A>#CE3/#>#+B#%S.$=E6BZ[* (Pteridophytes $=E6 Ferns) CE3/=0B#%S.
12"C!&BZ[* (Pteridophytes) 1"=AC-*FAG (2532) ="'7"*!>"Q*<=;B?D/?' #+BZ[*#"&&!>" 620 3*4. 
1-.B<I*BZ[*BTC";J49* (endemic species) 12"*!* 13 3*4. B<I*BZ[*?+9$"'"&(%;Q&%08KXC-*FAG 



 5 
<=;#"U 50 3*4. (%;1"&&"=?2"&"=!41-'?)?!*B8=S184,*(%0! C)!>"#+12"*!* 34 !7DG 132 8&A% 
633 3*4. (12"%67, 2532)  

- CE3B#%S.B<%E6' (Gymnosperms) MN97B<I*&%A>#CE3?+9#+ !"#B<I*#":-,7(:>
'A .N&.2")==CG (%;#+ !"#B&>"(&>?+98A.Q*&%A>#CE3?+9#+B#%S. Q*<O11A)-*?-9!@%&#+6'K><=;#"U 700 3*4.         
Q*<=;B?D/?' #+ 3 6-*.-)  E6 Cycadales, Coniferales, (%; Gnetales (&>67&"*.", 2545) (%;#+
="'7"*&"=!41-'?)?!*B8=S184,*(%0! C)!>"#+12"*!*?-,7$#. 6 !7DG 7 8&A% 25 3*4. 
   - &%A>#CE3.6& (Angiosperms) ?-9!@%&#+<=;#"U 250,000 3*4. B<I*&%A>#
CE3?+9#+12"*!*3*4.#"&?+98A. (<=;*6# (%; &>67&"*.", 2543; &>67&"*.", 2545) @.'Q*CE3Q)
B%+,'7B.+9'! (Monocotyledonae) 12"%67 (2532) ="'7"*/!0!>" #+12"*!*@.'<=;#"U 50 !7DG 417 
8&A% 2,387 3*4. (:>8"#"=J?2"&"=!41-'?)?!*B8=S184,*BC+'7 11 !7DG 12 8&A% 25 3*4.  4.B<I*
H%7"*?+982"B=S1BC+'7=06'%; 1 B?>"*-,* @.'&%A>#CE3Q*!7DG&%0!'/#0 (Orchidaceae) #+#"&?+98A. 
12"*!* 128 8&A% 1,000 3*4. =67%7#" E6!7DG$X0" (Gramineae) 12"*!* 100 8&A% 600 3*4. 
8>!*Q*CE3Q)B%+,'7 K> (Dicotyledonae) C)!>"#+12"*!*@.'<=;#"U 198 !7DG 1,308 8&A% 6,270 
3*4. (:>?2"&"=!41-'?)?!*B8=S184,*BC+'7 42 !7DG 169 8&A% 569 3*4.  4.B<I*H%7"*?+982"B=S1BC+'7
=06'%; 9 B?>"*-,* @.'*-&CY&WD"8:=G/?' (%;:>"7<=;B?D/.0:+C4#CGH%7"*Q*$*-78E6         
C==UCY&W3":4567<=;B?D/?' ( .D. 1970-1999) MN97()>7B<I*CE3Q)B%+,'7 K> 81 !7DG 456 8&A% 
1,555 3*4. (%;CE3Q)B%+,'7B.+9'! 11 !7DG 40 8&A% 299 3*4. @.'H%7"*!41-'8>!*Q$X>B<I*H%7"*
567*-&!41-':>"7<=;B?D (<=;*6# (%; &>67&"*.", 2543) 
 &"=82"=!1C==U/#0Q*<=;B?D/?' *-,*C)!>"/.0?2"&"=DN&W"BTC";)"7P" (%;)"7CE,*?+9
B?>"*-,* (#7 % (%; &4::4, 2542) (%;8>!*Q$X>1;B<I*&"=82"=!1Q*CE,*?+9<\" 8>!*Q*CE,*?+9?+9/#>Q30CE,*?+9
<\" B3>* CE,*?+9&"=B&W:= CE,*?+9=&=0"7!>"7B<%>" *-,*'-7C)!>"#+&"=82"=!1(%;DN&W"B&+9'!&-)C==U/#0
6'K>*06'#"& 
 
807$;)"<*+1/8 (acid sulfate soil) 

 2+(343(*  
.4*B<=+,'!1-.  E6 .4*?+96"11;#+$=E6&2"%-7#+$=E6/.0B '#+&=.&2"#;J-*6'K>Q*3-,*$*0":-.

567.4* MN97B<I*H%#"1"&&=;)!*&"=8=0"7.4*(%;<=4#"U567&=.?+9B&4.5N,**-,* #+#"&C6?+91;#+H%
:>6&"= !) A#&"=B<%+9'*(<%7 AU8#)-:4567.4* &=..-7&%>"!B<I*&=.&2"#;J-*?+9B&4.#"1"&
8"=<=;&6)&2"#;J-*Q*.4* ?+9B=+'&!>"8"=<=;&6)/Z/=?G (FeS2) 8-#H-86"&"DB#E96.4*($07         
(:>J0".4*B<]'&:%6.B!%"8"=<=;&6)/Z/=?GQ*.4*1;/#>8-#H-8&-)66&M4B1*Q*6"&"D &=.&2"#;J-*
&S1;/#>B&4. .4*&S1;/#>B<I*&=. 8"=<=;&6)/Z/=?G*+,#+#"&*06'(:&:>"7&-*:"#CE,*?+9 J0".4*#+
8"=<=;&6)/Z/=?G#"& B#E96.4*($07@6&"8?+9.4*1;B&4.&=.&2"#;J-*&S#+#"& (&=#8>7B8=4#&"=  
B&W:=, 2550; @ =7&"=DN&W"?.%67&"=(&0/5<OX$".4*B<=+,'!6-*B*E967#"1"&C=;="3.2"=4, #<<.) 



 6 
@.'%-&WU;?-9!/<567.4*B<=+,'!1-.1;C)1A.<=;8+B$%E67Z"750"!5678"=<=;&6)?+9

B=+'&!>" 1"@=/M.G (Jarosite) ?+9=;.-) !"#%N&*06'&!>" 50 BM*:4B#:=1"&H4!.4* #+ >" !"#B<I*&=.
B<I*.>"7 (pH) *06'&!>" 4 /.0(&> 3A..4*67 =-&WG 3;62" (%;=-784:&=.1-. (&=#C-R*"?+9.4*, 2550&) 
&>6Q$0B&4.<OX$":>6&"=<%K&CE3 B*E9671"&F":A6"$"=?+912"B<I*(&>CE3)"76'>"71;JK&:=N71*/#>
8"#"=J%;%"'66&#"B<I*<=;@'3*G:>6CE3/.0 (%;8"=)"76'>"7Q*.4*1;JK&%;%"'66&#"#"&
B&4*/<1*B&4.B<I*8"=C4W 6+&?-,71A%4*?=+'G<=;BP??+9B<I*<=;@'3*G:>6CE3)"73*4./#>8"#"=J?2"7"*
$=E6#+3+!4:6'K>/.0  

6=8807$;)"<*+ >79:<7!"#1/.4+/872)7(*& 
CE,*?+9.4*B<=+,'!1-.567<=;B?D/?'#+B*E,6?+9<=;#"U 5,510,144 /=> (82"*-&82"=!1.4*(%;

!"7(H*&"=Q30?+9.4*, 2549) 8>!*Q$X>C)Q*CE,*?+9=")%A>#P" &%"7:6*Q:0 (J)1-7$!-.<?A#F"*+ 
* =*"'& <="1+*)A=+ T;B347B?=" 3%)A=+ (%;)"78>!*5671-7$!-.8=;)A=+ C=;* =D=+6'AF'" 
* =<^# 8AC==U)A=+(%;.4*B<=+,'!1-.Q*(J))=4B!UCE,*?+93"'_O`7?;B%:;!-*66&BT+'7Q:0567<=;B?D 
(%;3"'_O`7?;B%:;!-*66&567P" Q:0 (&=#8>7B8=4#&"=B&W:=, 2550) @.'1-7$!-.* =*"'&        
#+CE,*?+9.4*B<=+,'! 1-.6'K>Q*&%A>#3A..4*B<=+,'!6'K> 3 &%A>#  E6 

&%A>#3A..4*?+9 2  
B*E,6.4*B<I*.4*B$*+'! .4*)*#+8+B?"$=E6B?"(&> .4*%>"7#+8+B?" 1A.<=;8+*,2":"%  

(%;8+B$%E67$=E68+(.7 C):"#?+9=")%A>#P" &%"7B<I*8>!*Q$X> #+*,2"(3>5-7%N& 20-50 M#. *"*  3-5 
B.E6* J0"B<I*.4*?+9/.0=-)64?F4C%1"&*,2"?;B%1;C)8"=1"@=/M:G8+B$%E67Z"750"!Q*=;.-) !"#%N& 
.4*#+&"==;)"'*,2"B%!  !"#6A.#8#)K=UG:"#F==#3":4<"*&%"7 .4*#+ !"#B<I*&=.1-. (pH 4.5-
5.5) /.0(&> 3A..4*6'AF'" )"7B5* )"7*,2"B<=+,'! ?>"5!"7 3A#(87 )"7<;64* (%;#$"@CF4 (8J"*+
C-R*"?+9.4*3-'*"?, 2550) 

&%A>#3A..4*?+9 10  
B<I*&%A>#3A..4*?+9B=+'&!>"B<I*.4*B<=+,'!1-.$=E6.4*&=.&2"#;J-* (acid sulfate soils) 

<=;&6).0!'3A..4*67 =-&WG =-784:<=;BP?&=.1-. #K@*a; (%;B3+'=Q$X> .4*C!&*+,#+B*E,6.4*       
B<I*.4*B$*+'! .4*)*#+8+.2"$=E6B?".2" #+<=4#"U64*?=+'!-:JA >6*50"78K7 C)1A.<=;8+B$%E67Z"750"!
Q*3>!7.4*:6*)*P"'Q*=;.-) !"#%N& <=;#"U 50 M#. .4*%>"7#+%-&WU;B<I*.4*B%* 8+B?"<*
B5+'! #+8"=<=;&6)&2"#;J-*#"& C))=4B!U?+9%A>#:92"3"'_O`7?;B% $=E6)=4B!UCE,*?+9?+9B 'B<I*3"'_O`7
?;B%#"&>6* #+&"==;)"'*,2"B%!#"& <b4&4=4'"567.4*B<I*&=.1-.#"& (pH< 4.5) 1"&&"=82"=!1
C)!>" &%A>#3A..4**+,8>!*Q$X>1;C))=4B!U3"'_O`7?;B%567P" Q:0 P" &%"7 (%;P" :;!-*66&
)"78>!* #+B*E,6?+9?-,784,*<=;#"U 908,282 /=> (&=#C-R*"?+9.4*, 25505; 8J"*+C-R*"?+9.4*3-'*"?, 
2550) 
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 &%A>#3A..4*?+9 11  
B<I*.4*%N& .4*)*B<I*.4*B$*+'! 8+.2"$=E68+B?"B50# #+1A.<=;8+ *,2":"%<*B$%E67 

<b4&4=4'".4*B<I*&=.1-.#"&JN7&=.1-. (pH 4.0-5.0) #-&#+=6'(:&=;($7?+9H4!$*0".4*Q*Y.K(%07    
.4*)*:6*%>"78+*,2":"%<*B?" $=E6*,2":"%<*B?"B50# #+1A.<=;8+(.7 $=E68+(.7<*B$%E67 ?+9=;.-)
 !"#%N&<=;#"U 50-100 M#. C)1A.<=;8+B$%E67Z"750"!5678"=1"@=/M:G .4*%>"7:6*%>"7B<I*.4*
B$*+'! C)=6'/J(%;H4!$*0"6-.#-* 8>!*?+9=;.-)%N&&!>" 100-150 M#. %7/<#+%-&WU;B<I*.4*B%* 
<b4&4=4'".4*B<I*&=.1-.#"& (pH< 4.0) /.0(&>3A..4*=-784: B8*" F-X)A=+ 3A..4*.6*B#E67 (&=#C-R*"
?+9.4*, 25505; 8J"*+C-R*"?+9.4*3-'*"?, 2550) 
 
,-%3?5!/#+@;,%.1/.4+/872)7(*& 

!"#A/<.B5C%(D($,A 
1-7$!-.* =*"'& :-,76'K>?"7?4D:;!-*66&567<=;B?D/?' =;$!>"7B80*=A07?+9 14 67D"

B$*E6 (%; B80*(!7?+9 101 67D":;!-*66& #+=;';?"71"&1"&&=A7B?C#$"* =:"#J**?"7$%!7 
(H>*.4*$#"'B%5 305 B%+') %67=-784:H>"*62"BP667 =-&WGJN71-7$!-.* =*"'& =;';?"7 105 
&4@%B#:= #+B*E,6?+91-7$!-.<=;#"U 2,122 :"="7&4@%B#:= $=E6 <=;#"U 1,326,250 /=> (&%A>#7"*
506#K%8"=8*B?D(%;&"=8E968"= 82"*-&7"*1-7$!-.* =*"'&, 2550)  
MN97#+6"U"B5::4.:>6&-)1-7$!-.Q&%0B +'7  E6 
  ?4DB$*E6  :4.:>6&-)1-7$!-.8=;)A=+(%;1-7$!-.* =="38+#" 
  ?4DQ:0   :4.:>6&-)1-7$!-.T;B347B?="(%;<="1+*)A=+ 
  ?4D:;!-*66&  :4.:>6&-)1-7$!-.* =="38+#"(%;<="1+*)A=+ 
  ?4D:;!-*:&  :4.:>6&-)1-7$!-.<?A#F"*+ 

'E(9E?30;)C$!F 
%-&WU;PK#4<=;B?D5671-7$!-.* =*"'& #+ !"#(:&:>"7&-*6'>"73-.B1*Q*%-&WU;

567B?E6&B5"8K7(%;?+9=")%A># MN978P"CPK#4<=;B?D?+9B<I*PKB5"(%;B?E6&B5"8K76'K>?"7:6*B$*E6  
567 3 62"BP6  E6 62"BP6)0"**" 62"BP6B#E67 (%;62"BP6<"&C%+ B?E6&B5"B$%>"*+, B<I*B5:?"7:6*
Q:0567B?E6&B5"Q*B5:6A?'"*($>73":4B5"Q$X> ?+96'K>Q*B5:1-7$!-.* =*"'& #+ !"#8K7B$*E6
=;.-)*,2"?;B%<=;#"U 300-1,200 B#:= )=4B!U?+98K7?+98A.6'K>?"7:6*B$*E656762"BP6<"&C%+    
@.'B&E6)?A&8>!*567PKB5"1; >6' L %".%.$%-9*%78K>:6*&%"7567 3 62"BP650"7:0* %-&WU;PK#4
<=;B?DB3>**+,1;?2"Q$0?4D?"7&"=/$%567*,2"B50"8K>1-7$!-.* =*"'& 1;6'K>Q*%-&WU;?4DB$*E6%78K>
?4DQ:0 :6*&%"7567 3 62"BP650"7:0* #+8P"CPK#4<=;B?DB<I*?+9="):92" #+ !"#8K7B$*E6
=;.-)*,2"?;B%<"*&%"7<=;#"U 5-10 B#:= )"7($>7#+%-&WU;567B*4*?+98K7&!>"?+9=")5-,*:92"
B%S&*06'&=;1"'6'K>B<I*($>7 L MN97B<I*?+9:-,7567$#K>)0"*?-9! L /< PK#4<=;B?D?"7:6*Q:056762"BP6
)0"**" 62"BP6B#E67 62"BP6<"&C%+ =!#?-,762"BP667 =-&WGB<I*?+9=")%A>#&!0"7Q$X> B<I*8>!*567?+9



 8 
=")%A>#P" &%"7:6*Q:0 @.'#+ !"#8K7B$*E6=;.-)*,2"?;B%<=;#"U 3-4 B#:= ?"7:6*B$*E6567
?+9=")%A># (%;<=;#"U 2 B#:= ?"7:6*&%"7 (%;:6*Q:0567?+9=")%A>#*-,* 

'E(9E?30%(&(F 
1-7$!-.* =*"'&1-.6'K>Q*B5:PK#46"&"D:"#=;))&"=12"(*&567 Koppen B=+'&!>"       

_*B#E67=06*BTC";Y.K (Tropical Savanna)  E6 #+6AU$PK#48K7:%6.<] (%;#+3>!7Y.K_*(%;Y.K(%07      
B$S*B.>*3-. @.'/.0=-)64?F4C%1"&%##=8A#:;!-*:&BT+'7Q:0 Q*Y.K_*?2"Q$0#+_*:&:%6.Y.K       
Y.K$*"!/.0=-)64?F4C%1"&%##=8A#:;!-*66&BT+'7B$*E6 ?2"Q$06"&"D($07(%07 (%;)"7=;';#+
6"&"D$*"!B'S* 6AU$PK#4BT%+9' 28.2 67D"BM%BM+'8 ()>766&B<I* 3 Y.K  E6 Y.K_* Y.K$*"!   
(%;Y.K=06* Y.K_*B=49#:-,7(:>B.E6*CYWP" # (%;:&3A&Q*B.E6*&=&c" # 847$" # (%;&-*'"'* 
/<84,*8A.<=;#"UB.E6*:A%" # Y.K$*"!B=49#:0*:-,7(:>B.E6*CYD14&"'* /<1*JN7B.E6*&A#P"C-*FG 
Y.K=06*B=49#:-,7(:>&%"7B.E6*&A#P"C-*FGJN7:0*B.E6*CYWP" # (&=#C-R*"?+9.4*, 2522) 

9:<7!"#807$;)"<*+1/8>71/.4+/872)7(*& 
1"&="'7"*&"=82"=!1.4*Q*1-7$!-.* =*"'&*-,*C)!>" #+CE,*?+9.4*B<=+,'!1-.&=;1-.

&=;1"' =6) %A#CE,*?+9B&E6)?-,71-7$!-. @.'CE,*?+9B$%>"*+,1;#+3A..4*6'K>Q*3A..4*=-784:<=;BP??+9B<I*
&=.1-.#"& 3A..4*67 =-&WG  B*E,6.4*B<I*C!&.4*B$*+'! .4*)*#+8+.2"$=E68+B?"(&> .4*%>"7#+8+B?"    
#+1A.<=; 8+*,2":"%<*B$%E67 8+(.7 (%;C)1A.<=;8+*,2":"%<*B$%E67Z"750"!5678"=1"@=/M:G 
P"'Q*=;.-) !"#%N& 100 BM*:4B#:= 1"&H4!.4* C))=4B!U?+9=")%A>#3"'_O`7?;B% *,2"(3>5-7%N& 100 
BM*:4B#:= *"*  6-7 B.E6* B<I*.4*%N& #+&"==;)"'*,2"B%! .4*#+ !"#6A.#8#)K=UG:92" B<I*&=.1-.
#"& #+ >" !"#B<I*&=.-.>"7567.4* (pH) 4.5 (8J"*+C-R*"?+9.4*3-'*"?, 2550) 1"&&"=86)J"#
506#K%1"&8J"*+C-R*"?+9.4** =*"'& C)!>" 1-7$!-.* =*"'&#+CE,*?+9.4*B<=+,'!?-,7$#. 
543,339.24 /=>   &%A>#3A..4*B<=+,'!?+9C)/.0(&> &%A>#3A..4*?+9 2, 10 (%; 11 

A()(.!"# 1 CE,*?+9.4*B<=+,'!Q*&%A>#3A..4*:>"7 L 1-7$!-.* =*"'& 
 

62"BP6 CE,*?+9?-,7$#. 
(/=>) 

&%A>#3A..4* 
?+9 2 

&%A>#3A..4* 
?+9 10 

&%A>#3A..4* 
?+9 11 

=!#CE,*?+9 
.4*B<=+,'! (/=>) 

B#E67* =*"'&   512,049 20,833.00   27,557.00  80,859.00 128,978.75 
<"&C%+   276,552 -   14,052.16  42,768.05   56,820.21 
)0"**"   222,447 13,614.67   51,002.11  20,585.65   85,202.43 
67 =-&WG   327,877  7,616.50 127,049.28 137,672.07 272,337.85 
=!# 1,338,925   42,064.17 219,660.55 281,884.77 543,339.24 

 !"#3(: 82"*-&7"*C-R*"?+9.4** =*"'& 6. 67 =-&WG 1. * =*"'& (:4.:>6@.':=7: 4 B#W"'* 
2550) 
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 !!"# 3 

$%&"'()*+(,-%-'()$%./0 
 

1. 123456789:3  !"#$%&'() 
 1.1 *+,-./'$01,2345630 7&'*#- 81'693+01-%'36+!:$;3(%'36<6='$.=>? =>?!1'@A#B:;=>?/CD6$)1-<6
B:D6=>?6AD6 E !(0FC. !"5%#3!GHI#>?)(#A%#3!<;' !"J);6H@3#B:;*,"/'$01,B:D6=>?=>?B:;I+,-36AD6/CD6$)1- 
 1.2 *+,-.4'64('3$:?6 E  
  1.2.1 +$50K&0+3(L=)3,A)I#MN!O35N!H (L=)3I/N%3.I/6 
  1.2.2 +$B!!G70' #!0$K=)36BA6PKHB:;*,"5AN(H Q3  
  1.2.3 BLBLP2AGRHB:;5L!L6P! 
  1.2.4 +$50K&0+3(L=)3,A)O!>64!L6=!(LJ!S $.4!A#MH 
2. ;)<,=!6856789:3  !"#$%&'() 
 2.1 /'$01, T0210L 7&'*#- #3!593!(@<62345630J&)#3!I&L6593!(@*,"#3!<;'*86=>?    
*,"23BF-3)=3.$3#3O !"#$% !(0FC./'$01,@3##3!5$%F3081'693+01-%'36+!:$;3(%'36=>?$)1-<6
B:D6=>? 
 2.2 /'$01,=KNL)210L 7&'*#- /'$01,I$#53!UC?.7&'@3##3!!(%!(0@3#*+,-.4'64('3$:?6 E 
 !"#$%  
3. ,>)?#859?8!"#@A7@-'(),'B )$ )$96789:3 
 3.1 I4!:?$.0:$*,"$K #!GH<6#3!I#V%NA($)-3.B:; 7&'*#- *8.$A&B!!G70' #!!7#!NA&#L?. 
0>&4ANIN$!H @$% I5>)0 #!!7#!;A# #!"&3M+6A.5:$BL0BH FK.+,35NL# I W6N'6 
 3.2 I4!:?$.0:$*,"$K #!GH<6#3!%A6=C#/'$01, 7&'*#- 50K&%A6=C#  3##3 &L65$ )3.,%  
I W6N'6  

3.3 #,'$.F-3)23B&L@LN$, IB:?$%A6=C#23B/'$01, 23BB:;=>?B%@3##3!593!(@ !(0FC.523B
=A?(7 /$.B:D6=>?=>?7&'I/'37 593!(@ 

3.4 B3+6"I&L6=3.7 593!(@2345630 #!"=93&'()(LP>#3!I&L6<6B:D6=>?*,"#3!6A?.!F)6NH  
4. $%&"'()*+(,-%-'()$%./0 

1. !(%!(0/'$01,=KNL)210L7&'*#- 523BB:D6=>? ;6L&BA6PKHB:; @3#+6-().36N-3. E I;-6     
#!0BAS63=>?&L6 5936A#.36BAS63=>?&L6 5936A#.36I#MN!@A.+(A& 5936A#.36I#MN!$93I2$ I W6N'6 

2.  #93+6&B:D6=>?593!(@J&)I,:$#B:D6=>?593!(@*%%I@3"@.@3#*86=>?;K&&L6/$.#!0BAS63
=>?&L6 <6!"&A%$93I2$ *,"N93%, =>?0>&L6$)1-<6;K&&L6$.4!A#MH UC?.I W6B:D6=>?&L6I !>D)(@A&=AD.+0& 

3.  =93#3!593!(@ <6B:D6=>? 4 $93I2$ /$.@A.+(A&64!63)# @936(6 7 N93%, 7&'*#-  
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B:D6=>?$93I2$$.4!A#MH @936(6 3 N93%, 4:$ N93%,$.4!A#MH N93%,JBPLX*=6 *,"N93%,%3.

,1#I5:$ B:D6=>?$93I2$%'3663 @936(6 2 N93%, 4:$ N93%,$3M3 *,"N93%,%'36B!L# B:D6=>?$93I2$I0:$. 
@936(6 1 N93%, 4:$ N93%,&$6)$ *,"B:D6=>?$93I2$ 3#B,> @936(6 1 N93%, 4:$ N93%,=-3I!:$ 

4.  #3!593!(@ !(%!(0 *,"%A6=C#/'$01,B!!G70'=>?B%<6B:D6=>?593!(@ N30(LP>#3!/$.(L=)3 
(2543) J&)(LP>#3!I&L6I='3N,$&B:D6=>? J&)$3OA)I5'6=3.5AY@!<6B:D6=>?I W6*6(593!(@*,"<;'+,A#
5A.I#N<6P!!0;3NL I;-6 #'$6+L6 N$70' N'670'<+Y- =3.I&L6 Z,Z I W65L?.;-()<6#3!#93+6&/$%I/N
#3!593!(@ 

5.  #3!F-3)23B F-3)23BB!!G70'=>?593!(@B% IB:?$%A6=C#!3),"I$>)&5-(6N-3. E /$.
B!!G70' I;-6 =!.N'6 I ,:$#N'6 <% &$# 8, I W6N'6 

6.  #3!I#V%NA($)-3.B!!G70'<6%!LI(G=>?593!(@  
6.1  J&)#3!I,:$#I#V%NA($)-3.B!!G70' =>?0><% &$# 8, =>?50%1!GH=>?5K& IB:?$I W6

NA(*=6/$.B!!G70'6AD6 E J&)<;'#!!7#!NA&#L?.I#V%NA($)-3.B!!G70' $)-3.6'$) 2 ;LD6/CD67       
=934(305"$3&NA($)-3.<+' !3O@3#[KQ6,"$$.+!:$5L?.* ,# ,$0 

6.2  81# \3)*@'. +03)I,/ !"@93NA($)-3. J&)<;'!+A5 P1, P2!!Pn *5&.
+03)I,/ !"@93NA($)-3.=>? 1 FC.NA($)-3.=>? n N30,93&A% B!'$0=AD.%A6=C#!3),"I$>)&N-3. E 7&'*#- 
%!LI(G=>?I#V% (A6=>?I#V% ,A#MG"!1 !-3.*,"5>,93N'6 <% &$# 8, #,L?6/$.&$# )3. 5>)3. +!:$
,A#MG"$:?6 E =>?70-5303!FOC#M37&'@3#NA($)-3.B!!G70'*+'. 

6.3  !>%=93#3!@A&*,"$A&B!!G70'<+'I5!V@$)-3.!(&I!V( IB:?$=93NA($)-3.*+'. J&)
(3.NA($)-3.B:;%6#!"&3M+6A.5:$BL0BHBA%4!C?./63& 28X40 IU6NLI0N! @A&<+'<%4(?93*,"+.3)
5,A%#A6 *,'(I#V%7('<6*8.$A&B!!G70' J&)0>#!"&3M,1#]1#=A%=AD. 2 &'36 *,"*=!#I W6!")" 
593+!A%8,6AD6@"8-3N3#+!:$N3#=AD.8, 8,=>?*N#.-3)<;'I;:$#0A&+!:$<;'I= #3(43&=A%7(' *,'(+-$
&'()#!"&3M @3#6AD6693NA($)-3.7 8C?.*&&<+'NA($)-3.B!!G70'*+'.I!V(=>?5K& IB:?$<+'0>5>*,",A#MG"
I ,>?)6* ,.6'$)=>?5K& N'$.4$)#,A%*,"I ,>?)6#!"&3MI50$ IB:?$ \$.#A670-<+'NA($)-3.I6-3      
+!:$ I#L&I;:D$!3 

7. #3!OC#M3<6+'$. ^L%ANL#3! OC#M3B!!G70'5& B!!G70'$A&*+'.=>?!(%!(07&'          
*,"23BF-3)=>?7&'03@3##3!593!(@ IB:?$OC#M3+3;:?$(.OH ;:?$5#K, ;:?$(L=)3O35N!H ;:?$530AY        
;:?$='$.FL?6 ,A#MG"=3.B_#MO35N!H @3##3!N!(@I$#53!=3.(L;3#3!=>?I#>?)(/'$. *,"OC#M3
I#>?)(#A% 6LI(O(L=)3*+,-.=>?B% *,"*6(=3.#3!6937 <;' !"J);6H 

8.  !(%!(0BA6PKHB:;=>?+3)3# B:;I`B3"FL?6 +!:$B:;=>?0>OA#)23B<6#3!8,LNI;L.B3GL;)H   
03 ,1#!(%!(0*,"/)3)BA6PKH7('=>?O16)H(L@A)*,"#3!@A&#3!4(30!1'=3.B_#MO35N!H 0+3(L=)3,A)     
O!>64!L6=!(LJ!S $.4!A#MH @A.+(A&64!63)# IB:?$OC#M3N-$7  
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 !! "# 4 
$%&'()*&+' 

 
 !"!#$%!#& '()#&*#&+,##-.+/01234,561789:;12<#86=& >:  >?@&>:1A#1!=" #)@&B!?2:5C1

"#"D!A+!2:5C1">1=!=1 2550 ,*,##-.+/7893E61C=FB01,561789:;12<#86=& >:  %!1&1 107 G1;:    
H:=$!+!#I %!'1".:/2<J1  98 $"K( 50 &?LM H:=2<J1,5G:C" <#)2N7,5G0*2(86=?AFB  %!1&1 74 
G1;: 67 $"K( 39 &?LM ,5G0*2(86=?2:89=&  %!1&1 27 G1;: 25 $"K( 6 &?LM '(),5G789.+B+8:C"  %!,&"
2OP1  %!1&1 6 G1;: 6 $"K( 5 &?LM (4!#!?789 1)   

,##-.+/789$!+!#I3E61'()2 #;Q24;*H4C=FB.:/01$N!,:;12<#86=& >:.:/:8 $B&10@QB2<J1  
,##-.+/C=FB01&?LM Poaceae (Gramineae)  %!1&1 13 G1;: #C?(?+!A5C&?LM Mimosaceae ,*  
10 G1;: &?LM Arecaceae (Palmae) ,*  6 G1;: $B&101&?LMC591 R ,*1/C="&B! 5 G1;: (4!#!?789 1) 
H:="!#$%!#& A#>6?186 .:/2"S*,##-.+/01#F<3C?4>&C=B!?'@/?  %!1&1 19 G1;: (38 4>&C=B!?) '().:/
1%!,##-.+/*!?G1;:+!3=!=,>1TKM '()#&*#&+<(F".&/ -  HA#?"!# >:4>6?LF1=M&; >='()"!# >:"!#
A&!+#F/7!?,U"VL!$4#M  %!1&1+!""&B! 10 G1;: .:/'"B "#)I;127,! "#)I;1-#?AM C/C=':? 
$)'"1! H$1 #>" *>&@(&? G/!,(F 4).A#/@C+ "/!12@(5C? =C*/!1 (;2N!=KB? <#5C .,(  2<J14/1       
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,'('-!"# 2 #!=G59C,##-.+/789,*01,561789:;12<#86=& >:  >?@&>:1A#1!=" 
 
./#01-)2/./#013!4')'5,(2 ./#05'678 

(9!4) 
./#05'678 
(07-&:+) 

%7&+;<13574 

1. =/.> ?%"@4-ABC     
    1-)2 Amaranthaceae    
      Gomphrena celosioides Mart. *!1.+B#F/H#=<W! - .+/(/+(K" 
    1-)2 Anacardiaceae    
      Anacardium occidentale L. +)+B&?@;+,!14M Cashew nut tree .+/,KB+ 
      Mangifera indica L. +)+B&? Mango .+/4/1 
    1-)2 Apocynaceae    
      Alstonia scholaris (L.) R.Br. ,Q!$>4*##- Devil Tree, White 

cheesewood, 
Blackboard tree, 
Devil's bark 

 
 
 
.+/4/1 

      Carissa carandas L. +)1!&.+B#F/H@B Carunda, Christ's 
thorn 

 
.+/,KB+ 

    1-)2 Asclepiadaceae    
      Calotropis gigantea R. Br. #>" Crown flower, Giant 

Indian Milkwood 
 
.+/,KB+ 

      Sarcostemma secamone (L.) Bennett  +F"<(!@(: - .+/2(56C= 
    1-)2 Asteraceae (Compositae)    
      Eupatorium odoratum L. $!*2$5C - .+/(/+(K" 
    1-)2 Balsaminaceae    
      Jussiaea linifolia Vahl 278=11! - .+/(/+(K" 
    1-)2 Bignoniaceae    
      Oroxyrum indicum (L.) Kurz 2,"! - .+/4/1 
    1-)2 Bombacaceae    
      Ceiba pentandra (L.) Gaertn. 1KB1 White silk cotton 

tree 
.+/4/1 

    1-)2 Cactaceae    
      Hylocereus undatus (Haw.) Britton & 
Rose 

'"/&+>?"# Dragon fruit .+/2(56C= 
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,'('-!"# 2 (,C0) 
 
./#01-)2/./#013!4')'5,(2 ./#05'678 

(9!4) 
./#05'678 
(07-&:+) 

%7&+;<13574 

    1-)2 Caricaceae    
      Carica papaya L.  +)()"C Papaya, Pawpaw .+/4/1 
    1-)2 Casuarinaceae    
      Casuarina junghuhniana Miq. $1<#):;,>7TM - .+/4/1 
    1-)2 Ceasalpinaceae    
      Cassia fistula L. #!G,U"VM Golden shower, 

Indian laburnum, 
Pudding-pine tree 

 
.+/4/1 

      Delonix regia (Bojer ex Hook.) Raf. @!?1"=F?X#>9? Flamboyant, 
Peacock Flower, 
Royal Poinciana 

 
 
.+/4/1 

      Senna siamea (Lam.) B.S. Irwin & 
Barneby 

 
3862@(S" 

 
Cassod tree 

 
.+/4/1 

      Tamarindus indica L. +)3!+2<#86=& Tamarind .+/4/1 
    1-)2 Clusiaceae (Guttiferae)    
      Garcinia schomburgkiana Pierre +):>1 - .+/,KB+ 
    1-)2 Combretaceae    
      Combretum quadrangulare Kurz $)'"1! - .+/4/1 
      Terminalia catappa L. @F"&!? Bengal almond, 

Indian almond, 
Singapore almond, 
Tropical almond, 
Umbrella tree 

 
 
 
 
.+/4/1 

    1-)2 Convolvulaceae    
      Ipomoea aquatica Forssk. Y>"*K/?1! Swamp morning 

glory, Water spinach 
 
.+/2(56C= 

    1-)2 Cucurbitaceae    
      Coccinia grandis (L.) Voigt 4%!(E? Ivy gourd .+/2(56C= 
    1-)2 Dipterocarpaceae    
      Hopea odorata Roxb. 4)2A8=1 Iron wood .+/4/1 
      Shorea roxburghii G. Don ,)=C+ White meranti .+/4/1 
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,'('-!"# 2 (,C0) 
 
./#01-)2/./#013!4')'5,(2 ./#05'678 

(9!4) 
./#05'678 
(07-&:+) 

%7&+;<
13574 

    1-)2 Elaeocarpaceae    
      Elaeocarpus hygrophilus Kurz +)"C"16%! - .+/4/1 
    1-)2 Euphorbiaceae    
      Jatropha gossypifolia L. $*FB':? - .+/,KB+ 
      Phyllanthus acidus (L.) Skeels +)=+ Star gooseberry .+/4/1 
      Phyllanthus emblica L. +)3!+<ZC+ Emblic myrabolan, 

Malacca 
 
.+/4/1 

      Phyllanthus pulcher Wall. ex MÜll. Arg. &B!1T#-8$!# - .+/,KB+ 
    1-)2 Fabaceae    
      Phaseolus lathyroides L. I>9&Y8 - .+/(/+(K" 
      Pterocarpus indicus Willd. <#):FC>?$1! - .+/4/1 
      Sesbania javanica Miq. H$1 - .+/,KB+ 
    1-)2 Gentianaceae    
      Fagraea fragrans Roxb. ">12"#! - .+/4/1 
    1-)2 Lythraceae    
      Lagerstroemia floribunda Jack sec. Griff. 4)'*"  Queen's flower .+/4/1 
    1-)2 Malvaceae    
      Hibiscus tiliaceus L. <C7)2( - .+/,KB+ 
    1-)2 Meliaceae    
      Azadirachta indica A. Juss. var. siamensis 
Velaton 

 
$)2:! 

 
Siamese neem tree 

 
.+/4/1 

      Sandoricum koetjape (Burm.f.) Merr. "#)7/C1 Santol .+/4/1 
    1-)2 Mimosaceae    
      Acacia auriculaeformis A. Cunn. ex Benth. "#)I;1-#?AM Wattle, Acacia tree .+/4/1 
      Acacia mangium Willd. "#)I;127,! - .+/4/1 
      Albizia procera (Roxb.) Benth. IBC1 White siris, Sit .+/4/1 
      Leucaena leucocephala (Lam.) de Wit "#)I;1 Horse tamarind, 

Leucaena 
 
.+/4/1 
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,'('-!"# 2 (,C0) 
 
./#01-)2/./#013!4')'5,(2 ./#05'678 

(9!4) 
./#05'678 
(07-&:+) 

%7&+;<13574 

    1-)2 Mimosaceae (,C0)    
      Mimosa pigra L. .+=#!*=>"VM - .+/,KB+ 
      Mimosa pudica L. .+=#!* - .+/(/+(K" 
      Neptunia oleracea Lour. Y>""#)2[: 

("#)[F:) 
Water mimosa .+/2(56C=  

(C!L>=C=FB0116%!) 
      Parkia speciosa Hassk. $)4C - .+/4/1 
      Pithecellobium dulce (Roxb.) Benth. +)3!+27L Madras thorn, Manila 

tamarind 
 
.+/4/1 

      Samanea saman (Jacq.) Merr.  !+ K#8 East indian walnut, 
Rain tree 

 
.+/4/1 

    1-)2 Moraceae    
      Artocarpus heterophyllus Lam. 31K1 Jackfruit .+/4/1 
      Ficus benjamina  L. .7#0*'@(+ Golden Fig, Weeping 

Fig 
 
.+/4/1 

      Ficus hirta Vahl +)2:59C - .+/4/1 
    1-)2 Myrtaceae    

      Eucalyptus camaldulensis Dehnh. =FA!(;<4>$ Red gum  .+/4/1 
      Melaleuca cajuputi Roxb. 2$+S:3!& Cajuput tree, Milk 

wood, Paper bark tree 
 
.+/4/1 

      Psidium guajava L. X#>9? Gauva .+/4/1 
      Syzygium cumini (L.) Skeels @&/! Black plum, Jambolan .+/4/1 
      Syzygium samarangense (Blume) 
Merr. & L.M. Perry var. samarangense 

G+,FB Java Apple .+/4/1 

    1-)2 Nelumbonaceae    
      Nelumbo nucifera Gaertn. *>&@(&? Lotus, Sacred lotus .+/16%! 
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,'('-!"# 2 (,C0) 
 
./#01-)2/./#013!4')'5,(2 ./#05'678 

(9!4) 
./#05'678 
(07-&:+) 

%7&+;<13574 

    1-)2 Nymphaeaceae    
      Nymphaea nouchali Burm.f.  *>&Y>1, 2Y59C1 Water lily .+/16%! 
      Nymphaea pubescens Willd. *>&$!= Water lily .+/16%! 
    1-)2 Oxalidaceae    
      Averrhoa carambola L. +)2O\C? Carambola .+/,KB+ 
    1-)2 Passifloraceae    
      Passiflora foetida L. "#)7"#" - .+/2(56C= 
    1-)2 Piperaceae    
      Piper sarmentosum Roxb. G/!,(F - .+/(/+(K" 
    1-)2 Polygonaceae    
      Polygonum tomentosum Willd. Y>".YB16%! - .+/(/+(K" 

(C!L>=C=FB01
16%!) 

    1-)2 Punicaceae    
      Punica granatum L. var. granatum 7>*7;+ Pomegranate .+/,KB+ 
    1-)2 Rhamnaceae    
      Ziziphus mauritiana Lam. ,K7#! - .+/4/1 
    1-)2 Rubiaceae    
      Hedyotis corymbosa (L.) Lam.  @Q/!(;61?F - .+/(/+(K" 
      Mitragyna diversifolia (Wall. ex G.Don) 
Havil. 

 
"#)7KB+1! 

 
- 

 
.+/,KB+ 

      Mitragyna speciosa (Roxb.) Korth. "#)7BC+ - .+/4/1 
      Morinda citrifolia L. =C*/!1 Indian mulberry .+/,KB+ 
      Nauclea oriantalis L. "/!12@(5C? - .+/4/1 
    1-)2 Scrophulariaceae    
      Lindernia crustacea (L.) F. Muell. @Q/!"!*@C=4>&

2+8= 
 
- 

 
.+/(/+(K" 

    1-)2 Solanaceae    
      Capsicum frutescens L. var. frutescense ,#;"386@1F Bird pepper .+/,KB+ 
      Solanum sp. +)235C4C'@( Cockroach berry .+/,KB+ 
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,'('-!"# 2 (,C0) 
 
./#01-)2/./#013!4')'5,(2 ./#05'678 

(9!4) 
./#05'678 
(07-&:+) 

%7&+;<13574 

    1-)2 Tiliaceae    
      Muntingia calabura L. 4)3*X#>9? Calabura, 

Jamaican cherry, 
Jam tree 

 
 
.+/4/1 

2. =/.> ?%"@4-?D"#41    
    1-)2 Arecaceae (Palmae)    
      Borassus flabellifer L. 4!( Palmyra palm, 

Lontar palm, Fan 
palm, Brab palm 

 
 
<!(M+4/12:89=& 

      Calamus sp. @&!= Rattan <!(M+2(56C= 
      Caryota mitis Lour. 24B!#/!? Clustering fishtail 

palm, Chinese 
fishtail palm 

 
 
<!(M+"C 

      Elaeis guineensis Jacq. <!(M+16%!+>1 Oil palm <!(M+4/12:89=& 
      Licuala spinosa Wurmb "#),/C - <!(M+"C 
      Phoenix  sp. C;17Y(>+ Canary Island 

Date Palm 
 
<!(M+4/12:89=& 

    1-)2 Bromeliaceae    
      Ananas comosus (L.) Merr. $>*<)#: Pineapple .+/(/+(K" 
    1-)2 Cyperaceae    
      Eleocharis dulcis (Burm.f.) Trin. ex  
Hensch. var. dulcis 

 
'@/&7#?"#)278=+ 

 
Water chestnut 

 
.+/(/+(K" 

      Fimbristylis dichotoma (L.) Vahl subsp. 
dichotoma  

 
@Q/!1;6&@1F 

 
Tall-fringe rush 

 
.+/(/+(K" 

      Fimbristylis miliacea (L.) Vahl @Q/!#>:238=: Tall-Fringe-Rush 
Hoorah grass 

 
.+/(/+(K" 

      Lepironia articulata (Retz.) Domin "#) F: - .+/(/+(K" 
      Scleria poaeformis Retz. <#5C - .+/(/+(K" 
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,'('-!"# 2 (,C0) 
 
./#01-)2/./#013!4')'5,(2 ./#05'678 

(9!4) 
./#05'678 
(07-&:+) 

%7&+;<13574 

    1-)2 Poaceae (Gramineae)    
      Bambusa bambos (L.) Voss .YB<W! - .+/.YB 
      Bambusa blumeana Schult. & Schult. f. .YB$8$K" Bamboo .+/.YB 
      Brachiaria mutica (Forssk.) Stapf  @Q/!31 Paragrass, 

Buffalo grass, 
Panicum grass 

 
 
@Q/! 

      Cymbopogon nadus Rendle 4).A#/@C+ Citronella grass @Q/! 
      Cynodon dactylon (L.) Pers. @Q/!',#" bermuda grass @Q/! 
      Imperata cyrindrica (L.) P. Beauv. @Q/!A! Lalang, Alang-

alang 
 
@Q/! 

      Oryza sativa L. 3/!& Rice @Q/! 
      Panicum repens L. @Q/!G>1"!: - @Q/! 
      Pennisetum polystachyon (L.) Schult. @Q/!3 # * Thin Napier 

Grass, Foxtail 
Grass 

 
 
@Q/! 

      Saccharum officinarum L. C/C=':? Queen's flower .+/(/+(K" 
      Thyrsostachys siamensis Gamble .YB#&" - .+/.YB 
      Tricholaena rosae Nees @Q/!:C"G+,F - @Q/! 
      Vetiveria zizanioides (L.) Nash @Q/!'X" Vetiver grass @Q/! 
    1-)2 Typhaceae    
      Typha angustifilia L. TF<U!V8 Lesser 

reedamace 
 
.+/(/+(K" 

    1-)2 Zingiberaceae    
      Zingiber montanum (J. König ex Retz.) 
Theilade 

 
.,(  

 
- 

 
.+/(/+(K" 
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,'('-!"# 2 (,C0) 
 
./#01-)2/./#013!4')'5,(2 ./#05'678 

(9!4) 
./#05'678 
(07-&:+) 

%7&+;<13574 

3. ?EFGH%<=/.A%I'4?EFG    
    1-)2 Parkeriaceae    
      Ceratopteris thalictroides (L.) Brongn. "F:23!"&!? floating stag"s 

horn fern,  
swamp fern 

 
 
2OP1 

    1-)2 Pteridaceae    
      Acrostichum aureum L. <#?7C?/<#?.3B - 2OP1 
      Stenochlaena palustris (Burm.f.) Bedd. (%!27S? - 2OP12(56C= 
    1-)2 Salviniaceae    
      Salvinia cucullata  Roxb.ex Bory  C"@F@1F - 2OP1 
    1-)2 Schizaeaceae    
      Lygodium microphyllum (Cav.) R.Br.  (;2N!=KB? - 2OP1 
    1-)2 Thelypteridaceae    
      Christella parasitica (L.) H. Lév. - (.+B+8G59C.7=) - 2OP1 
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 !!"#$%&'()*+!,- ./0 120&'(34056!'27,-83 -89:,830;!0+7< 
 

  
=+ &'( 1-2  ! "#$%& '()*+ (Anacardium occidentale L.) 

 
 
 
 
 
 
 

 

 

 

 

=+ &'( 3-4 ,-./$ (Psidium guajava L.) 

 
 
 
 
 
 
 

 
=+ &'( 5-6  !0123$ (Averrhoa carambola L.) 
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=+ &'( 7 4.56!-7 [Ananas comosus (L.) 

 
+ &'( 8 8.9:;!<8 (,=9) >3$ !>( 0?@ 

 
=+ &'( 9-10  ! "#$ (Mangifera indica L.) 

 
+ &'( 11-12 9-!?A3) [Sandoricum koetjape (Burm.f.) Merr.] 

Merr.] 
 

=
[Pithecellobium dulce (Roxb.) Benth.] 

 
=
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+ &'( 13-14   !939)BC( (Elaeocarpus hygrophilus Kurz) 

 

=+ &'( 15-16  !D  [Phyllanthus acidus (L.) Skeels] 

=
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+ &'( 17-18 'E?-( (Ziziphus mauritiana Lam.) 

 

=+ &'( 19-20 D35A() (Morinda citrifolia L.) 

  
+ &'( 21  F'8  

m (J. König ex Retz.) 
+ &'( 22 GA('8H (Piper sarmentosum Roxb.) 

 

=
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

=
[Zingiber montanu
Theilade] 
 

=
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=+ &'( 23 *A)%($)9DH$,-./$ 
           [Delonix regia (Bojer ex Hook.) Raf.] 

 
 

+ &'( 24 9-!I
 A. Cunn. ex Benth.) 

 

 

             (Acacia mangium Willd.) 
=+ &

 
 L.) 

 
 
 
 
 
 
= &);-$J+  
(Acacia auriculaeformis

=+ &'( 25 9-!I&)0?'(  '( 26 )E") [Ceiba pentandra (L.) Gaertn.] 

 
=+ &'( 27-28 63?!08 (Hibiscus tiliaceus
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=+ &'( 29 6(8+ )BC( .)  
              (Elaeis guineensis Jacq.) 

 
=+ &

 
 

 
=+ &
               (Licuala spinosa Wurmb) 

 
 

 L.) 

'( 30 *(8 (Borassus flabellifer L.) 

 
 
 
 
 
 
 
 
 
 
 

'( 31-32 9-!'A3  
  

 

 
 
 
 
 
 

=+ &'( 33-34  !)(#F "-HAK%" (Carissa carandas
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 Linn.) 

=+ &

  
=+ &'( 40-41 4!L9)( (Combretum quadrangulare Kurz) 

=+ &'( 35-37 45H"L7$ (Jatropha gossypifolia

=+ &'( 38 -.9 (Calotropis gigantea R. Br.) '( 39 F<"-#9  

             (Thyrsostachys siamensis Gamble) 
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=+ &'( 42-43 9A()0%8M3$  

 
H7  

 

                  (Nauclea oriantalis L.)  

 
=+ &'( 45 <.99-!N

 
=+ &'( 44 <.9F<")BC(  
             (Polygonum tomentosum Willd.)              (Neptunia oleracea Lour.) 
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=+ &'( 46 O39%H%)H  
             (Salvinia cucullata  Roxb.ex Bory) 

=+ &'( 47 8&0P(DE"$  
         [Lygodium microphyllum (Cav.) R.Br.] 

 

 

=+ &'( 48 Christella parasitica (L.) H. Lév. =+ &'( 49 8C(0?Q$  
[Stenochlaena palustris (Burm.f.) Bedd.] 
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=+ &'( 50 %RA(L,9  
[Vetiveria zizanioides (L.) Nash] 

=+ &'( 51 *!FJ-A%3   
              (Cymbopogon nadus Rendle) 
 

=+ &'( 52-53  SH6T(:U (Typha angustifilia L.) 

 

 

=+ &'( 54 6-M3 (Scleria poaeformis Retz.) 
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=+ &'( 55 %RA(J(  

 cyrindrica (L.) P. Beauv.] 
+ &'( 56 %RA(>O-O5  

stachyon (L.) Schult.] 

 
+ &'( 57 %RA(>)  

a mutica (Forssk.) Stapf] 
+ &'( 58 %RA(739G 'H  

sae Nees) 

  
+ &'( 59 %RA()&B#%)H (Fimbristylis dichotoma + &'( 60 %RA(-.70>UD7  

iliacea (L.) Vahl) 

 

             [Imperata
=
        [Pennisetum poly

 
=
             [Brachiari

=
              (Tricholaena ro

=
(L.) Vahl subsp. Dichotoma) 
 

=
              (Fimbristylis m
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=+ &'( 61 L%A#?-$9-!?UD  [Eleocharis dulcis (Burm.f.) Trin. ex Hensch. var. dulcis] 

 

 =+ &'( 63 9-!?9-9 (Passiflora foetida L.) 
 

 

]              [Lindernia crustacea (L.) F. Muell.] 
 

 
=+ &'( 62 4(504M3 (Eupatorium odoratum L.)

=+ &'( 64 %RA(8&B)$H  
              [Hedyotis corymbosa (L.) Lam.

=+ &'( 65 9(5%3D*.#0 UD  
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 =+ &

 

 Willd.) 

=+ &'( 67 I./#<U (Phaseolus lathyroides L.f.) =+ &'( 66 F D-(5 (Mimosa pudica L.) 

'( 69 5.#<.) (Nymphaea nouchali Burm.f.) =+ &'( 68 5.#%8#$ (Nelumbo nucifera Gaertn.)

 
=+ &'( 70 5.#4(D (Nymphaea pubescens
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 !!"# 5  

$%&'()*+,-.%/01)2.%3425. 
 

$%&'1) 
1.   ! ""#$%&'()*+%+",-./01234$5& 6789:";<9=;!>=$5&5(?0 @/0'()5;09A"(/2B:C5 D.)E%;$5&%(F+"

A"C!A"GE5;0 (?*4A30) %+F410 :H+0B0'C/E*;/0 107 I0;5 D.)E:C51234?0 98 *FG7 50 BEJK >52:H+60F$5&
9AL0 @I51F A"89M' @I?!97(/2EN34 74 I0;5 67 *FG7 39 BEJK  @I?!97(/2E95()2B 27 I0;5 25 *FG7     
6 BEJK 678 @I'()$%4%(51F:H+ BF9OP0 6 I0;5 6 *FG7 5 BEJK 

2.   ""#$%&'()%(NB+%Q7+FI0;5%+F'()*G5 1234?0BEJK Poaceae (Gramineae)  !:H+0B0 
13 I0;5 "1E7E%+N@1 BEJK Mimosaceae  !  10 I0;5 BEJK Arecaceae (Palmae)  !  6 I0;5 BEJK 
Myrtaceae BEJK Rubiaceae BEJK Cyperaceae  !BEJK78 5 I0;5 *4B0?0BEJK1@)0 R  !0&12FB4+ 5 
I0;5  

3. !";9B# @/0'()*H+"B:0C/0:C51234?0"8!!0;9BJ9FS=" >527CFS#80;9BJB;'2+6Q74E'() !
 ""#$%&0C/0 *+%+",6!4E$5& 3 6!!  N@1  @/0'()"+!7G4% %(0/H+'4B%-CE  @/0'()510 6786Q74E0/H+  

4.   ""#$%&'()%(F+"A73F?09I;E +#;I2K?0 @/0'()5;09A"(/2B:C5 :H+0B0 12 I0;5 $5&6F4 
*C!A8"5 %8F1F0/H+ %85C0 6F&B%CEF" %8%4BE I% 34 -&+B  <+*C=!""# F"8,;09' + F"8,;0#"ENK 
67823N+7;A=C*  

5.  !BCI @ID.)E:C51234?0F7G4%I0;5 C0TGK @I=4+E,;)0"GF"+0'()"&+26"E-1E>7F :H+0B0 2 I0;5 
$5&6F4 Q<&+N+ 678 $%2"+!2CFSK 6789AL0I0;5 C0TGK @I=4+E,;)0"GF"+0?0$'2 :H+0B0 5 I0;5 $5&6F4 
*+!9*@1, Q<&+N+, Q<&+-:":!, $%2"+!2CFSK 678T3AU+S( 

6.   ""#$%&'()%(60B>0&%'():80H+%+*4E9*";%?Q&%(F+"A73F?09I;E +#;I2K?0 @/0'()5;09A"(/2B:C5 
1 I0;5 N@1 9*%V5-+B  

7.  $5&'H+F+"9FV! ""#$%&?0"3A-1E=CB124+E6Q&E :H+0B0 19 I0;5 (38 =CB124+E) 678$5&0H+
 ""#$%&!+EI0;5%+-2+2 C0TGK 678"B!"B%A73F$B&'()>N"EF+":C5=C/EJ302KB;:C2678F+":C5F+"NB+%"3&
'+E UFSJ+*="K :H+0B0%+FFB4+ 14 I0;5        

+,-.%/01) 
:+FF+"*H+"B:?0N"C/E0(/  ! ""#$%&'()-./01234?0 @/0'()5;09A"(/2B:C5 :H+0B0 107 I0;5 >52

*+%+",:H+60F$5&9AL0 98 *FG7 50 BEJK >529AL0 @I51F A"89M' @I?!97(/2EN34 :H+0B0 74 I0;5 67 
*FG7 39 BEJK  @I?!97(/2E95()2B :H+0B0 27 I0;5 25 *FG7 6 BEJK 678 @I'()$%4%(51F :H+ BF9OP0 
:H+0B0 6 I0;5 6 *FG7 5 BEJK *4B0?Q<49AL0  ""#$%&1234?0BEJK Poaceae (Gramineae) :H+0B0  
13 I0;5 "1E7E%+N@1BEJK Mimosaceae  !  10 I0;5 BEJK Arecaceae (Palmae)  !  6 I0;5    
*4B0?0BEJK1@)0 R  !0&12FB4+ 5 I0;5 D.)E,@1B4+%(NB+%Q7+FI0;5-1E ""#$%&0&12%+F           
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'C/E0(/90@)1E%+:+F*M+ -1E5;0'()$%49Q%+8*%*H+Q"C!F+"9:";<9=;!>=-1E @I 5CE0C/0 ""#$%&'():8
9:";<9=;!>=1234$5& =&1E*+%+",'0'+0=41*M+ 5;09A"(/2B:C5$5&9AL0124+E5( >52?0*M+  @/0'()    
5;09A"(/2B:C5-1E:CEQBC50N"0+2F  @/0'()*4B0?Q<49AL0'()7G4%0/H+-CE NG#*%!C=;-1E5;0:8%(NB+%9AL0
F"5*3E%+F :0'H+?Q&T+=G1+Q+" @I!+E=CB$%41234?0"3A'() @I0H+%+?I&A"8>2I0K$5& 9I40 O1*O1"C* 
6N79D(2% 6%F0(9D(2% 678>%7;!5(0C% 01F:+F0(/2CE'H+?Q&T+=G1+Q+" @I'()*+%+",787+2$5&5(?05;0
'()%(*M+ 9AL0F"5:C5 9I40 173%;0C% 678 9Q7VF ,3FA75A741211F%+%+F:09AL0 ;S6F4 @I (2E2G'T, 
2546) NB+%1G5%*%!3##K-1E5;0=)H+ 5;0%(AW<Q+'+EF+2M+ N@1 5;09Q0(2B:C!=CBFC06040 F+"
"8!+20/H+97B 9%@)16Q&E5;0:86-VE 01F:+F0(/2CE%(AW<Q+'+E5&+0I(BM+ -1E5;0 9 "+8NB+%9AL0F"5
*3E'H+?Q&:G7;0'"(2K'()9AL0A"8>2I0K?05;0750&127E (*H+0CF0;9'J678,4+2'159'N>0>72(F+" CX0+
'()5;0, 2550) 01F:+F0(/ @/0'()'()*H+"B:0C/0*4B0?Q<4,@19AL0"8!!0;9BJ9FS=" 90@)1E:+F9AL0 @/0'()'H+
F+"9FS="'()%(F+"A73F @IQ7CF9 (2E$%4F()I0;5 >52I0;5 @I'() !A73F%+F'()*G5 N@1 -&+B (Oryza 
sativa L.) D.)E6=F=4+EFC! F;==; EJK 678N#8 (2550) '()*H+"B:NB+%Q7+FI0;5-1E @I'+E
F+"9FS="?0 @/0'()*B0";%6%40/H+9:&+ "82+6789F+89F"V5 :CEQBC500'!G"(  !B4+ @I'+EF+"9FS=" 
53 1C05C! 93 BEJK 246 *FG7 "B% 429 I0;5 'C/E0(/90@)1E%+:+F @/0'()5CEF74+B%(NB+%1G5%*%!3"#K
%+FFB4+ 678%(7CFS#80;9BJB;'2+6Q74E'() ! ""#$%&'()6=F=4+EFC0 6%&:8:C51234?0"8!!0;9BJ
9FS="9Q%@10FC0FV=+% D.)EAW::C2=4+E R 9Q74+0(/'C/E*M+ 5;0678"8!!0;9BJ7&B0*4EY7=41NB+%Q7+F
I0;5-1E @I *15N7&1EFC!B;'2+ (2543) F74+BB4+ *M+ '&1E,;)0'() ""#$%&0C/0 R -./01234 9AL0*;)E'()%(
Y7=41I0;5-1E ""#$%&  

)625/*7,8+3+,!9. %,8+/:;<7!"#$=.%+- 
:+FF+"*H+"B:?0 @/0'() *+%+",6!4E7CFS#80;9BJB;'2+?0!";9B# @/0'()*H+"B:'()9AL0

 @/0'()5;09A"(/2B $5&9AL0 3 6!!  N@1 
1. !";9B# @/0'()"+!7G4% 678 @/0'()0/H+'4B%-CE D.)E @/0'()9Q74+0(/*4B0?Q<49AL0'()'H+0+678

'()"F"&+E  ""#$%&'() !-./01234*4B0%+F9AL0BCI @I :H+ BFQ<&+678FF >52:8-./01234?0!";9B#'()9AP5
>74E %(0/H+'4B%-CE!&+E Q"@19AL0'()"F7&+E *4B0$%&=&0 !0&12%+F?0!";9B#0(/ 

2. !";9B# @/0'()510 %CF9AL0!";9B#'()12341+JC2678 @/0'()'H+$"4'H+*B0  ""#$%&'() ! 
*4B0?Q<4:89AL0 ""#$%&'()I+B!&+0?0 @/0'()0H+9-&+%+:+F=4+E,;)0A73F$B& 'C/E$%&=&0 $%& G4% 678
$%&7&%7GF 9 @)1?I&A"8>2I0K?0F+"!";>MN A"85C!=F6=4E*,+0'() 678?I&*121@)0 R 678*+%+",
9:";<9=;!>=1234$5&5( *4B0 ""#$%&'()-./091E=+%T""%I+=; *4B0%+F9AL0BCI @I :H+ BFQ<&+ FF 678
$%&7&%7GF *4B0$%&=&0 !-./0F"8:+21234!&+E6=4$%4%+F0CF 

3. !";9B#6Q74E0/H+ $5&6F4 Q&B2 Q01E N71E !.E Z7Z  !B4+*4B0?Q<49AL06Q74E0/H+
9 @)1F+"9FS=" %( ""#$%&0/H+'()*+%+",-./01234$5&5(0&12I0;5 >52'() !-./01234=+%T""%I+=; 678%(
F+"0H+9-&+%+:+F=4+E,;)0 $5&6F4  ""#$%&0/H+:H+ BF!CB YCF!G&E0+ YCFF"89[5 
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:%%/>?@!@ABC,#7D6<B8D,? 

   ""#$%&5C/E95;%?0 @/0'()*H+"B:  !B4+%(NB+%Q7+FI0;50&12%+F :+FF+"*1!,+%
I+B!&+0?0 @/0'()'()9-&+*H+"B:$5&-&1%37'()="EFC0B4+ 95;% @/0'()*4B0?Q<49AL0'G4E>74E'()%(6=4BCI @I:H+ BF
Q<&+678FF-./012349AL0!";9B#FB&+E %( @I5C/E95;%'() ! $5&6F4 6Q&B'"EF"89'(2% (Eleocharis dulcis 
(Burm.f.) Hensch. var. dulcis) A"@1 (Scleria poaeformis Retz.) *4B0 ""#$%&5C/E95;%1@)0 R '() ! 
$5&6F4 *86F0+ (Combretum quadrangulare Kurz) F&+09Q7@1E (Nauclea oriantalis L.) >*0 
(Sesbania javanica Miq.) YCF!G&E0+ (Ipomoea aquatica Forssk.) !CBQ7BE (Nelubo nucifera 
Gaertn.) !CBYC0!CB9Y@)10 (Nymphaea nouchali Burm.f.) !CB*+2 (Nymphaea pubescens Willd.) 
>52 ""#$%&'&1E,;)05C/E95;%'()*H+"B: !?0N"C/E0(/ !B4+ F&+09Q7@1E D.)E9AL0$%&=&0-0+5F7+E *3E 10-
20 9%=" '()%(60B>0&%*3<Q+2$A:+F @/0'()%+F'()*G5 D.)E?0F+"*H+"B:N"C/E0(/ !9 (2E 1 =&09'4+0C/0 '()
!&+0!+E0+E97VF =H+!7!+E73F9*@1 1H+9M11EN"CFSK I+B!&+0$5&?Q&-&1%37B4+95;%*+%+", !9QV0=&0$%&
I0;50(/-./01234'C)B$A  6=4AW::G!C0 !9QV0$5&2+F 90@)1E:+F9AL0$%&=&0-0+5?Q<4:.E,3F>N40$AQ%59 @)1
0H+'()5;0%+?I&'H+F+"9FS=" "1E7E%+N@1 !CBQ7BE  !B4+!";9B# @/0'()5;09A"(/2B:C5?0!+E @/0'()9";)%%(
A";%+#757E 90@)1E:+F,3FFH+:C5';/E9 @)10H+ @/0'()$A'H+0+ 678F+"9FS="1@)0 9I40 ?0 @/0'()=H+!7
1+S+ 1H+9M11EN"CFSK 

:%%/>?@EF.BC,#7!"#7=.?.')G2H78I,B:./,I90 
 ""#$%&'()A73F?09I;E +#;I2K7&B09AL0 ""#$%&'()0H+%+:+F=4+E,;)0'C/E*;/0 >52'() !

%+F %(9 (2E 12 I0;5 $5&6F4 -&+B (Oryza sativa L.) 9AL0I0;5 @I'()%(F+"A73F%+F'()*G5 6789AL0 @I
9J"S\F;:'()*H+NC<-1E9FS="F"?0 @/0'() "1E7E%+N@1 23N+7;A=C* (Eucalyptus camaldulensis 
Dehn) F"8,;0#"ENK (Acacia auriculaeformis A. Cunn. ex Benth.) 678%8%4BE (Mangifera indica 
L.) D.)E @I9Q74+0(/*+%+",'0=41*M+ 5;09A"(/2B:C5$5&5( *4B0 @I9J"S\F;:I0;51@)0 R  !%(F+"A73F
!&+E6=4$%4%+F 9I40 F"8'&10 -0G0 %8-+% %8%4BEQ;% +0=K YCF=4+E R 9AL0=&0 9AL0F+"A73F9 (2E
9 @)1$B&?I&"C!A"8'+091E 9%@)1%(Y7Y7;=%+F:.E:8'H+F+":H+Q04+2:4+26:F  ""#$%&'() !:+FF+"
*H+"B:'()%(F+"A73F?09I;E +#;I2K%+F?0 @/0'()5;09A"(/2B:C5 :CEQBC50N"0+2F %(5CE0(/ 
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E.%.B!"# 4  ""#$%&'()%(F+"A73F?09I;E +#;I2K ?0!";9B# @/0'()5;09A"(/2B:C5 :CEQBC50N"0+2F 
 
I;#A+,!9.3.$E%0 I;#A>!9 '%,?./!"#:  1/ 
$%&Y7   
    Ananas comosus (L.) Merr. *C!A8"5 ++ 
    Elaeocarpus hygrophilus Kurz %8F1F0/H+ + 
    Garcinia schomburgkiana Pierre %85C0 + 
    Hylocereus undatus (Haw.) Britton & Rose 6F&B%CEF" ++ 
    Mangifera indica L. %8%4BE +++ 
    Syzygium samarangense (Blume) Merr. & L.M. 
Perry var. samarangense 

 
I% 34 

 
+ 

TC< @I678 @I$"41@)0 R    
    Oryza sativa L. -&+B +++++ 
$%&51F$%&A"85C!   
    Alstonia scholaris (L.) R.Br.  <+*C=!""# ++ 
 @I?Q&90@/1$%&   
    Acacia mangium Willd. F"8,;09' + ++ 
    Acacia auriculaeformis A. Cunn. ex Benth. F"8,;0#"ENK +++ 
    Eucalyptus camaldulensis Dehn 23N+7;A=C* ++++ 
 
J?.98JE&:  1/ A";%+#'() !$5&:+FF+"A"8%+#F+"5&B2*+2=+?0 @/0'()*H+"B:  

          +       Q%+2,.E%(A";%+#0&12'()*G5 ++     %(A";%+#0&12  
           +++    Q%+2,.E%(A";%+#A+0F7+E ++++  %(A";%+#%+F 
           +++++ Q%+2,.E%(A";%+#%+F'()*G5    

:%%/>?@EF.BC,#7!"#%&2%.7  
*H+0CFNB+%Q7+FQ7+2'+EI(BM+  (2550-) $5&"+2E+0$B&B4+ ""#$%&=4+E,;)0'()

"GF"+0?0A"89'J$'2 %(1234A"8%+# 14 I0;5 678%( 7 I0;5 1234?0!C<I(I0;5 C0TGK=4+E,;)0"GF"+0'()
"&+26"E-1E>7F '()%(12349AL0:H+0B0 100 I0;5 =+%F+":C5-1E Global Invasive Species Database 
(GISD) 5CE=+"+E'()   
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E.%.B!"# 5 6*5EI0;5 C0TGK @I=4+E,;)0"GF"+0?0$'2678I0;5 C0TGK @I=4+E,;)0"GF"+0'()"&+26"E-1E
>7F 
 
'%*8K!  -=.7+7I7,D I7,D:67L&0:;I  

EF.BC,#7%&2%.7H7
>!9 

I7,D:67L&0:;I
EF.BC,#7%&2%.7!"#
%@.9(%BMABN)2 

I7,D:67L&0:;IEF.B
C,#7%&2%.7!"#: 
-.22.%$=.%+- 

$%&7&%7GF'()1+JC2
1234?00/H+ 

 
2 

 
YCF=!IB+ :1F 

 
YCF=!IB+ 

 
- 

$%& G4%  1 $%2"+!2CFSK  $%2"+!2CFSK $%2"+!2CFSK 
$%& G4%-0+597VF 1 !CB=1E - - 
$%&7&%7GF  4 *+!9*@1 *+!Q%+  

T3AU]S( YCF9AL50/H+ 
- *+!9*@1, T3AU]S( 

Q<&+  3 Q<&+N+        
Q<&+-:":! 1&1 

Q<&+N+ 1&1 Q<&+N+         
Q<&+-:":! 

$%&9,+   2 -(/$F424+0 YF+F"1E -(/$F424+0 
YF+F"1E 

- 

$%& G4%F.)E$%&=&0
-0+597VF  

1 F"8,;02CFSK F"8,;02CFSK - 

!"#?.: *H+0CFNB+%Q7+FQ7+2'+EI(BM+  (2550-) 
 

:+FF+"*H+"B: ""#$%&?0 @/0'()5;09A"(/2B:C5N"C/E0(/ $5& !BCI @ID.)E:C51234?0F7G4%I0;5 C0TGK
 @I=4+E,;)0"GF"+0'()"&+26"E-1E>7F :H+0B0 2 I0;5 N@1 Q<&+N+ [Imperata cyrindrica (L.) P. 
Beauv.] 678 $%2"+!2CFSK (Mimosa pigra L.) (Global Invasive Species Database, 2007) 678
9AL0I0;5 C0TGK @I=4+E,;)0"GF"+0?0$'2 :H+0B0 5 I0;5 $5&6F4  

1.  *+!9*@1 (Eupatorium odoratum L.) %(,;)0FH+90;51234?019%";F+F7+E "8!+5'C)B9-=
"&10-1E'GF'B(A 

2.  Q<&+N+ (Imperata cyrindrica (L.) P. Beauv.) %(9-=F+"F"8:+21234?09-="&10
6789-=1!1G40-1E'B(A919I(2 11*9="97(2=8BC011F678=10?=&-1E'B(A61O";F+ 

3.Q<&+-:":!  (Pennisetum polystachyon (L.) Schult.) 9-&+%+?0A"89'J$'2 
A"8%+#A^ 2498 >52 J. N3%+ Y3&9I()2BI+<5&+0 @I1+Q+"*C=BK -1E FAO *C)E%+:+FA"89'J1;095(2 
9 @)1'571EA73F9AL0 @I1+Q+"*C=BK  

4.$%2"+!2CFSK (Mimosa pigra L.) *C00;S\+0B4+ 0H+9-&+9%7V5%+:+FA"89'J
1;0>50(9D(2 ?0A^  .J. 2490 9 @)10H+%+A73F9AL0AG_2 @I*5?0$"42+*3!'+EM+N9Q0@1 
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5.T3AU+S( (Typha angustifolia L.) %(,;)0FH+90;51234?0'B(A19%";F+6782G>"A 

AW::G!C06 "4F"8:+2$A'C)B>7F 
   

 ""#$%&'()9AL0BCI @I"&+26"E9Q74+0(/ *+%+",9:";<9=;!>= 6786 "4F"8:+2$5&5(?0 @/0'()5;0
9A"(/2B:C5 >52*H+0CFNB+%Q7+FQ7+2'+EI(BM+  (2550F) $5&"+2E+0$B&B4+ ?0A^  .J. 2547  !B4+
A"89'J$'2%(:H+0B0I0;5 ""#$%&=4+E,;)0 :H+0B0 1,763 I0;5 678:H+0B0 ""#$%&=4+E,;)0'()N+5
B4+9AL0I0;5 C0TGK @I=4+E,;)0"GF"+0 :H+0B0 14 I0;5 >52Q7+2I0;59";)%9-&+%+%(!'!+'=41F+"
9A7()206A7E*M+ ,;)0'()1234 678I0;5 C0TGK'&1E,;)09AL0124+E%+F 9I40 $%2"+!2CFSK (Mimosa pigra 
L.) !CB=1E (Tithonia diversifolia (Hemsl.) A. Gray) 678 T3AU+S( (Typha angustifolia L.) 9AL0=&0 
D.)EBCI @I'05;09A"(/2B9Q74+0(/ 1+';9I40 T3AU+S( 6%&B4+:89AL0BCI @I'()F41?Q&9F;5>'S124+E%+F%+2
%Q+J+7 6=4?0'+EF7C!FC0Q+F%(B;T(F+"Q"@1%+="F+"?0F+"FH+:C5'()5(FV%(A"8>2I0K%;?I40&12 >52
AW::G!C0$5&%(F+"J.FS+B;:C2F+"?I&A"8>2I0K:+FT3AU+S(?05&+0=4+E R 124+EFB&+E-B+E 9 @)1F41?Q&9F;5
A"8>2I0K*3E*G5 5CE0(/ 

-  ?I&?0F+""CFS+*M+ 6B57&1% 9I40 F+"!H+!C50/H+9*(2 *;)E9:@1A0 678*+" ;S?00/H+        
D.)E9Q%+8*%FC!F+"0H+%+A"82GF=K?I&A"8>2I0K?0*M+ AW::G!C0'()%(AW<Q+?09"@)1E*;)E6B57&1%9AL0
124+E%+F >52$5&%(F+"J.FS+B;:C267&B !B4+ T3AU+S(*+%+",'0NB+%9AL0F"554+E678NB+%9NV%$5&5( 
%(NB+%*+%+",?0F+"535DC!T+=G1+Q+"678>7Q8Q0CF$5&?0A";%+#*3E (*GM+ " 678  ;*!GSK, 2550) 
9AL0BCI @I'()%(JCF2M+ ?0F+"FH+:C5678!H+!C50H/+9*(2 9 "+8"+F-1ET3AU+S(%(NB+%*+%+",?0F+"
535DC!T+=G1+Q+" $0>="9:0 678O1*O1"C* '()1234?00H/+9*(2$5&N410-&+E*3E 678*+%+",535DC!T+=G
>7Q8Q0CF$5& 9I40 A"1' =8FC)B 6N59%(2% (Boyd, 1970) 01F:+F0(/2CE*+%+",0H+%+?I&!H+!C5*(2&1%
:+F>"EE+01G=*+QF""%*;)E'1$5& (*G%7 678N#8, 2547)  

-  ?I&9AL0BC=,G5;!?0F+"'H+9N"@)1E?I&=4+E R 9I40 0H+%+%GEQ7CEN+!&+0 'H+9N"@)1E:CF*+0I0;5
=4+E R ?0'+EQC=,F""% @/0!&+0 9I40 9*@)1 9AL0=&0 (1H+ 7, 2544) 

-  ?I&'H+92@)1F"85+S ( CI2+ 678N#8, 2549) 
-  ?I&'H+51F$%&6Q&EA"85C! 6=490@)1E:+F51F:8Q7G5"4BEE4+2 5CE0C/0 1G5%JCF5;` (2540) :.E$5&

J.FS+B;T(F+"9FV!"CFS+51FT3AU+S(9 @)10H+%+'H+51F$%&6Q&E  !B4+*+%+",9FV!51FT3AU+S($B&$5&
0+0'()*G5 3 95@10N".)E >52?I&*9A"2K[(5Y% Q"@167N9F1"K[(59N7@1!F7(!"1E51F67851F2412 (1G5%
JCF5;`, 2526)  

-  ?I&9AL0BC*5GN7G%5;0 (mulching) 9 @)175F+"*3<9*(2NB+%I@/011F:+FY;B5;0 Q"@1Aa1EFC0
F+"E1F-1E9%7V5BCI @I1@)0 R $5& 9I40 F+"?I&T3AU+S(%+N7G%5;0"CFS+NB+%I@/06F4=&0,C)B9-(2B 'H+?Q&
%(Y7Y7;=9 ;)%-./0 (!G<QESK, 2539)  

-  ?I&Aa1EFC0F+"I87&+E CE'7+2-1E5;0 F+"FC59D+8-1E=7;)E 90@)1E:+FT3AU+S(%("8!!"+F'()
5( %("+F%+F 6782+B  
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-  ?I&9AL0AG_2 @I*5 Q"@1'H+AG_2Q%CF!H+"GE5;0  
-  ?!14100H+%+?I&9AL01+Q+"97(/2E*C=BK9N(/2B91@/1E$5& (1H+ 7, 2544) 
-  ?I&9AL0BC*5G9I@/19 7;E 90@)1E:+FT3AU+S(%(A";%+#0H/+Q0CF6Q&E=41$"4 A"8%+# 1.7-2.4 =C0

=41$"4 *+%+",0H+%+?I&9AL06Q74E9I@/19 7;E'56'0$5& (*GM+ " 678 9%T(, 2537) 
- 7H+=&0?=&5;0?I&'H+6AaE$5& NG#*%!C=;N7&+26AaE-&+B> 5 >52T3AU+S( 1 $"4 :8$5&6AaE 

A"8%+# 1,000 F;>7F"C% 6AaET3AU+S(?I&!";>MN 678'H+91T;7617Fb17K$5& (1H+ 7, 2544) 
-  ?I&9AL0*+"FH+:C56%7E$5& >520H+%+:G5$O?Q&9F;5NBC0 (*GM+ " 678 9%T(, 2537) 
5CE0C/0:.ENB"%(F+"0H+NB+%"3&=4+E R 9Q74+0(/ ' ()9F()2B-&1EFC!F+"?I&A"8>2I0K:+FT3AU+S(     

%+9Y26 "4 678*4E9*";%?Q&I+B!&+0'()1234?0 @/0'()"3&:CFB;T(F+"0H+ @II0;50(/%+?I&A"8>2I0K%+F-./0 
01F:+FF+"Q+'+E'():8FH+:C5Q"@1'H+7+2';/E9 (2E124+E95(2B 

:%%/>?@!"#?"3629K.::6O7.8'P7>?@83%5Q2,-E6+HJ?FH7:;<7!"# 
F+"*H+"B:?0N"C/E0(/ !B4+ %( ""#$%& 1 I0;5 '()%(JCF2M+ '():8 CX0+678*4E9*";%?Q&%(

F+"A73F?09I;E9J"S\F;: N@1 9*%V5-+B (Melaleuca  cajuputi Roxb.) >52>N"EF+"J.FS+'571EF+"
6F&$-AW<Q+5;09A"(/2B1C090@)1E%+:+F "8"+I5H+"; !&+0Q01ENC0:+% Q%34 1 1H+9M1!&+00+ :CEQBC5
0N"0+2F $5&0H+$%&:+FAc+ "G :CEQBC50"+T;B+* %+A73F9 @)1'H+6!!:H+71EAc+ "G >52?I&9*%V5-+B
9AL0$%&Q7CF 9 @)1?Q&9AL0 !Ac+9*%V5" =+%60B "8"+I5H+"; D.)E$%&9*%V5-+B9AL0$%&'()*+%+",
9:";<9=;!>=$5&5(?05;0Q7+2*M+  'C/E5;0'()%(NB+%9AL0F"5:C5 5;09NV% 5;0'()%(*M+ 0/H+'4B%-CE 678
6Q&E67&E 9AL0 @I'()%(JCF2M+ *3E*+%+",0H+%+?I&A"8>2I0K$5&Q7+FQ7+2 1+';9I40 9AL0 @I?Q&"4%9E+ 
A73F9AL0"C/B 678FH+!CE7% 90@/1$%&0H+%+*"&+E'() CF1+JC2 'H+Od0 9Y+,4+0 ?!0H+%+*FC50/H+%C09-(2B 
(cajuput oil) 9 @)1?I&'H+2+Q%41E 2+$746%7E 2150H+%+F;09AL0YCF*5 ?!0H+%+=&%9AL0I+*%G0$ " 
"CFS+>"NAB59%@)12 5(D4+0 >"NQ1! ,4+2 2+T; 6F&$1 6785@)%I4B2?Q&*="(Q7CEN715!G="9-&+1349"VB 
01F:+F0(/ "C\!+7$5&FH+Q05 ""#$%&I0;50(/9AL0 ""#$%&01FA"89M'=+% "8"+I!C<<C=;Ac+$%& D.)E
'H+?Q&*+%+",'H+$%&678-02&+2$5&E4+2 (T0;=2K, 2545) D.)E:+FA"8>2I0K5CEF74+B :.ENB"%(F+"J.FS+ 
 CX0+ *0C!*0G0 678*4E9*";%?Q&%(F+"A73F9*%V5-+B?Q&%+F-./0 'C/EF+"A73F?07CFS#8=+%QCB$"4
A7+20+ '()*+T+"#8'()"F"&+EB4+E9A74+ Ac+IG%I0 Q"@1A73F9AL0*B0Ac+9J"S\F;: 9 @)19AL01(F
'+E97@1FQ0.)E-1EA"8I+I0?09-= @/0'()5;09A"(/2B:C5 :CEQBC50N"0+2F '()*4B0?Q<4$%4*+%+",A73F
 @I9FS="?5?Q&$5&Y7NG&%N4+ 01F:+F0(/F+"A73F9*%V5-+B9AL0*B0Ac+2CE9AL0F+"I4B29 ;)% @/0'()Ac+?Q&
%+F-./0 6789AL0F+""CFS+*M+ 6B57&1%$A "&1% R FC05&B2   

(7+!.B2.%')G2:;IJ%;A2.%!=.2.%825E%H7:;<7!"#D,78'%"<9+-6D 
F+"A73F @IQ"@1'H+F+"9FS="?0 @/0'()5;09A"(/2B:C50C/0 =&1E'H+F+"A"C!A"GE5;0?Q&%(

*M+  pH '()9Q%+8*%FC! @IF410A73F ,.E6%&B4+ @I'()A73F0C/0:8*+%+",'0=41*M+ 5;09A"(/2B:C5$5&
5(FV=+% 'C/E0(/9 @)1?Q& @I*+%+",9:";<9=;!>= 678?Q&Y7Y7;=$5&124+E9=V%'() D.)EQ+F%(F+"A"C!A"GE5;0
?Q&9Q%+8*%67&B:8'H+?Q&*+%+",A73F @I=4+E R $5&Q7+FQ7+2=+%NB+%=&1EF+"%+F2;)E-./0 >52
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B;T(F+"A"C!A"GE5;09A"(/2B:C5 $5&6F4 F+"?*4A30 F+"?I&B;T(T""%I+=;=+%60B "8"+I5H+"; >52:+F
F+"J.FS+-1E>N"EF+"J.FS+'571EF+"6F&$-AW<Q+5;09A"(/2B1C090@)1E%+:+F "8"+I5H+"; 1H+9M1
!&+00+ :CEQBC50N"0+2F $5&6080H+?Q&A73F @I9FS="'()'05;09A"(/2B$5& 1A"8%+# $B&5CE0(/ 
 -&+B $5&6F4 -&+BQ1%%87; 105 A'G%T+0( 1 *G ""#!G"( 90 F- 21 F- 23 678 F- 7 9AL0=&0 
  @I7&%7GF $5&6F4 YCF'GFI0;5  ";F %89-@1 6=E'GFI0;5 ,C)B=4+E R -&+B> 5eWF1410 *C!A8"5 
I81% 678YCFQB+0 9AL0=&0  
 $%&Y7 $5&6F4 %8%4BE -0G0 F"8'&10 e"C)E *&%=4+E R %8F1F0/H+ 9*+B"* 9AL0=&0 
(>N"EF+"J.FS+'571EF+"6F&$-AW<Q+5;09A"(/2B1C090@)1E%+:+F "8"+I5H+";, %AA.) 
  
M@A8$7A(7* 

1. F+"*H+"B:?0N"C/E0(/'H+F+"*H+"B:$5&9 (2E9[ +8?0I4BEU53e09'4+0C/0  ""#$%&!+EI0;52CE
$%4%(51F678Y7 D.)E9AL0*4B0*H+NC<'()?I&?0F+":H+60FI@)1B;'2+J+*="K678!""2+27CFS#8 ""#$%& 
5CE0C/0:.E%( @I!+EI0;5'()$%4*+%+",:H+60F$5&,.E"85C!I0;5  

B;T(6F&$-N@1 =&1E9 ;)%"8289B7+?0F+"*H+"B:?Q&0+0FB4+0(/$%40&12FB4+ 1 A ̂?0F+"*H+"B:1+:
 !*4B0-1E51F678Y7 ?0I0;5'()2CE*H+"B:$%4 !?0N"C/E6"F D.)E9AL0*4B0'()'H+?Q&E+0B;:C2I;/00(/*%
!3"#@%+F2;)E-./0 678$5&=CB124+E ""#$%&6Q&E 9 @)19FV!"CFS+?0 ; ;TMC#fK @I=41$A  

2. ?0I4BEU53e01+F+JI@/0 :.E'H+?Q&=CB124+E @I'()9FV!%+0C/0904+9*(2678-./0"+$5&E4+2 'H+?Q&
9F;5NB+%9*(2Q+2:.E$%4*+%+",9FV!"CFS+=CB124+E6Q&E-1E @I!+EI0;5$B&$5&  

B;T(F+"6F&$-N@1 NB"%(F+"9A7()20F"85+SQ0CE*@1 ;% K'()?I&?0F+"'H+=CB124+E ""#$%&6Q&E
?Q&!412-./0 678%(F+"1!?0=3&1!NB+%"&10 (hot air oven) 9 @)1?Q&=CB124+E6Q&E$5&9"VB6786Q&E*0;'
%+F2;)E-./0  
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 !!"#$%&!' 
 
 !"#$%&'()*+,&.  2522.  !#()#$&#!*+#!,-./$-0)1,0.$2!$#(& 3 0 456 231.   -./0'!12+,& 

 !"#$%&'()*+,&  !3(!1.4 56!783/9 !:;,  !<.4(#= 
              2550 .   '!2$+ '!+,&4>!)?@1A'B 8'..  78)#$/9:;'<8,/=#&#! .:#$>!0 >!%) +#!%)

./$.  798C.()*"': http://www.ldd.go.th/Thai-html/work4.htm, 22 ",D<&'@& 2550. 
              2550E.  80&?"@A8@*' 0B/9;)=%../$C$D#2&8#) 45 =%../$.  +,&E-.>!34(F

G(@.  798C.()*"': http://www.ldd.go.th/thaisoils_museum/INDEX.HTM, 22 ",D<&'@& 
2550. 

 !"/C.4/!," '!4 56!.  2550.  ./$E>!5F(,.  798C.()*"': 
http://www.doae.go.th/spp/biofertilizer/sour1.htm, 22 ",D<&'@& 2550. 

 8<C".'&EH-"I8/'!/&4(F783 '!/J*-/'! /0'&$ .'&2$.91$+&B!&'@ .  2550.  -0)1,0.$2!$#(&.    
798C.()*"': http://www.nakhonnayok.go.th/cms/modules/mydownloads/.  1$&()*/JKBH& 
12  <"A'#$&L; 2550. 

 C-. '&+'  M@'"N6.  2545.  2<G'H;-+#A$&I!!"J':. /C1&#N 5F'/6!;>O'G"H /0'&$ 1,M' '!>O'
G"H 9-#!!:G"H  !">O'G"H,  !<.4(# = 

 ,66,#.F; 6!)6!<@'&&(;, 1$88A P#L,Q/$.E; 783#&" /<(L,F$ +,QP/A:.  2550.  B1'"98' M&,+E-.
#JM('. '!4 56!R&#J?&()*/1&!,"7"C&?0'42H'#!3@'7834 '34 !S+ 2$.91$+&&(K<!), &. 811-
816 &.   !  &#!>!@=%'4#),/=#&#!9;)'1#,/4(#80(E&?B!K#*B!L 2!0F)456 45: *#9#
*M#>NB(&!!'K#*B!LA8@,/K,&!!'K#*B!L *#9#4!0I(#&!O!!'=#B/A8@
*/6)A,.8:;'.  !<.4(#=. 

PB!. '!FT 5'(+8-. '!7 HGE>UV9'+,&4>!)?@1-$&4&J*-."'2' #!3!'M+0'!,.  ">> ( ).  2<G'H;&#!
4+#&#!E&?B!B#'A$,4P?Q5C1'G $IHF$456./$E>!5F(,.  PB!. '!FT 5'(+8-. '!7 HGE
>UV9'+,&4>!)?@1-$&4&J*-."'2' #!3!'M+0'!,, &B!&'@ . 

2'!<#$&L<;  (-.7D".  2532. 4WX!;&9'@' R 8H/IV2' >O'G(@ /'496<E-. '!/IV#$&L<;7837&1('.
-&<!$ 5;, &. 91-103.   !   /,!,1$%&;  1.5;F,!, 783 F<AM$@  98C-P89 '! (K!!:'L, '! ).  
2532.  2,#'18#&18#(4#)=5,D#IC$>!@E4KJ4(.  K!,5$(>!3M'M& 20' $+, 
 !<.4(#= 

20'8-.  4#S.B8H'@.  2532.  #JM (RK48)?@.BIC) R&>!34(FG(@, &. 177-122.   !   /,!,1$%&;  1.5;F,!, 
783 F<AM$@  98C-P89 '! (K!!:'L, '! ).  2532.  2,#'18#&18#(4#)=5,D#IC$
>!@E4KJ4(.  K!,5$(>!3M'M& 20' $+,  !<.4(#=. 

($F&)@;  -$663&$&(;.  2531.  ./$456C=:>8<&9:#,.  A'B1,M'>Y#)1,(@' B:34 56! 
"9'1,(@'8$@4 56!F'/6!;,  !<.4(# = 
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L&,6@;  9&I@,?".  2545.   '!>8I 4/"S+E'14#J*-#$%&'4>Z&/1&>O'4F!5Y ,2, 167-179.   !   !#()#$
&#!*0''$#4#),$,0R$,/4(# 2!0F)456 7 ",$,0R$,/4(#EIH6;I0R$#*,$>S#EK!?T&/-".  
12-14 L$&1'B" 2544.  A'B1,M'1&1$%&1,(@' B:31&F'/6!; "9'1,(@'8$@4 56!F'/6!; 
!C1" $K /C1&1&1$%&1,2$@ /0'&$ 1,M' '!>O'G"H  !">O'G"H,  !<.4(# =. 

L1$MM$@  /$&6,/<E.  2532.  #!!:#N 5M'6,E-.>!34(FG(@ : -+)6 >U22<K$& -&'B6, &. 81-90.  
 !   /,!,1$%&;  1.5;F,!, 783 F<AM$@  98C-P89 '! (K!!:'L, '! ).  2532.  2,#'18#&18#(
4#)=5,D#IC$>!@E4KJ4(.  K!,5$(>!3M'M& 20' $+,  !<.4(#=. 

K<V9.5;  2.B,+.  2539.  789;)O<>P#?5456C=:28%'./$BG;;0B!#&#!C1:$F+#C$A>8)M06,E95(,.    
!'@.'& '!1,2$@.  A'B1,M'4(BP&P8@) '!4 56! B:31,(@'F'/6!;7834(BP&P8@) 
"9'1,(@'8$@L!!"F'/6!; FI&@;!$./,6, >(<"L'&). 

>!3&-"  2$&(!P:($@ 783  C-. '&+'  M@'"N6.  2543.   '!FT 5'+H'&#JM, &. 78-88.   !  
PB!. '!#$%&'-.B;B1'"!IH783FT 5'&P@K'@ '!2$+ '!(!$#@' !L!!"M'6, (PB!. '! 
BRT).  2543.   42,#'>!/40K$L)#$,/-0(.:#$2,#'18#&18#(4#)=5,D#IC$>!@E4K
J4(.  Work Press Printing,  !<.4(#=.     

#!(,1'  $V1.F;9'.  2532.  &#!&+#E$/../$ A8@*'!!M$@2,#';%.'*' <!"L9;)./$&!.-0.
C$ !/E,"456!# 8%G'D#2&8#)9;)>!@E4KJ4(.  1,(@'&,#&L;>!,V'P(.  
"9'1,(@'8$@4 56!F'/6!;,  !<.4(#=. 

#$M@' .'"D,*&, -'!)@; (-.A$ +) 783 PMB#,F,5Y; 4(#/,(L'.  2549.   '![8,6 !3+'54M,.9$6D !!"
2' 1$M#JM  MH'.(Typha angustifolia L.).   !  &#!>!@=%',/=#&#!,/4(#K#*B!LA8@
E42U$U8(5A1G)>!@E4KJ4( 2!0F)456 32, 10-12 6<8'B" 2549, FI&@;>!3M<"79C.M'6,/,!, ,6,Q, 
 !<.4(#=.  798C.()*"': http://www.scisoc.or.th/stt/32/sec_f/paper/stt32_F_F0019.pdf, 
22 /,.9'B" 2550. 

".B8  B0'/<E 783  ,66,  !)6,@<6'&&(;.  2542.  2,#'18#&18#(9;)I!!"IH=456'54G;8+#E85() 
C$E9B!0&?#I0$O%L*0B,L>S#E9#E95(, -0)1,0.=0(D<'/.  \O'@2$+ '!(!$#@' !L!!"M'6, 4E6
!$ 5'#$&L<;/$61;>O'AI4E)@1 /C1&-&<!$ 5;/$61;>O' /0'&$ -&<!$ 5;(!$#@' !L!!"M'6,  !">O'G"H, 
E-&7 C& 

@.@<(L  P-/D/A'.  2546.  O#B%;#1#!IH=.  #,"#;B!$?.()* 2.  /0'&$ #,"#;"9'1,(@'8$@4 56!F'/6!;, 
 !<.4(# =. 

1,(@'  7 H1F!).  2543.  &#!*+#!,-I!!"J':EIH6;C=:C$)#$;;&A  D<'/40K$L  !/E,"1#.!#=
!0&?L ;+#ED;>@$#E!@ -0)1,0.>NBB#$5.  >UV9'#,4F5>!,VV'P(.  
"9'1,(@'8$@4 56!F'/6!;,  ! <.4(# =.  
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 !'#$%&()* 1  !"#$%&!'()*+,-./01&2'3415*6207(8!3 91./01&2',:;5<,,-=6!"#> 8!-?(!31=61;7" 
 
 
 
 
 

 
") ./01&2'1;6"6@;-91A:;B C.D4EF&1 

 
+)  !"#$%+,-3415*6207(8!3 8%.BG;6*6%",B
8;C6)H&>  !"#$%5*I18J3G25? /,- K 5?L/,1
M;-+@;( ?6/,G25? /,-5?L/,1":;L%N!1 "6%8;7
,7OP&!'()* 

 
=) ./01&2'3415*6207(8!3 G!-5"A)3@8;"10:;91BP,  
=O = ,-  8%9GL;"81"6%&!'-G!-5"A5?Q1
./01341"@1BP,)3@ R4L3O8%L26G"6P,7 ?6/,
5*6207( 

 
-) &JP-?S@;6"6@;- &2'5AQL)*3@(7A@1*6/, ?S@;=; 
F %./R(-T>"" AP;- K L;"L;7 
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") G<;../01&2'1;6"6@;- HU'-5*I1./01&2'3415*6207(
8!391./01&2',:;5<,B@;11; .BL2FAP(!R./R
5&P;1!01&2'G;L;6N+U01)3@  

 
+) A@1A; +1;39?SP7!-G;L;6N.B)3@91./01&2'
1;&2'5*I1./01&2'3415*6207(8!3  

 
=) F* -G;D4A";6* O"./R91./01&2'3415*6207(
8!3&2')LP)3@L2";69GP*O1+;(5./',*6!BG<;.341 
+,-C=6-";6TU"#;&3 ,-";6F"@*VS?;341
5*6207(,!151/',-L;8;".6%6;R3:;64  
 

 
-) F* -G;D4A*W;.6J8:; ,- +,-C=6-";6
TU"#;&3 ,-";6F"@*VS?;3415*6207(,!1
51/',-L;8;".6%6;R3:;64  
 

 
 !'#$%&()* 2  !"#$%&!'()*+,-./01&2'3415*6207(8!3 91./01&2',:;5<,B@;11; 8!-?(!31=61;7" 
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") G<;.F? P-10:;91./011;&2'5*I1./01&2'341
5*6207(8!3 91./01&2',:;5<,5L/,- 

 
+) B!(? (-G;L;6N5864S5A4BCA)3@32 FL@,7OP91
G<;.341F %10:;&2'5*6207(8!3"QA;L 

 
=) ./01&2'* O"+@;(+,-5"#A6"6 HU'-)LPG;L;6N
5"QB5"2'7(X X 4A)3@L;"1!" 51/',-L;8;"G<;.
./01&2'&2'5*I13415*6207(8!3 
 

 
-) ./01&2'A:;B 3,17, ,:;5<,5L/,-1=61;7" 
L2 !"#$%+,-341&2'L28;C6)H&> 5RP15327("!B&2'
.B91./01&2' ,:;5<,,-=6!"#> 

 
 !'#$%&()* 3  !"#$%&!'()*+,-./01&2'3415*6207(8!3 91./01&2',:;5<,5L/,-1=61;7" 8!-?(!3
1=61;7" 
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") G<;../01&2'3415*6207(8!391./01&2',:;5<,*;"
. 2 

 
+) G<;.F? P-10:;91./01&2' ,:;5<,*;". 2 
8!-?(!31=61;7" 
 

 
=) ./01&2'1;+,-5"#A6"6 HU'-A@,-9GP*O1+;( 
&J" K 2-3 *Y 5./',*6!B*6J- pH 3419?@5?L;%GL
"!B";6* O"+@;( 

 
 
 
 
 
 
 

 
-) A@17O=; 4*A!G F %"6%N41$6-=> * O"5*I1
FN(5*I1F1(G;L;6N.B)3@&!'()*B645($./01&2'
(P;-64LN11 F %A;L=!11;  

 
 !'#$%&()* 4  !"#$%&!'()*+,-./01&2'3415*6207(8!3 91./01&2',:;5<,*;". 2 8!-?(!31=61;7" 
 
&!+,&-./0%123!456$789$:;!<$'=:$()*>;!+%? 

 ";6G:;6(8.66$)L@91./01&2'3415*6207(8!3 8!-?(!31=61;7" )3@3:;5141";65"QBA!(,7P;-
341F %10:;91./01&2'G:;6(8864- 5./',A6;8G,B=P;=(;L5*I1"63-3P;- (pH) 91B645($./01&2'&2'.B
.66$)L@+U01,7OP C375"QBA!(,7P;-5*I18J3 K 9?@=6,B= JL./01&2'G:;6(8  
";6(!3=P; pH 341  
 1:;A!(,7P;-341&2'5"QBL;&:;";6A;"9?@F?@- 8;"1!011:;)*B39?@ %5,273 F @(1:;A!(,7P;-
341B3 %5,273 1 GP(1C3710:;?1!"  % ;7"!B10:;" !'1 1 GP(1C37*64L;A6 =19?@5+@;"!1&40-)(@9?@
A"A%",1 8;"1!01(!33@(75=6/',-(!3=P;=(;L5*I1"633P;- (pH meter) F @(B!1&U"=P;&2'(!3)3@ 
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";6(!=P; pH 10:;  C379R@RJ3&3G,B=(;L5*I1"63-3P;- +,-<;=(4R;5=L2 =$%(4&7;T;GA6> 
L?;(4&7; !7L?43  1:;)*&3G,B91./01&2'G:;6(8 
  
/!+!4#$%&()* 1   X ";6(45=6;%?>=P;=(;L5*I1"63-3P;- +,-341F %10:; 91./01&2'G:;6(8 8!-?(!3
1=61;7" 
 
'=:$()*>;!+%? pH 56$ pH $:;! 
,:;5<,,-=6!"#>   
    A:;B ,-=6!"#> 3.7 3.0-4.5 
    A:;B C.D4EF&1 3.5 3.0-4.0 
    A:;B B;- O"5G/, 4.0 3.0-4.5 
,:;5<,B@;11;   
   A:;B ,;#; 3.3 4.0-5.5 
   A:;B B@;1.64"   3.3 3.0-4.0 
,:;5<,5L/,-   
   A:;B 3,17, 3.6 3.0-4.0 
,:;5<,*;". 2   
   A:;B &P;56/,   3.4 3.0-4.0 
 

 
 
 
 
 
 
 
 

 !'#$%&()* 5 FG3-";65"QBA!(,7P;-341 F %10:;91./01&2'G:;6(8 
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  &2'L;: G:;1!"G:;6(8341F %(;-FX1";69R@&2'341 (2549) 

 !'#$%&()* 6 FX1&2'FG3-./01&2'341L2*VS?;3415*6207(8!3 91*6%5&T)&7 


