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tHh= otHh= otHh= otHh= o bG,fbG,fbG,fbG,f & mau mu f&dk;. t u s dK ;oufa& mu fr_& mau mu f&dk;. t u s dK ;oufa& mu fr_& mau mu f&dk;. t u s dK ;oufa& mu fr_& mau mu f&dk;. t u s dK ;oufa& mu fr_     ----  oD; E SH oD; E SH oD; E SH oD; E SH rSrSrSrS  º u Gif;u s efaom º u Gif;u s efaom º u Gif;u s efaom º u Gif;u s efaom ypPn f;  rs m ;udkj yef ypPn f;  rs m ;udkj yef ypPn f;  rs m ;udkj yef ypPn f;  rs m ;udkj yef 
v nf t o Hk;j yKj c if;j zifh aj r = o Zmudk y dkrdkau mif;rGe fapj c if;v nf t o Hk;j yKj c if;j zifh aj r = o Zmudk y dkrdkau mif;rGe fapj c if;v nf t o Hk;j yKj c if;j zifh aj r = o Zmudk y dkrdkau mif;rGe fapj c if;v nf t o Hk;j yKj c if;j zifh aj r = o Zmudk y dkrdkau mif;rGe fapj c if; /  /  /  /      

pDp Ofwifq ufol-  0 if; z &dkuf&S0 D; (Winfried Scheewe ) *s mr efzGH@ +z dK; wdk; wufa & ; 0efaq mifr _vkyfief;  
(German Development Service - DED), uarRm' D; ,m; Edkifi Hpdkufys dK; a& ;qdkif& my nm q nf; yl; a & ;  
ESifhzGH@ +z dK; w dk; wufa& ;p ifwm (Center for Studies and Development of Cambodian Agriculture -

CEDAC).  

wnf; j z wfol-Winfried Scheewe onf DED tvky form ;rs m; tzGJ@ tp nf; twGuf OD; aqm ifonfh 
Oa &m y  wkd; wufzGH@ +zdK; a & ; 0 efaq mifr_vkyfi ef;  udk,fp m; v,f/ z a e mify ifwGif ta jc pdkufonfh 
(CEDAC) http://www.cedac.org.kh/home.asp  .a ps ; uGufqdki f& m t= uHay; yk*~dKvftj z pf aq mif 
&Guf olj z pfonf?1 99 0rS2 0 06 txdolonfzdvdydkifE dkifiH&Sd NGOtzGJ@ a yg if; rs m ;pGmudkulnDI  a& &Snf 
pdkufy sdK; a & ; qdkif& m usifhoHk; rSKrs m; udkjrSi fhwifa y ;cJhonf?olonf“ aj rqDudka umif; rGefa tmifjy Kj y i fjc if; j z ifh
vlxkudka usG;  arG;   j y Kpkj ci f; ” (Nurturing the soil – Feeding the people) udk jy Kpka & ; om;cJholvnf; 
j z pfonf?  

,cifuTp ma pmifudkzdvdy dkifEdkifiH pdkufy sdK; a& ; vp Of ( atm ufwdkbm -2 0 0 4)  (Phillipine 

Agriculture Monthly)wGi fxkyfa 0 cJho nf?? Winfried o nf 200 9 ckE Spfp ufw ifbmv Y us if; y cJhonfh 
(ECHO) tm&SE dkifi Hrs m; pdkufy sdK; a & ;qdki f& mnDvmcHtp nf; ta 0; wGi f aum uf&dk; udk j y efvnf toHk; jy K 
j cif; . tus d K;  oufa& mufr_ESifhy gwfoufIwi fjy  cJh y gonf? 

oD; ESHoD; ESHoD; ESHoD; ESH rS rS rS rS º uGif; us efº uGif; us efº uGif; us efº uGif; us ef     a om p Gef@ y pfy pPnf; r sm ; udk j y efvnftoHk; j y Kj cif; j z ia om p Gef@ y pfy pPnf; r sm ; udk j y efvnftoHk; j y Kj cif; j z ia om p Gef@ y pfy pPnf; r sm ; udk j y efvnftoHk; j y Kj cif; j z ia om p Gef@ y pfy pPnf; r sm ; udk j y efvnftoHk; j y Kj cif; j z ifh aj rq Dv$mudkydkr dkaum if; r Gef vm fh aj rq Dv$mudkydkr dkaum if; r Gef vm fh aj rq Dv$mudkydkr dkaum if; r Gef vm fh aj rq Dv$mudkydkr dkaum if; r Gef vm 
ap jc if;ap jc if;ap jc if;ap jc if; ////     

aumuf&dk; onfwe fzdk; & Sdyg ovm; ? v,f or m;  trs m; pktwGuf 
rSmrlwefzdk; }uD;  y pPnf;  [ k r j ri f=uy g? tm&Swdkuf&Sda e& m  a' o 
trs m;  tjy m; wGifp yg ; odr f; +yD; cs defY  a umuf& dk;  r sm; udk rD; ±_d@  =u 
onf udk awG@ &Sd&  y gonf? odk@ aomf v,f orm ; t awmfrs m; 
rsm ;  rSmrlTuJhodk@  r ,l q = uyg ? v,for m; wpfOD; jz pfol 
tdkifpD; +'dKy & m'dk (Isidro Prado) onf (Tago) a' o (Alba) + rdK@ 
Surigao del Su t&yf/ z dvdydkifE dkifi H wGifa e xdki foljz pfyg onf?  
olonf aum uf&dk; u dk toHk;  r0 ifI pGe f@ y pf& r nfh yp Pnf;  [k    



r ,lq yg ?  xdk@ tjy ifaum uf&dk; onfol .v,fa jr twGuf a jr  = oZmxdef; odr f;& ef r&Sdr j z pft a& ;  yg 
ao m ypPn f; [k owf rSwf yg onf? olonfvGefcJhonfh &SpfESpf avm ufrSp Ia umuf&dk;    r sm ; udk j y ef 
vnftoHk; jy Kj cif; a= umifh ol.v,f aj r Y wa jz ; ajz ; a vsmheJoGm ;  aom (Zinc) Zifh" m wf rsm ; 
j y efvnfa umif; rGe fvmonfudk o d&SdcJh y g onf?  

y & m'dko nf ,cktouf6 9 ESp f&Sd+ yD;  1 969  ckE SpfwGifol.rdb rsm; xHrS& &Sdc Jhonfh tarG j z pf 
ao m  v,faj r  udkp wif xGef, ufpdkufys dK;  cJhyg onf? 1 5  ESpfcef@  tawm  twGif;  tj cm ; v,f or m; 
rs m;  e nf;  wl ol. v,f aj r udk xGe f,ufpdkufy sdK; cJh+ yD;  oD; ESHxGufwdk;  " mwfaj r = oZm r sm ;ESi fh ydk; owf 
aq ;   r sm ;  udk oHk; pGJc Jhyg onf? ol. tus ,ft0 ef;  0 ³3 8  [ufwm  (0 ³94  { u)  v,f uGuf rSxGuf 
&Sdonfhp yg ;  ( 40 ) ui f; Awf ( 1  uif; A wf ] 50  uDvdk* & rf ( odk@ ) 110 ayg if)  rSm ol@twGu f a use yfp & m 
ta jct ae wGif &Sda omfvnf; ol@tw GufydkI uHaumif; onf[kxif& onfrSm ol.0 rf; p m  twGuf 
“y av; ”  ( tcGHr c|wf&  ao; onfhp yg ;)  5 tdwfuse f&Sda e jcif; a= umifhvte nf; i,frSs twGuf ol.rd 
om;  pkp m; oHk; &e fvHkavm ufae  j cif; y ifjz pfonf?odk@ aomfpdwfr aumi f; p& mrSm v,frSxGufaom xGuf 
ukef tr sm ;pk rSm pdkufys dK;  p &dwfa cs ; aiGtwGuf 10 00 zdvdy if;  y Dqdk (1 a' :vm ] 47 ³2  yDq dk)  wdkif; t 
wGuf 1 0  uif; A wf a wmif; onfhai Gac s;oludkay ; & j cif; jz pfyg onf?  

,cifESp fayg if;  90  0 ef; usifrSm y & m'dk. v,faj r wGif (Zinc) Zifh" mwfa vsm he nf;  vm onfh  
vuQ%m ay:vm yg onf? ESp fte nf; i ,ftwGif;  p yg ;txGufE_ef; rSm 12  tdwfrS 17 tdwftxd avs mh 
eJvm I v,faj r  1  [wfwmrSm py g;  30  uif; A wf E_ef;a vsmheJoGm ; jcif; y if j z pfo nf? xdktcs defta wm  
twGif;  p yg ;  y ifrs m; oefpGrf; r_r &Sda= umif; a wG@& +y D;  y dkIqdk; onfrSm py g; aphr sm ; xJwGif tq H r atm if 
onfh ta jc tae rsm ;a e jcif; y if j z pf onf?  

ol. v,faj r taj ctae  rSmolonf ( 1 996)  ckESpfYStopfzGJ@ p nf; onfhNGO j z pfonfhTago 

Center for Sustainable Agriculture  (TCSAI)  a wmifo lv,for m; rs m; tzGJ@E Sifh q ufoG,f vky f 
udkfif+yD;  onfha e m ufrSm ol. v,fa jr ta jc tae  wdk; w ufaumif; r GefvmcJhyg onf? (NGO) tzGJ@ rS 
y & m'dkt m;  p yg ;r sm ;odrf; +yD;  wdki f;  a umuf&dk; rs m; udk ol.v,fa jr odk@j y efydk h& ef wdkuf wGef;  y g onf? 
olwdk@ tzGJ@ onf a&S; a[mif; p yg ; rsdK; rs m; ESifh r sdK; opfp yg ;rs m; udkvnf; (Magsasaka at Siyentipiko para 

sa Pag-unlad ng Agrikultura – Farmer Scientist Partnership for Development,Incorporated)  
rSwq ifh rdwfq ufI toda y;  y gonf?  T pyg ; tr sdK;  tp m ; rs m;  onf  t yifa yg ufE_ef; aum if; rGef+ yD;  
p y g; xGufE_ef;  fwdk; & ef y & m'kd"g wfaj r = oZm r oHk; aomfvn f;  HYVs txGufE_e f; wlnDa= umif;  
awG@& Sdygo nf? 

  ESpf E SpftwGi f;  ( odk@)  py g;  a v;  oD; p dkuf+y D; ae mufol.  p yg ; txGufE _ef; onf rlv twdkif; jy ef 
vnf a &muf& Sdvmy gonf?  (Zinc) Zi fh" m wfavs mheJonfh vuQ%mvnf;  a ysmuf oGm ;  yg onf?  
r = um rD=uD; r m; aomtusdK; & v'fwpfc kudk olawG@ &Sd& y gonf?  " gwfa jr  =oZm ESifh y dk;  owf aq; r sm ; udk 
0 ,f, l & efr vdka wmhonfhtwGuf pdkufy sdK; a & ;p &dwfvnf;  avs mheJ oGm; y gonf? ,cky &m '  dko nfp yg ;  



wpfo D;  pdkufys dK; & eftwGuf p yg ;  (7)  tdw fwefzdk; ESifhnDr#on hf a iG y Dqdk 2 0 0 0  oma cs ;& efvdk tyfa wmh 
onf? xdka =umifholp m; oHk; &ef q efydkr dkxm;&SdvmEdki fcJhy gonf? ol@twGufvdkt yfaom  aiGrs m; udkumrd 
ap &ef tom; a jcmufr sm ; / t kef; oD; r sm ;ESifhiSufa ys moD; rsm ; a& mif; jc if; t m; jz ifh & &Sdy gonf?  

Tta wG@ t=uHKt&  y & m'dkonf p yg ;odr f; + yD; wdki f;  aum uf&dk; r sm; udk ol.v,fuGif; xJodk@ j z ef‹  
} uJ y gonf?p yg ; odrf; +y D; onfE Sifhwj ydKi fe ufT od‹kc su fcs if; aq mif&Gufv# ifta umif; qHk; j z pf a =umif;  ol 
u aj y m yg onf? "tc sdef= um =um  a pmifh v #i f a umuf&dk; rs m;ylvmonfhtw Guf j z ef@} uJ & ef cuf cJ 
onf"     [kolu&Sif; jy  y g onf? xkd@t jy i f a umuf& dk; rs m; wGif r_dpGJvmI tr_Hr sm ;  wufvma= um if;  
aj y myg onf? wpf ESpfwpf=udr f a jr qDv$m xdef; odrf; &e ftwGuf eD; p yf& mqefp ufr sm ;rS  p yg ; cGH tdw f 
2 0  cef@ xy fIc sa y ;y gonf? 

v,for m; tr sm ;pkonf a umuf&dk;  rs m; udkv,fuGufxJcs &e f wGef@ q kwf=uy go nf? v,fxGef 
onfhtc sdef wGif tcuftcJjz p f rSm  pdk; &drfa oma= umifh j z pfy go nf? y & m'dku “ c ufcJr_r &Sdyg  bl; / 
au muf  &dk; rsm ;udkr sufE Smj yifa y:wGif a qG; a jr Œ oGm;  a tmifte nf; qHk;  wpfvc ef@  j z ef@c sxm ;  & efvdk 
tyfonf”[kaj y m jy g onf? vkyfom ;  wpf OD; uaum uf&dk; r sm; a= urGoGm ;cs defw Gif tvGe f ao; i,f 
ao m ydk; r¸m; r sm ; yg0 ifr_a =um ifhaj r q Dv$mxJodk@ edkufx&dk*s if(nitrogen)"g wfwdk; yGg; vma= umif;  ol@u dkwpf 
cg ua jy mjy bl; y gonf? “a umuf pdkuf cs def eD; rS a umuf&dk; rs m; cs ygu  aumuf&dk;  udk aq G; ap aom ydk;  
r¸m ;rs m; onf ys dK; y i fi,frs m; xHrSedkufx&dk*sif" gwfu dk,loGm;r nfjz pfonf? xdk@tj y i frDodkif; ((((Methane) 

"g wfaiG@ rs m; xkwfv$i fhr nfj z pf+yD;  ys dK; y ifi ,frs m; tm ;  'kuQa y ;r nfjz pfyg onf” ? 

  

         p dkufys dK; uke fusr_p &dwfe nf; oGm ; j cif; ESifh j y nfh0 + yD; t& omy dk&Sdao m pyg ; rsm;  & &Sdonhf tjy if 
y &dk'dk tae  jz ifha e mufxyf  ta& ; yg aom tu sdK; au s; Zl; wpfck& &Sda o; a= umif;  od&Sd&  yg  onf? o l 
onf"g wfa jr =oZm rsm; oHk; pGJ& efr vkda wmhyg ? ,cifwGifolydk; owfaq; & nfrs m; jz ef; + yD; wdkif;  y ify ef;  EGrf;  
e ,f  o nfhtjy ifae xdkifr aumif;    jz pf avh&Sdy gonf?  ol.y wf0 ef; us if±Sdv,for m; rsm; onf  ydk;  
owfa q; oHk; a eqJ j z pfa omfvn f;  ydk; r $m; ta y:tus dK; oufa& mufr _rs m;pGmr &Sd vSa= umif;  awG@ &  
yg onf? 

p y g; xGufE_ef;  aumif; rGefa p r_a ocs m& eftwGuf y & m'dktae jz ifhte nf; qHk; p y g; oHk; rs dK;  pdkufy sdK;  
avh & Sdyg  onf?,ckp ma& ;a ecs defr Smolonfp yg; rsdK; uGJESpfr sdK; udk tuGufi ,rs m; xJwGif p rf; oyf pdkufy sdK; 
vs uf±Sdyg onf? aem ufpdkufuGufi ,fwpfc kxJwGif aumuf!Sif; wpfrs dK; jz p fonfh Tapol udk pdkuf 
xm; +yD;  ,if; udkol wdk@ .r dom;  txl;  tcrf; te m; rs m;wGiftoHk; j y K yg  onf?  

tj cm; v,form ;rs m; t m;  r nfodk‹ t} uHj y Kvdkyg oe nf;  [ka r ; = unfh& m  y & m'dku v,form;  
rs m; tae j zifh aum uf&dk; r sm ;udk rD; ±_dŒr _&yfp Iv,faj r rs m; xJwGifj y e fvnf toHk; cs  oifh a =u mif; aj ym 
yg onf?  "c ef@r Sef;  a jc tm; jz ifhp yg ; wpfoD; &dwf+yD; wdkif;  & ±Sda om aumuf&dk;  rs m; rS y# rf; r #edkufx&dk*s if 



(nitrogen)  "g wf 25  r S 40 kg (55-88 lbs) yg &Sdo nf[kqdk yg u/ aumu f&dk; udk r D; ±_dŒ j cif; onfa iGudk 
rD; ±_dŒ j cif;  ESifhwlonf"[kolutóu d;  ta= umif;  aj y mygonf? 

Edkufx &dk*s if (nitrogen) "g wfxuf ta & ;  
= uD; onfh tc sufwp fcs ufrSm aumuf&dk; xJwGi f 
pGrf; tm;  ( umAGef) yg 0ifr_y ifjz pfonf? a jr qD v$m 
&Sdydk; r$m ;  _Hrs m; onfumAGefudkEl; nHh aom ajr qDrs m;  
tj z pfodk@ aj y m if; va p +yD; / a e mufpdkufr nfhp yg ; yifrs m;  
twGufEdkdkufx&dk*s if(Nitrogen)"g wfudkydkrdkxkwfvkyf 
ay ;Edki fjc if; y ifj z pfo nf? aum uf&dk; r sm ;  .pGrf; tm;  
onf a jr =uD; x J&Sd j ' yf0 ŵKrs m; udk ydkrdkaumif; rGef vm 
ap +yD; aj rq Dv$mtom; udk xdef; odrf;  xm ; Edkif I  
a& udkydkrdkodkavSm ifxm; Edkify g o nf? xdk@a = umifhy &m'dkonfaumuf&dk; rs m;udkj y e f vnf toHk;  cs j cif;  
onfr j zpfr a e vkdtyf+ yD;  pdkufysdK; a& ;  p &dwfudk oufoma p  onfhtwGuf v,form;  rs m;  .b 0  
ta jct ae udkvnf;  wdk; wufa umif; rGefvmap r nfj z pfa= umif;  aj y mygo nf? 

au muf&dk; .we fzdkau muf&dk; .we fzdkau muf&dk; .we fzdkau muf&dk; .we fzdk ; /; /; /; / 

au muf&dk; r ufx& pfwef wpfwefwGifEdkufx&dk*s if (Nitrogen) "g wf 5 r S 8 kg (11 r S 17.6  

lbs), az ghz &dwf  (Phosphorous), 0.7 r S 1.2 kg (1.4 r S 2.64 lbs), y dkwufpD,rf(Potassium) 12 r S 17 

kg (26.4 rS 37.4 lbs) E SifhpDv Dum (Silica) 40 r S 70 kg (88 rS 154 lbs) yg 0 i fyg onf? aum uf&dk;  udk 
rD; ±_dŒ  vdkufyg u au muf&dk; wGifyg ±dSa om ug AGe f 40% onf avxkxJodk@c sufj cif; a& muf&SdoGm; + yD;  CO2 

"g wfaiG@ udkwdk; vma p I  urBma jr } uD; . a vxknpfnr f; r_udk jz p fay:ap rSm jz pfonf? T uJhodk@ jz p fr nfh 
tp m ;a jr q Dv$m.j' yfxky pPnf;  udk p Grf; tm ;  jz ifhwdk; w uf aumif; rGefvma p& eftoHk; j y Koifhy gonf?  

xdke nf; wlpGm 93% a om Nitrogen "g wfudkvnf; qHk; ±_H; & yg onf?xdka =umifh aj r  wpf 
[ufwm rS xGuf&Sd aom Nitrogen 30 r S 40 kg (66 r S 88 lbs) onfavxkxJodk@a & muf±Sdyg onf?  
4if; j y if rD; ±_dŒ  p Oftcg wGif  Phosphorous 25% ESi fh Potassium 21%  q Hk; ±_H; cJh& yg onf? tyl& dSefonf 
j y mxJ &Sd ae onfh Silica udkrlva umuf±dk; wGify g& Sd onfh Silica avm ufay smf0 if ap r_r pGrf;  aqm if 
ay ;Edki fyg ? 

aj rq Dv$aj rq Dv$aj rq Dv$aj rq Dv$ mmmm Nitrogen  onfb ,fuv gyg ovJ?onfb ,fuv gyg ovJ?onfb ,fuv gyg ovJ?onfb ,fuv gyg ovJ?     (Where does the soil nitrogen come from?) 

tdkifpD; + 'dKy & m'dkonf ol.v,fa jr wGif Nitrogen "g wfaj r = oZmudktoHk; r j y KonfrSm  ±SpfESpf 
cefŒ = um cJh+ yD; j z pf on f? o dk@a omfvnf; o l.v,fa jr  wpf [ufwmrSp yg; 4,000 r S 4,500 kg (8,800 

r S 9,900 lbs) xGuf&Sdyg onf? p y g;  wpf r ufx& pfwef (2,200 lbs) wGif Nnitrogen " gwfy g0 ifr_ 12.5 

kg (27.5 lbs) yg0 ifonf [k,lq ygu  v ,f aj r wpf [ufwm (2.47 acres) wGif& &Sdonfh p y g;  rSedkuf 



x&dk* si f  Nitrogen "g wf 54 kg (118.8 lbs) udkxkwfy pfa e rnffjz p fjy D; v,fuGif; xJ usef&Sdonfh a umuf 
±dk; Y  Nitrogen  " gwf  30kg (66 lbs) us ef&Sd a e rnfj zp fyg  onf? xdka =um ifh v,fa jr  wpf [ufwm 
rSxGu fvm onfhp yg ; toD; ESifhty ifrs m; rS Nitrogen "g wf 84kg (184.8lbs)yg &SdrSm jz pfyg onf? odk@& m 
wGifaumuf±dk; udka jr =oZm tjz pfj y efvnfto Hk; jy Ky gu ,cift= udrfrS 30 kg   (66 lbs) a om 

(nitrogen)  "g wfonfaj r = uD; xJY tcsdKŒ usef&Sda eOD; r nfj z pf+ yD;  aj rqD v$m wGifxyfrH a yg if; p yf o Gm; 
r nfj z p fonf? 

xdk‹ tjy ifa jrq Dv$mESi fhy wfoufa om odyH̀y nm&Sifrsm; uaum uf±dk; udkj y efvnftoHk;  j y KI  
obm 0e nf; jz ifhaj r = oZmj y efvnfj z nfhwif;  onfh vky f ief; wGif Nitrogen "gw f 20 r S 25 kg (44 r S 

55 lbs) udkt ydkxyfrH j z nfhwif; ay ;  Ekdif a }um if;  
a jy m} um; y gonf? p y g; odrf;  +y D;  c sde f wGif 25 rS 
30 kg (55 r S 66lbs)& Sdaom Nitrogen "g wfonf 

p yg ;ESifhaum uf±dk; rs m;ESifhtwlyg oGm ; ojz ifh 
Nitrogen "g wfte nf; i,fa vsmhoGm; r nfj z pf 
on f? rdk; a& xJrS Nitrogen " gwf te nf; i,f 
om  xyf rH a& muf&Sdr nfjz pfaomfvnf;  
Nitrogen udkxkwf vky f ay ; onfhydk;  r_Hrs m; a =um ifh 

p y g; pdkuf ys dK;  & e f twGufvdk tyf r nfh nitrogen "g wfudknD r #pGm xkwfvkyfa y ; Edkif a =um if; o ufao t  
ax muf txm ;  rs m;  awG‹ ±Sd& y gonf?  

TuJhodk@j z p faj r mufa tmifvkyfa y; Edkif jc if; rSm py g; yifE Sifh tj cm; jr ufy ifr sm ; . tj r pf rs m;  
ta y:wGif & Sdonfh A ufwD; &D; ,m; ydk; r$m ;  rs m;  rS avx JwGif (nitrogen) ESifhwG,fu yfae onfh A ufwD;  
&D; ,m; ydk; r$m ; rsm; xHrS & ,lay ; j cif;  y if  j z p f onf?  [ Editor: Choudhury and Kennedy cite the 

role of plant growth-promoting rhizobacteria (PGPR) such as Azotobacter, Clostridium, 

Azospirillum, Herbaspirillum, Burkholderia and Rhizobium, in improving the ability of the 

rice plant to assimilate soil N]  xdka =um ifh aj rqDv$m xJY&Sdon fh  b uf wD; &D; ,m ;ydk; r$m; rs m; 
au mif;  r GefpGm yGg ; rs m; vmEdkif& efaj r om; xJYa vESifha & cdk; a& aiG@r sm ; vHkavm uf pGm0 if a& muf Edkif& ef vdk 
tyf yg onf? xkda= umif hta jct ae ay ;  yg u v,faj r xJodk@ a& v $wfay ; jc if; ESifh a& j yef E_w fay ; jcif;   
vkyf  ief; udkwpf vSnfhpDj y Kvkyfa y ; oifhyg onf?xdk@t jy i fTA ufwD; &D; ,m;ydk; r$m ;rs m; onf aumif; pGm 
yGg ;  r sm ; vm& ef pGrf; tifjz pfonfha umuf±dk; uJhodk@  aom t& mr sm ;&Sd atmifaq mif&Guf ay ; &efvdktyf 
yg onf?a jr qDv$mwGi faumuf±dk; ESifhtvm ; wlaomatm f*Je pf t& m  rs m; xkwfy pfj cif; cH& yg u Edkufx 
&dk* si  f (nitrogen)"g wfxkwfvkyf r _jz pfp Ofr a y:vm Edki ffyg ?  

Toufa& muf jz pfxGe f; r_rs m ; udk tdkifpD; +' dK y & m'dk.v,fa jr wGif " gwfa jr =oZmrs m;  udkESpf 
ay gif;  rs m; pGm t oHk; & mrS ‚if; wdkŒ udkto Hk; r j y Kawm h onhfumvtwGif;ay :vGifpGma wG‹ & yg onf? 



au muf ±dk; rs m; udkol.v,fa jr xJ odk@j y e fvnf toHk; r c s a o; csdeftxd ol.v,fa jr rSp y g;  r sm ;  onf  
Zinc av sm he nf; r_ESifh= uHKawG@ cJh& y gonf ? ,cktc gwGi fy& m'dkonf ol.v,fa jr  xJodkŒ a jr q Dv$m 
au mif;   rGefa p& eftwGufau muf±dk; rs m;udk t+ rJj y e fvnf xnfhoGif; toHk;  cs  vs uf&Sdy gonf? 

rSDj irf; udk; um ;cs ufrs m; -  

Choudhury, ATMA and I. R. Kennedy.  2004. Prospects and potentials for systems of 

biological nitrogen fixation in sustainable rice production, Biology and Fertility of Soils 

(2004) 39:219-227. 

  

Dobermann, Achim, and Thomas Fairhurst. 2000. Rice: Nutrient Disorders & Nutrient 

Management. Los Banos: IRRI. 

  

Ponnamperuma, F.N. 1984. "Straw as a source of nutrients for wetland rice" in Organic 

Matter and Rice. Los Banos: IRRI.  

 

Borates   j zifj zifj zifj zif h 0g ;udkw m& SnfcHa tm ifxde f;o dr f;aqmif&Gu fj c if;/h 0g ;udkw m& SnfcHa tm ifxde f;o dr f;aqmif&Gu fj c if;/h 0g ;udkw m& SnfcHa tm ifxde f;o dr f;aqmif&Gu fj c if;/h 0g ;udkw m& SnfcHa tm ifxde f;o dr f;aqmif&Gu fj c if;/     
 

wifq ufol- Thomas Singer, the Rain Tree Foundation, Chaing Mai, Thailand. 

wnf; j z wfol-   Thomas Singer, xdkif; E dkifi Hcs if; rdkif+ rdK@ wGif taj cpdkuf+ yD; Meribah Ram Pump 

(http://meribah-ram-pump.com/index.aspx?mn=0),the appropriate 

technology of theRainTreeFoundation (http://raintreefoundation.org/ 

RainTreeFoundation/Welcome.html) .oi fhawmfonfhe nf; y nmqdki f& m  tpdwf 
tydkif; wpfckwGify nm&Siftj z pfwm 0ef,laq mif&Gufol j z pfonf? 
 
Meribah Ram Pump onfxdkif; EdkifiHa jr mufydkif; &Sd vlrSK0 ef; us ifz GH@+ zdK; a& ;qkdi f& mtz GJ@tp nf;  trs m;  
tj y m;  ESifhyg 0 ifaq mif& Gufr_&Sd+ yD; The Rain Tree Foundation rS xdki f;  apm ifha &Smufa& ;(Thai) ESifh 
ua v; oli,fr sm ;qdki f& mom oe mhvkyf i ef; E Sifhtwl 

wuGvkyfi ef; r sm; aq mif& Gufvsuf&Sdyg onf?4i f; .t"d
u  OD; wnfc sufrSm a & ESifhv#y fp pf" gwftm ;  tvHk 
tavm ufr &&Sdonfholrs m;  twGuf vuf±dkuf a & 
y ef@  ESifhoJudktoHk; j y Kaom  a& p pf ud&d,mrs m;  uJho dk@ 
aom±dk; p if;  j yD; a &&Snf toHk; j y Ke dkifonfhp ufr_y pPnf;  
rs m;& &Sdap &eftwGufyHhydk;  ulnDaq mif  &Gufa y ; 
& efj z pfyg onf? 
 
u|E fkyfwdk@ .v kyfief; wGif0 g; onfta& ; yg  aom  

y pPnf; wpfr sdK; j z pfo nf?Meribahonfa' o qkdif& mvlae r_tc Gifhta & ; j r‡i fhwifa y ;& eftwGuft"du  



& nf& G,fI  0g ; rSxGuf     &Sdonf hvufr_y pPnf;  rs m;  ydkrdka& mif; cs Edkifa &; udpPESi fhaumfzDq dkifrs m; tm ; t 
aq muftO D; wpfckvHk; eD; yg ;  0g ; j zifha qmufvkyfay ;  onfhvkyfief; rsm ; aqmif&Gufvs uf&Sda eyg onf? 

 
0g ; udktr sm ; tj y m; &&SdE dkif+ yD;  a ' ocH  jy nfo ll vlxkrs m; rSmvnf;  0g; udkdr nfuJhodk@ toHk; j y K&  r nfudk 
au mif; pGmod±Sdoab may guf+ yD;  olwdk@.rd± dk; z vm tdrfrs m ; udk0g ; j z ifha qmufv kyf= uyg onf? odk@a omf 
vnf;  0 g; udkzs ufq D; onfh 0 g; udkazg ufp m; onfhydk; rs m; ESifh r _dydk; r sm ; a= umifhxdktdrfrs m; onf te nf; qHk; (2 )  
ESpf v#i fwpf} udrftopfjy efaq mufa e& y gonf? 

 
tj cm; q ufEG,fvm onfh tEœ& m,fwpfckrSm  0g ; udkvkdty fonfxufydkI ckw fjcif; a =umifh 0g ;  r sm ;  
wj z nf; j z nf; &Sm; yg ; vmjcif; jz pfonf?uHr aumif; onfrSma iGa =u; w wfEdkifolr sm; onftdr frs m;udkwdku f
tdrfr sm ; jz ifha jy mi f; vJaq mufvkyfvm =uo jz ifhrd±dk; z vmt wdkif; 0 g; jz ifhtdrfa q mu fo nfhtwwf 
y nm  rsm; w  jz nf;  jz nf; a ysmufuG,fvm jc if; y ifj z pfonf?  
 
u|Efkyfwdk@ onf0 g; udkjy Kj y ifa y ; j cif; /wm&Snfc Hatmifa q mi f&Gufay ;Edki fjc if; wdk@ a =um ifh a tmufyg  
tcs ufrs m ;udkulnDyHhydk; ay ;Edki fr nfj z pfy go nf? 
 

• 0g ; udkvkdty fonfxufckwjfy pfjc if; rSumuG,fa y ; jcif; ESi fh0g ; udka & &Snftus dK; &SdpGmtoHk; j y KEdki fr_ 
z efwD; ay ; Edkifjc if; / 

• rd±dk; z vmaq m ufvkyfa & ;e nf; p e pfrs m; udk umuG,fxde f; odrf; jc if; / 
• wm&SnfpGm cdkifcHhonfh0g ; tdrfrs m;ESifh0g ; j z ifhxkwfvkyfa omy pPnf; rs m; jz pfatmifa qmif&Gufa y ;  

j cif; / 
• 0g ; j z ifhxkwfvkyfa omvufr _y pPnf; rs m;E Sifhtj cm; aps ; uGuf0 if0 g; xGufy pPnf; rsm; ydkrdka& mif; cs Edki f 

a& ; twGuf tm ; ay ; ulnD j cif; p onfwdk@ j z pfonf?  
 
u|E fkyfwdk›.0g ; udkwm&SnfcHa tmifjy Kj y ifa y ;  jc if; q dkif & moka woe vky fief; uGef,ufonf Bali 

wGifta jcpdkufonfh Environmental Bamboo Foundation(EBF), http://www. 

bamboocentral. org/index1.htm  eSifhq ufoG,fvs uf&Sdy g o nf?xkdtzGJ‹ tp nf; . 

0 ufq dkufj z pfa om       Vertical Soak Diffusion Treatment Manual 

http://www.bamboocentral.org/index1.htm    wGif0g ; udkvufa wG@ wm&SnfcHatm if 
jy Kj y ifa y; j cif; qdkif& mvky fief; pOfrsm ; . tau mif;  qHk;  
tcs uftvufrs m; udk&Sif; vif; wifjy xm;  y g o nf?  
 

EBFvufpGJp m ap mifwGifyg ±Sda omtc suftvufrs m;  
a= umifh u |Efkyfwdk@ onf boric acid/borax az:  jr L vm 
rsm ; udktoHk; jy KEdki f+y D; tj cm; ta&; yg onfhtq ifhr sm ;udkv
nf;  xyfr HyHkwl ul; c s I toHk; jy KEdki fcJhonf? u |Efky fwdk@ onf 
udk,fhe nf; udk,fh[ efjz ifh vnf; yHkpHa jy mif;  I  vkyfaq mif 
Edkiffy g  onf? 4if; wdk@te uf0g ; vHk; r sm;  udkr wfwyfaxmifI  



4if; wdk@ xJodk@ azs mf& nfudky ef; oGif; o nfhe nf; tp m; tvsm ; vdkufaz smf& nf xJwGi fpdrf o nfh e nf;  
p e pfvnf; y g0 ify gonf? 
 
xdkif; EdkifwGif EBF .0 g; udkwm&SnfcHat mifj y Kvkyfonfh e nf; p e pfudka tmifjr ifpGm aj ymif; vJ 
toHk; j y KEdkifjc if;  a =um ifha tmufwGi faz: jy xm; a og  t"duvdktyfonfh y pPn f; u&d,m rsm; / jy Kvky ffyHkk 
tq ifhq ifh/ u|efyf wdk@  udk,f wdki f avhvm awG‹ ±ê d cs ufrs m ;  eSi fhoifhaw mf ovdk toHk; jy Kj cif; rsm; /  
a, bk, tjr ifr sm ;  udkf awG‹ & r nf jz pfonf? 
 

 

Borates j zifh0g ; udkwm& j zifh0g ; udkwm& j zifh0g ; udkwm& j zifh0g ; udkwm& SnfcHa tmifj y Kj y if& eftw Gufvkd ty fonfhy pPnf; ud&d,m rs m;SnfcHa tmifj y Kj y if& eftw Gufvkd ty fonfhy pPnf; ud&d,m rs m;SnfcHa tmifj y Kj y if& eftw Gufvkd ty fonfhy pPnf; ud&d,m rs m;SnfcHa tmifj y Kj y if& eftw Gufvkd ty fonfhy pPnf; ud&d,m rs m; ////         
    

• t& nfxnfh& efvHkonfhxnfhp &m ypPnf;  ( odk@ r [kwf)  uef (ae ESifhrdk; a&rSumuG,fx m; & ef)  
wpfc ueft& G,ftp m ; onfBorateazs mf& nfjz i fhpdr f& eftwGufvdktyfonfhxkxnfy r m% 
ta y:rlwnf onf? u|Efkyfwdk@toHk; jy Ka omuefrSm  6  m (19.7 ft)  t&Snf x 1.5 m 
(4.9ft) teHx1m(3.3ft) tjr ifhj z pf+ yD; xkxnf}uD; a omaq mufvkyfa& ;y pPnf; rsm; pdrfE dkif& efjz pf
onf? 

• a& pdrfuefay :wGi fwifEdki fonfh owWKac sm if; r sm ; jz ifhZum jy Kvkyfxm; onfhabm iff? 
• rs ufpdudkt umtuG,f a y ; onfhud&d,m/ 
• & mb mvuftdwfESifhb Gwfb de yf/ 
• a& / 
• az smf& nfp yf& efESifhx m; odk& eft wGuf/200 liter (52.8gallon)qef@y v yfp wpfxnfhp & mwpfc k/  
• ta & mifq dk; aq ; / 
• t& nfa& mp yf& efESifh wkdif; wm& eftwGufy vyfp wpfxnfhp &m rs m; / 
• vufxdk; v $/ 
• T yHko¾m efoHa cs mif; /4 if; .xdyfw GifvSHOD; zs m;yHko¾m eftm ; *a [jz ifhwGJa q mfxm ; &ef 

( t&Sn fonfjy Kj y ifr nfh0g ; vHk; t&Snf ay :rlwn fonf)  
• azsmf&nfar$&eftwGufopfom;acsmif;wpfacsmif;/ 
• Hydrometer ( t& nftjy nfht}u Jwdkif; ud&d,m)  
• oef@ &Si f; a& ; aq mif&Guf& eftwGuf b & yf ( odk@ ) tkef; oD;c GH/ 
• owWKZumab mifay :wif& eft0 w f ( azs mf& nfte nftE Spfrs m; ppf& ef) / 
• Tim-Bor (wnf; j z wfol- a &m if; onfhopfrs m; ydk; r p m; /r_dr pGJa tmif disodium octaborate 

tetrahydrate jz ifhtoHk; jy Konf? "g wfwHk@j y e fr_j r efqefap &efob m0 Borate compound 

udkt oHk; j y Konf?)  odk@r [kwf boric acid and borax (Tim-Bor tp m; a& m pyfI  toHk;  
j y Konf?)  

• 0g ; udkta jc mufc H& eftwGuf ae ESifhrdk; a& rSumuG, f+yD; av0 ifavxGufaumif; onfha e & m/      
 



0g ; r sm ; udkckwf,lj cif;0g ; r sm ; udkckwf,lj cif;0g ; r sm ; udkckwf,lj cif;0g ; r sm ; udkckwf,lj cif; ////         
    
EBFvufpGJp map mif r S 0 g;r sm ; udkckwf& eftwGu ftaumif; qHk; tcsdefrSm  r dk; ukefonfE Sifh w+y dKi fe uf 
0g ; xJ Y upD"g wft e nf; qHk; tcs defj z pfa =umif; ta v; a y; az: j yxm; yg onf? ( upD" gwfonf0 g; ydk;  
rs m; tESpfou fqHk; tp m jz pfonf?)  Ttcs def onf xdkif; Edkifi Haj r mufydkif; Y  Edk0 i fbmvE Sifh  'DZifb mv 
rs m; wGifj z pfonf? 0g ; r#pfr sm; xGufcs defw Gif upD " gwftrs m;qHk; yg &Sdaom  tcsdefj z pfI 0g ; udkr ckwfoifh 
ao m tcsdefj z pfonf? 

 
EBFvufpGJp map mif  r Soufwrf; ( 3)  ESpfrS ( 5)ESpftwGif; ± Sdaom 0g ; onf to Hkk; jy K& eft a umif;qHk;  
t&G,fjz p f a= umif;  t= uHj y Kaxm ufcHxm; yg onf? Eka om0 g;r sm ;onfc dkifcHhr _e nf; o uJhodkŒ  &ifhvGef; 
ao m0g ; rs m; onfr mvGef;  I  0 g; .tom ; xJodk@ aq ;azs mf& nfpdrfh0 if& efcufcJonf?0g ; .  y ifp nfudk 
"g ; j z ifhckwfr nfht p m; v$jz ifhnDnmpGmj z wfj cif; onf0g ; tom ;Ytj r‡i f ayg ufrs m; aumif; rGefpGm  yGifha p  
r nfj z p f+yD; aq ; azs mf& nfydkrdkIa umif; rGefpGmpdrfh0 ifEdki fr nfj z pfy gonf? 

    
aq ; az smf& nfudkj yifq ifj ciaq ; az smf& nfudkj yifq ifj ciaq ; az smf& nfudkj yifq ifj ciaq ; az smf& nfudkj yifq ifj cif; /f; /f; /f; /  
 

• Tim-Bor  && dSedkify gu   25 kg  (wpftdw) fudka &   225 liters j z ifha &mp yfa y ; j ci f; jz ifh  10 %  

ta v;  csdef&Sdaom azs mf& nfudk& &Sdyg r nf? 
• Tim-Bor   udk0 ,f,lr nfhtp m ; / Borate  azs mf& nfy r m%rs m; r sm; &&Sd& ef 50 kg  &Sda om 

Boric-acid ESifh 75 kg &Sdao m borax  u dk a&  700 liters j z i fh wjz nf; jz nf; a& mp yfI ar $ay; jc if;  
j z ifh& &Sdyg r nf?  T tcs dK; udk taj ccHI  Boric-acid/borax  ESi fh a & wdk@ udkvdktyfr nfhaz smf& nfy r m 
%& &Sda p & ef y p Pnf; rs m; .tc sdK; udka & ESi fhtcs dK; nDatm ifwGufcs uf I a& mp yfay ;& y g r nf?tcJ 
rs m;  t m;vHk; t& nfay smfoGm; onfhtcg  17%  & Sdaom  Boric-acid/borax   ta v; c sdef udk& &dS 
r nf jz p fI  4if;  borate a zs mf& nfjy if; onf 10% Tim-Bor az sm f& nfE SifhnDr# r nfj z p fonf?   

 
wnf; j z wfol-  EBF. 0g ; udkj y Kj y i fonfh vufpGJp mapm ifwGif tif' dkeD; &Sm;ESifh xdkif; EdkifiHwdk@ wGi f Tim-

Bor &&SdEdkifonfh owif; uef@ owfcs ufrs m; yg&Sdyg onf? xdkif; E dkifiH&Sda' orsm; tay:rlwnfI  0g ; udk jy K 
j y if& eft wGuf Tim-Bor  ( odk@ )  boric acid/borax az smf& nfudktoHk; jy Kj cif; tm; j zifh ukefusr _ p &dwf 
E_dif; ,SOfcs ufrs m;y g&Sdyg onf?  Tim-Bor 1kg .wefbdk; rSm  85 baht ($2.58 US) (odk@ r [kwf)   25 kg 

wpft dwfwefb dk; rSm 2,125 baht ($64.39 US) jz pfonf? Boric acid 25 kg wpftdwfwe fbdk; onf 
1,500 baht($45.45 US) c ef@ jz pf+ yD; ta v; csdefwl Borax wpftdwfwefb dk; rSm  950 baht ($28.78 US) 

j z pfy gonf? 
 
az smf& nfwGi fay sm f0ify pPnf; a ys mf0 ifr_ y dkrdka umif; rGefa p& efxkxnfy r m%ao; onfhxnfhp & m (O yr m- 
200 liters q ef@ )  xJY  azs mf& nftjy if; & &Sda tmifa &m pyf+ yD; rS xkxnf}uD; onfhuefxJodk@ xnfh 
I owfrSwfa zs mf& nftwdkif; twmodk@ a& m uf&Sda tmifa& udkwjz n f; jz nf; xyfx nfhay ; jcif; j z ifh aq mif 
&Gufo ifhyg onf? 

 



wnf; j z wfol-  EBF rS Tim-Bor jz ifhopfom; j y Kjy if& eftwGuf toHk; j y Kj cif; onf "y wf0 ef; us ift 
wGufydkrdkoifha wmfa =um if;"ESifh Boric acid xufydkr dkaumif; r Gefa= umif; a jy myg onf? 
"tb ,fa =um ifhqdk a omfopfESifh0g ; r sm; xJodk@ 4if; . a zs mf& nfydkrdkxdk; azg uf0 ifa& mufE dkif+ yD;  ydkrdkjr efqefp Gm 
0 ifa& mufEdki fjc if;  a =umifhj z p fonf"?  o dk@a omfvnf;  Tim-Bor wGifuyfxm ;onfh 
owda y; c sufwGiftoHk; j y Kolonf4if;  tm; ±SL±_dufr oGif; rdap & efESifh y pPn f; onfrs ufpdESifht0 wfrs m;  
r xdr dap & efowdj y K& e fvdktyfa =um if; y g&Sd onf?xdke nf; wlr nfonfhboratea zs mf& nfudkr q dk toHk;  
j y Kolonftxuf yg tcs ufudkkowdj y K& ef 
 vdkty fygr nf? 
 
u|Efkyfwdk@ .tawG@ t} uH Kt&  Tim-Boro dk@r [ kwfboricacid/boraxudka& aEG; jz ifha& mp yfj cif; onft& nf 
ay smf0 ifE_ef; jr efq efa pyg onf? odk@ aomfaz smf& nfudk(Hydrometer)jz ifhwdkif; wmp pfaq;   jcif; r j y Kvkyf 
rDa zsmf& nfonf aum if; rGefpGm  at; oGm; a p& efvkdtyfy gonf? (  yHkwGif= unfhyg )    

    
az smf& nfudkta & mifqdk; a y ;j ci f;az smf& nfudkta & mifqdk; a y ;j ci f;az smf& nfudkta & mifqdk; a y ;j ci f;az smf& nfudkta & mifqdk; a y ;j ci f; ////     
    

xnfhp & m ( odk@ r [kw f) uefxJwGifazs mf& nfjy Kvkyfae p Of vHka vmufonfhta& m ifqdk; y pPnf;  teDa& mi f 
( odk@ r [kwf)  tpdrf; a &mifp onfhvG, fulpGmta& mifay :vGifonfhta& mi fwpfrs dK; rs dK; u dka&m xnfhay ;yg ? 
 

az smf& nfudkwdki f; wmp pfa q ;j ciaz smf& nfudkwdki f; wmp pfa q ;j ciaz smf& nfudkwdki f; wmp pfa q ;j ciaz smf& nfudkwdki f; wmp pfa q ;j ci ;;;; ff ff ////  
 

EBF vufp GJp ma pmifxJwGi/f toHk; jy Kr n fh borate az sm f& nfudk wdkif; wm ppfa q ;& eftwGuf 
q m ;& nfwdki f; wmonfh q m ;& nfwdki f; wmonfh q m ;& nfwdki f; wmonfh q m ;& nfwdki f; wmonfh (Hydrometer) udktoHk;  j y K& ef t} uHjy Kxm ;  +y D;"rdrda ' o 

.omr mefty lcs def" wGif wdkif; wm& efj z p fI tvGe fyla om ( odk@ r [kwf) 
tvGefat; a omtylcs defwGifr wdkif; wm& ef t}uH j y Ko nf? jy ify  avxktylcs def 20-25 ' D*&Dp if'D* &dwf 
(68-77 'D* &Dz m& if[dkuf) onfwdkif; wm & efoifh awmf onfh tylc sde f j z pfa= umif;  u|Efkyfwdk@ awG@  &SdcJhy g 
onf? 
 
Hydrometer j z ifha zs mf& nfudkwdkif; wm& ef twGuf Borate 

az smf& nfudkxnfhr nfhuefxJodk@  wj z nf; j z nf; jc if; a vmi f; xnfh 
ay ; j cif; jz ifhaz smf & nfx JwGif a vyla zgif; rs m; jz pfay :r vm 
at mif aq mif & Guf +y D;  Hydrometer udka zs mf& nf xJodk@  
cs vdkufy g? Hydrometer udkt& nfxJodk@ vHk; vHk;  v$wfr csrD 
az smf& nfxJ wGifwpf0 uff az gh xm; + yD;  4if; .tay :rS twHudk 
tj r efvSnfha y ;  vdkufj cif; jz ifh Hydrometer udkvnfy wfa pyg ? 
TuJhodk@ v nf y wfj ci f; jz ifh Hydrometer  te m ;wGif uyf 
ae I  4if;  .  a zghtm; udk aj y mif; vJa pEdkifonfh avylaz gif;  
ua v;  r sm ;  v$i fhoGm; r nfj z pfonf?  odk@ rSom rSefuef 
ao mwdkif; wmr_udk & &SdE dkifr nfjz p fonf? 
 



Hydrometer udktylcs defwdkif;  Thermometer uJh odk@z wf±_Edki fyg onf?t& nf. tay :rs ufESm jy if 
ESifhwnDwnf; &Sdonfh trSwftom ;udkz wf±_& y gr nf? az smf& nfudkwdkif; wm& mwGi frSefuefpGm twdkif;  
twm  y g&Sdonfh Hydrometer j z ifhwdki f; wmIz wf& mY  1.045(plus or minus 0.005) tr SwfwGif&Sd& ef 
vdktyfy gonf? 

    
0g ; vHk; r sm ;udka q ; az smf& nfwGi f pdrf& eftwGufj yK jy ifay ;j cif;0g ; vHk; r sm ;udka q ; az smf& nfwGi f pdrf& eftwGufj yK jy ifay ;j cif;0g ; vHk; r sm ;udka q ; az smf& nfwGi f pdrf& eftwGufj yK jy ifay ;j cif;0g ; vHk; r sm ;udka q ; az smf& nfwGi f pdrf& eftwGufj yK jy ifay ;j cif; ////    
 

EBF vufpGJp map mifwGif a tmufyg tc sufr sm ;udkaq mif &Guf& ef!̧ef; = um; y gonf?  

• 0g ; vHk; rs m; . tj y ifydki f; udka& ESifhb & yfr sm ; /tkef; cGHtq Hrs m;  ESifhoJrs m;  odk‹ r [kwf Scotch Brite 
ESifhq ifwla omt& mrs m ;  jz ifhwdkufc |wfI oef@ & Sif; a tmi fjy Kvkyf& r nf/ 

• tzs m; YvSHc |e fo¾m efyg &Sda omoHa cs mif; &Snfw pfac sm if; udk pDp Ofxm ;yg / vSHc|eftz sm ; onf 
10cm c ef@ &SnfI taj cwGi ftcs if;  23cm&  & r n f( 0g ;. ta yg uf0 tus ,fay :rl wnfonf) ? 
ToHacs mif;  onf0g ; acg if; xJY &Sda omtj r ufrs m ; udkxdk; a zg ufy pf& eftwGufj z p fonf?( wnf;  
j z wfolyHky gxufjc rf;  j z wfj y yHkonf 0g ; . tj r ufudk az gufonfhe nf;  p epfudkaz:  j yyg onf) ?  
0g ; vHk; tacg if; xJ&Sd tjr ufrs m; udkazg ufy pfjc if; j z ifh azs mf& nfonf wpfqdk@ jc if; r &Sdb J az gufxGif;  
I  vGwfvyfpGm 0 ifx GufEdkifr nfjz pfonf?0 g; acg if; xJwGifa vyl az gif;  rs m;  a =um ifh tj r‡Ky f rs m; 
j z pfa y:vmjc if;  r &Sda p& ef0g ; .tj r ufrsm ; udk us ,fEdkifor# us,fa tmifazg uf Edki f yg u ydkrdk 
au mif; rGefy gonf?   TuJhodk@0g ; . tjr uf udk us ,fus ,fazg ufj cif; jz ifh 0g ; .awmifhwif;  cdkif 
r m  r_tm ;  udkavs m h r oGm; apy g?  

• 0g ; .tj r ufudkaz guf& mwGifvG,fulap &ef0 g; .tz sm ;wpfb ufudkeH&Hw pfckwGi f axmufxm; + yD;  
us efwpfb ufrSoHa cs mif; c|efj z ifhtj r ufr sm ;  udkwpf ckrus efxdk;  az gufy pf&e f jz pfyg onf?   

   

 
    
0g ; vHk; r sm ;u0g ; vHk; r sm ;u0g ; vHk; r sm ;u0g ; vHk; r sm ;udkdk dkdk     j y K j y ifj cif;j y K j y ifj cif;j y K j y ifj cif;j y K j y ifj cif; ////     
    
EBF e nf; p epfo nf axm ifxm; onfh 0g ; vHk; r sm ; .tac gif; xJodk@ aq ;a zsmf& nfudk zdtm ; jz ifh y ef;  oGi f;  
vdkufj cif; jz pfyg onf?odk@ aomfvnf;  y dkrdkvG,fulI tqifaj y ap & eftwGufu|E fkyfwdk@ onfatm ufyg e nf;   
j z ifh p drfh0 if onfhe nf;  udkydkI ESpfoufKy gonf? 
 

• 0g ; vHk; rs m; udkpdrfr nfhuefxJodk@  Borate az sm f& nfudkxnfhy g? uefxJYta umif; qHk; ta e txm;  
rSm az smf& nfudk 1/3  txd&Sda p & efxnfhay ; yg ? xdk@ ae mufaq ;& nfpdrfr nfh0 g; vHk; rs m; udk azs mf& nf 
rs m; uef.   tay :E_wfc rf; a &m ufvkeD; y g; txd xnfhyg ?  

• 0g ; vHk; rs m; udkuefxJ odk‹xnfho nfhtcs defwGifa v yla zg if; r sm ; tm;  t wwfEdkif q Hk; z ,f &Sm ;  jy pf 
yg ? 0g ; vHk;  r sm ; az smf& nfxJa umif; rGe fpGm e pfae ap &ef 4 if; wdk@ ta y:Y  tav;r s4 if; wdk@ ta y:Y  tav;r s4 if; wdk@ ta y:Y  tav;r s4 if; wdk@ ta y:Y  tav;r s m ;j zifh z dxm;m ;j zifh z dxm;m ;j zifh z dxm;m ;j zifh z dxm;     a y ;a y ;a y ;a y ;     

ygygygyg ?  50 liter  q ef@ onfh b l; rs m; xJodk@ a& jz ifhtj y nfhj z nfh+ yD;  wifx m; j cif; jz ifh aq m if&Guf E dkif 
yg onf? 

• 0g ; vHk; rs m; udka q; azs mf& nfwGi fte nf; qHk;  ( 2 )  y gwfc ef@( 2 )  y gwfc ef@( 2 )  y gwfc ef@( 2 )  y gwfc ef@ pdrfx m; & yg r nf? 
 



    
0g ; vHk; r sm ;udkz ,fxkwf+ yD;  aq ; azs mf& nfudkj yefvnfto Hk; j y Kj cif0g ; vHk; r sm ;udkz ,fxkwf+ yD;  aq ; azs mf& nfudkj yefvnfto Hk; j y Kj cif0g ; vHk; r sm ;udkz ,fxkwf+ yD;  aq ; azs mf& nfudkj yefvnfto Hk; j y Kj cif0g ; vHk; r sm ;udkz ,fxkwf+ yD;  aq ; azs mf& nfudkj yefvnfto Hk; j y Kj cif ; /; /; /; /  
 

• Borate az sm f& nfudkj y e fvnf& &Sd+ yD;  toHk; jy KEdkif& eft wGuf uefxJrS0 g; vHk; rs m; udk xkwf+ yD;  v# if 
uefa y:  odkŒ  owWKa cs mif; rs m; j zifhjy Kvky fxm; onfh Zug abm ifudkwifyg ? xdk@ae muf ue fxJrS 
xkwf xm; onfh0 g; vHk; rs m; udk owWKZuga b mi fay:wGi f cs ufcs if; axm ifvdkuf+ yD;  te nf;  qHk;  
( 1) e m&Davmuf xm; jc if; jz ifh0g ; vHk; xJY  &Sdonfhaz smf& nfr sm ; uefxJodk@ & Edkifor # jy efvnf 
& &Sdap & efj z pfonf? 

• az smf& nfr Ste nftE SpfESifh tjc m; y pPnf; r sm ;z ,fx kwfypf& eftwGuf Zug j z ifh p pf,ly g? Zu g 
udk Tee-shirt uJhodk@a omt0 wfa[m if; r sm ; jz ihfa bmifacGI j y KvkyfE dkifyg onf? 

• Borate a zs mf& nfudk wpf} udrf+ yD; wpf}udr fjy efvnftoHk; j y KEdkifyg onf? 
( wnf; j z wfol -  Tim-Bor a y:wGif uyfxm ; onfh owda y ;c suftr SwfwHq dwft& azs mf& nfrS 
z ,f& Sm;y pfonfh t& mrs m;  udk pGefŒ jypfcGifhj y Konfha e& m / tEW& m,fuif; a om 
ae &m YpGe f@y pf& r nf? odk@ r [kwfy gu 4if; onfig ;ESifh tj cm ; ouf&SdowW0 gr sm ; twGuf 
tq dyftawm ufjz pfap r nfj z pfonf? ty ifi ,fESifh p yg ; yifrs m;  ay: Y Tim-Bor  

az smf& nfz dwfpifrdyg u t yifr sm ; aooGm;r nfodk@r [kwf } uD; xGm ; r_udkr sm ;pGm  xdc dkufap r nf 
[kqdky gonf? T  o wday ; cs uftrSwfwHq dwfrs m;xJwGi faz smf& nfESifh azs mf& nfrS 
xGufvm onfhtjc m;  y pPnf; r sm ;udk a &rs ufESm jy ifE Sifh xdawG@rdj cif; j z ifh a cs mif; aj rm if; r sm; xJ 
odk@ aomfvnf; aumif; / ue frs m;  xJodk@ a omfvnf; aumif; /tjc m; a oma& xk&Sdonfh ae & m 
rs m; odk@a omfvnf; aum if; /aj r a tmufa &  ydkufvdkif; rs m; odk@ aomfvnf; a umif;  r pD; q if;  
rda p& efxdef; odrf; a pmifha&Smuf& r nf[kvnf; owda y; xm; y gonf? )   

• oHk; + yD; o nfhazs mf& nfudk jy efvnftoHk; jy Kr n fqkdv#i f y xrOD; pGm Hydrometer jz i fhjy efvnf 
wdkif; wm ppfa q ; = unfh& y gr nf? az smf& nftr Swfonf 1.040  xufa vsmhe nf; a eyg u a zs mf xufa vsmhe nf; a eyg u a zs mf xufa vsmhe nf; a eyg u a zs mf xufa vsmhe nf; a eyg u a zs mf 

& nfxyfI a& mxnfha y ;y g?& nfxyfI a& mxnfha y ;y g?& nfxyfI a& mxnfha y ;y g?& nfxyfI a& mxnfha y ;y g?  azs mf& nftrSwf 1.050 xufrs m; ae yg u a & j z ifhxy fIa & mp yxufrs m; ae yg u a & j z ifhxy fIa & mp yxufrs m; ae yg u a & j z ifhxy fIa & mp yxufrs m; ae yg u a & j z ifhxy fIa & mp yfa y ; Ifa y ; Ifa y ; Ifa y ; I 
vdkt yfonfhaz smf& nftwdki f; twm odk@a & mu f&Sdonftxd a q mif&Gufa y ; yg ?   

 
ta j cm ufcHj ci f; ESi fh odkavSm ifj cif;ta j cm ufcHj ci f; ESi fh odkavSm ifj cif;ta j cm ufcHj ci f; ESi fh odkavSm ifj cif;ta j cm ufcHj ci f; ESi fh odkavSm ifj cif; ////  
 

trdk; atmuf&Sdav 0ifa vxGufau mif; onfhae & mwGi f0g; vHk; r sm ; udk vSJxm ; I   ( 4)  yg wfrS ( 6 )vSJxm ; I   ( 4)  yg wfrS ( 6 )vSJxm ; I   ( 4)  yg wfrS ( 6 )vSJxm ; I   ( 4)  yg wfrS ( 6 )  yg wf 
txdta jc mufcHxm; y g ( ta jc mufcH& eftc sde fumvonfa vxkxJ&Sd pdkxdkif; qay:rlwnfy g o nf) ? 
ta jcm ufcHa e p Of0g ; vHk; r sm; ae a& mifESifh wdkuf±dkufawG@ xdyg utom; rs m; tufuGJoGm;r nfj z pf 
oj z ifht& dyfa tmufwGi ftaj cmufcH& ef vdktyfy gonf? 

    
p rf; oyfp pfaq ; jc if;p rf; oyfp pfaq ; jc if;p rf; oyfp pfaq ; jc if;p rf; oyfp pfaq ; jc if; ////     
    

j y Kjy i f+y D; aom 0g ;rs m; .a tmifjr ifr_ta jc tae udk p rf; oyfp pfaq ; &eftwGu f tvG,f ullqHk;  
ESifht±dk; p if; q Hk;  e nf; rSm  0g ; az mufydk; a umifrs m; udkz rf; ,lI j y Kjy if+y D; aom0g ; tpkESifh r j y Kjy if& a o;onfh 
0g ; tp  wpfp pDESifhtwlvHk+y D; av0 ifxGufteJi,f±SdEdkifonfh xnfhp & m  wpfc kxJ odk@xnfhx m; yg ? 
& uft e nf; i,f=um Ij yefvnf z Gifh= unfhonfhtcg  r j yKjy i f& a o; onfh 0g ; p wGifydk; a zg uf& mrsm ;  awG@ &Sd 



& r nfjz pfonf? Te nf; onft v G,fulq Hk; ESifhtxda& mufq Hk; aom e nf;  j zpf+ yD; 0g ; rsm; udkjy Kj y if+ yD; w dkif; 
e rle mr sm ; udkT enf; j z ifhp rf; oyf & e fvdktyfyg onf? 

 
wcg w&Hjy Kj y if+ yD; o nfh0g ; vHk; rs m; Y0 g; azg ufydk;  az gufxm; a omta yg ufwpfa yg ufwpfav  awG@  

&Sd& wwfyg onf? odk@ aomfvnf; Tta yg ufrs m; onf0g ; vHk; r sm;  Borate j z ifhj y Kjy ifp Of aoc geD; ydk;  r sm; u   
az gufxkwf xm; cJha= umi f; od&Sd& yg onf? uHtm ; avs mfpGma emufxyf ydk; ayg ufr sm ; wdk; r vm aw mhbJ 
j y Kjy i f+y D;  0g ;r sm ;  tm; ydk; rs m; p m; Iz sufqD; r_r &Sdaw mha= umif; a wG@c Jh& yg onf?     
 

tcs K yfttcs K yfttcs K yfttcs K yft m; j z ifhm; j z ifhm; j z ifhm; j z ifh ////     
    

u|Efkyfwdk@ toHk; j y Kaom e nf; p e pfonf 0 g; rs m;udkwm &SnfcHatm ifj y Kjy i fonfh e nf; r sm; xJrSwpf e nf;  
omj z pfonf? tjc m; a ome nf; rs m; xJwGif EBF e nf; rS0g ; r sm ;udkaxmifvdkufxm ; I aq ; azs mf 
& nfy ef; xnfhonfhe nf; ty gt0 ifzdtm; j z ifh toHk; jy Konfh e nf; ESifh tcdk; taiG@r sm ; jz ifhtoHk; j y Konfh 
e nf;  rs m; vnf; &Sdyg ao ;onf? 
 

Borate e nf; j zifhj y Kj y ifxm ; aom 0g; .oufwrf; rSm ( 15 )  ESpf rS ( 20 )  ESp f txdodk‹ r [kwf xdk‹ xu f 
wm&SnfcHa =um if; a wG@ &Sd& y gonf? vGefcJhonfh ( 2 )  ESpfaus mfrSp I  Borate  a q ; &n fpdrfonfh 0g ; r sm; jz ifh 
vla e tdrf ESp fvHk; ESi fhy &dab m* rs m; ty gt0 ifvufr_y pPn f; rs m;  xkwfvky fvsuf& Sdyg onf? T uJh odk@  
aq mif &Gufay ; jcif; a =u mifh ydk; rs m;z sufq D; r_r &SdawmhonfhtwGuftoHk; jy Kao m0g ;rs m ;  . ouf wrf; ydk 
rdk wm&Sn ftoHk; cHvm onfudktj cm; olrs m;  udkvnf; udk,fwdki fvm a& muf=u nfh±_ a vhvm Edkif & ef 
zdwfa c:  yg onf? 
 

Editor:  Thomas Singer can be contacted at thomas@raintree-foundation.org.  
 
 

rSDj irf; udk; um ; cs ufrs m;rSDj irf; udk; um ; cs ufrs m;rSDj irf; udk; um ; cs ufrs m;rSDj irf; udk; um ; cs ufrs m; ////  
 

Alibaba.com. Tim-Bor Wood Preservatives (product photo).  

http://www.alibaba.com/product-free/247564597/Tim_bor_Wood_preservatives.html. 

 

Chomwarangkhana Veerachot (Chemical Fareast, Chiang Mai), telephone conversation. 
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Environmental Bamboo Foundation. Vertical Soak Diffusion for Bamboo Preservation, Third 

Edition.  http://www.bamboocentral.org/. 
 

Meribah Ram Pump. About Us, Our Mission. http://meribah-ram-
pump.com/mission.aspx?mn=1&sm=1-0. 

 

Nisus Corporation. Tim-Bor Professional Insecticide and Fungicide Label.    

http://www.nisuscorp.com/portal/page/portal/Nisus/categories/pmp/products/timbor. 
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