
CE¢eV 2 jª¢šL¡l ®i±a ¯h¢nøÉ 

jª¢šL¡ HL¢V ¯h¢QœÉf§ZÑ fÐ¡Lª¢aL ¢jnÐ fc¡bÑz ru£i§a ¢nm¡ J M¢eS â−hÉl p¡−b ¢h¢iæ lLj 
¯ShâhÉ f¡¢e J h¡u¤l ¢jnÊZC jª¢šL¡z g−m ¢h¢iæ ÙÛ¡−el jª¢šL¡l …Z¡hm£−a ¢hl¡V f¡bÑLÉ 
®cM¡ k¡uz LZ¡l BL¡l, h¤eV, pwk¤¢š², OeaÅ, hZÑ, h¡u¤Qm¡Qm, a¡fj¡œ¡ fÐiª¢a jª¢šL¡l ®i±a 
°h¢nøÉz h¤eV J pwk¤¢š² jª¢šL¡l c¤¢V ®j±¢mL djÑ L¡lZ H c¤¢V Ef¡c¡e jª¢šL¡l EhÑla¡ J 
Evf¡cerja¡ hým¡w−n ¢eu¿»Z L−lz HR¡s¡ jª¢šL¡l OeaÅ, låÌ f¢lpl, cªta¡, a¡fj¡œ¡, hZÑ 
CaÉ¡¢c p¡j¢NËLi¡−h jª¢šL¡u gpm Evf¡ce rja¡ ¢eu¿»Z L−lz p¤al¡w jª¢šL¡−L pgma¡l 
p¡−b Lª¢o L¡−S hÉhq¡l Ll−a q−m  E¢õ¢Ma ®i±a °h¢nøÉ¡hm£ pÇf−LÑ pjÉL d¡lZ¡ b¡L¡ 
fÐ−u¡Sez H CE¢e−V jª¢šL¡l LZ¡, jª¢šL¡l NWe J h¤eV, pwk¤¢š², OeaÅ, hZÑ J a¡fj¡œ¡ ¢e−u 
¢hÙ¹¡¢la B−m¡Qe¡ Ll¡ q−u−Rz 
 
 
 
f¡W 2.1 jª¢šL¡l ®i±a ¯h¢n−øÉl d¡le¡ J …l¦aÅ   

H f¡W ®n−o Bf¢e − 

♦ jª¢šL¡l ®i±a ¯h¢nøÉ¡hm£ Hhw Lª¢o−a H−cl …l¦aÅ hZÑe¡ Ll−a f¡l−hez 

♦ jª¢šL¡ M¢eS fc¡−bÑl ®nÐ¢Z¢heÉ¡p Ll−a f¡l−hez 

♦ jª¢šL¡l LZ¡pj§−ql ®nÐ¢Z¢heÉ¡p Ll−a f¡l−hez 

♦ ¢h¢iæ jª¢šL¡ LZ¡l ¯h¢nø¡hm£ a¤−m dl−a f¡l−hez 

♦ jª¢šL¡ LZ¡l ¢h−nÔo−Zl fÐ¢œ²u¡ hZÑe¡ L¢l−a f¡l−hez 

♦ q¡C−XÊ¡¢jV¡l fÜ¢al j§me£¢a a¤−m dl−a f¡l−hez 

♦ ®ØV¡L−pl p§œ Hhw Hl p£j¡hÜa¡ hZÑe¡ Ll−a f¡l−hez 
 
jª¢šL¡l ®i±a °h¢nøÉ¡hm£ 
jª¢šL¡l LZ¡ (Soil seperates), h¤eV, pwk¤¢š², OeaÅ, låÌ f¢lpl, hZÑ, a¡fj¡œ¡ CaÉ¡¢c q−m¡ 
jª¢šL¡l ®i±a °h¢nøÉz Hph ¯h¢n−øÉl Jfl jª¢š¡L¡l EhÑla¡ J Evf¡ce rja¡ ¢eiÑln£mz 
 
jª¢šL¡ ¢h‘¡−el ®k n¡M¡u jª¢šL¡l ®i±a °h¢nøÉ¡hm£ ¢e−u B−m¡Qe¡ Ll¡ qu a¡−L jª¢šL¡ 
fc¡bÑ ¢hcÉ¡ (Soil Physics) hm¡ quz jª¢šL¡ fc¡bÑ¢hcÉ¡ ®j±¢mL J hÉhq¡¢lL jª¢šL¡ ¢h‘¡−e 
Aa£h …l¦aÅf§ZÑz H R¡s¡ fÐk¤¢š²¢hcÉ¡u jª¢šL¡ fc¡bÑ¢hcÉ¡l …l¦aÅ A−eL ®h¢nz 
 
Lª¢o−a jª¢šL¡l ®i±a ¯h¢nøÉ¡hm£l …l¦aÅ 
jª¢šL¡l ®i±a °h¢nøÉpj§q fÐaÉr J f−l¡ri¡−h ¢ejÀh¢ZÑa L¡k¡Ñhm£ pÇfæ L−l x 

1z jª¢šL¡ a¡fj¡œ¡ J h¡u¤Qm¡Qm  ¢eu¿»Z L−lz  
2z f¡¢e Qm¡Qm Hhw i§¢jr−ul qÊ¡p hª¢Ü ¢eu¿»Z L−lz 
3z jª¢šL¡u h£−Sl AwL¤−l¡cNj q¡l J N¢a ¢eu¿»Z L−lz 
4z E¢á−cl ¢nL−sl Ae¤fÐ−hn,fÊ¢aù¡ J ¢hÙ¹ª¢a ¢eu¿»Z L−lz 
5z E¢á−cl d¡lZ J f¤¢ø Ef¡c¡e plhl¡q ¢eu¿»Z L−lz 

6z  jª¢šL¡ÙÛ AZ¤S£−hl L¡kÑ¡hm£ ¢eu¿»Z L−lz 
7z jª¢šL¡ f¡¢e J f¤¢ø Ef¡c¡e d¡le rja¡ ¢eu¿»Z L−lz 
8z ®pQ J ¢eL¡n Hl L¡kÑL¡¢la¡l Jfl fÐi¡h ¢hÙ¹¡l L−lz 

CE¢eV 2 
jª¢šL¡l ®i±a 

¯h¢nøÉ 

jª¢šL¡l LZ¡, h¤eV, pwk¤¢š², 
OeaÅ, låÌ f¢lpl, hZÑ, a¡fj¡œ¡ 
CaÉ¡¢c q−m¡ jª¢šL¡l ®i±a 
°h¢nøÉz Hph ¯h¢n−øÉl Jfl 
jª¢š¡L¡l EhÑla¡ J Evf¡ce 
rja¡ ¢eiÑln£mz 
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jª¢šL¡ LZ¡ (Soil particles or Soil seperates) 
jª¢šL¡ M¢eS fc¡−bÑl j−dÉ ¢ae¢V Awn l−u−Rz 2 ¢j¢m¢jV¡−ll Lj hÉ¡p ¢h¢nø M¢eS LZ¡−L 
jª¢šL¡ LZ¡ h−mz2 ¢j¢m¢jV¡−ll Q¡C−a hs fc¡bÑ−L NË¡−im h¡ e¤¢s hm¡ quz ¢L¿º 0.0005 
¢j.¢j. Hl Q¡C−a r¤â M¢eS−L ®L¡muX¡m ®LÓ h−mz 
 
j¡¢V−a fÐd¡ea ¢ae dl−el jª¢šL¡ LZ¡ ®cM¡ k¡uz H…−m¡ q−m¡ h¡¢m, f¢m J LcÑj LZ¡z 
jª¢šL¡ M¢eS (A°Sh) Awn ®b−L jª¢šL¡ LZ¡l pª¢øz ®kje x ®L¡u¡VÑS (SiO2) ®b−L h¡¢m 
LZ¡, ®gôØf¡l ®b−L f¢mLZ¡l pª¢ø CaÉ¡¢cz 
  
a¡¢mL¡ x BL¡l Ae¤k¡u£ jª¢šL¡ M¢eS fc¡−bÑl ®nÐ¢Z¢heÉ¡p 
œ²¢jL ew M¢eS Ef¡c¡−el e¡j BL¡l (¢j.¢j.) 

1z  e¤¢s (Gravel) >2 ¢j.¢j. 
2z jª¢šL¡l LZ¡ (Soil seperates) < 2 ¢j.¢j. 
3z ®L¡muX¡m ®LÓ (Colloidal clay)  < 0.0005 ¢j.¢j. 

 
a¡¢mL¡ x jª¢šL¡ LZ¡l Evp J f¢lj¡Z  

M¢e−Sl e¡j jª¢šL¡l LZ¡l naLl¡ f¢lj¡Z 
  ®L¡u¡VÑS ¢p¢m−LV M¢eS 

h¡¢mLZ¡ 85 15 
f¢mLZ¡ 60 40 
LcÑjLZ¡ 15 85 

 
jª¢šL¡ LZ¡l ®nÐ¢Z¢heÉ¡p (Classification of soil particles) 
jª¢šL¡ LZ¡pj§q−L a¡−cl L¡−Sl Jfl ¢i¢š L−l ®nÐ¢Z¢hi¡N Ll¡ q−u−Rz H−L jª¢šL¡ LZ¡l 
¢hi¢š²LlZJ hm¡ quz h¡¢m, f¢m J LcÑj  LZ¡pj§q−L a¡−cl hÉ¡−pl f¢lj¡−Zl Jfl ¢i¢š 
L−l ®nÐ¢Z¢hi¡−Nl SeÉ ¢ae¢V fÜ¢a l−u−Rz fÜ¢a…m q−m¡ x  
1z j¡¢LÑe k¤š²l¡−øÌl Lª¢o¢hi¡−Nl fÜ¢a h¡ CE Hp ¢X H fÜ¢a (United States 

Department of Agriculture System)  

2z B¿¹SÑ¡¢aL fÜ¢a (ISSS System: International Society of Soil Science System) 
3z ®j¡q−ll cn iNÀ¡wn fÜ¢a (Mohr's 10 Fractions System) 

 
jª¢šL¡ LZ¡l ®nÐ¢ZLlZ 
1. CE Hp ¢X H fÜ¢a (USDA  System)  

œ²¢jL ew j¡¢V LZ¡l e¡j  j¡¢V LZ¡l hÉ¡p 
(¢j.¢j.) 

1z AaÉ¿¹ ®j¡V¡ h¡¢m (Very coarse sand) 2.0 - 1.0 
2z ®j¡V¡ h¡¢m (Coarse sand) 1.0 - 0.5 
3z jdÉj h¡¢m (Medium  sand) 0.5 - 0.25 
4z ¢QLe h¡¢m (Fine sand) 0.25 - 0.10 
5z AaÉ¿¹ ¢QLe h¡¢m (Very Fine sand) 0.10 - 0.05 
6z f¢m (Silt) 0.05 - 0.002 
7z LcÑj (Clay) <0.002 

 

 

jª¢šL¡ M¢eS fc¡−bÑl j−dÉ 
¢ae¢V Awn l−u−Rz H…−m¡ 
q−m¡ jª¢šL¡ LZ¡, NË¡−im h¡ 
e¤¢s Hhw ®L¡muX¡m ®LÓz 
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2. B¿¹SÑ¡¢aL jª¢šL¡ ¢h‘¡e p¢j¢a fÜ¢a (International Society of Soil 

Science System) 

œ²¢jL ew j¡¢V LZ¡l e¡j  j¡¢Vl LZ¡l hÉ¡p (¢j.¢j.) 

1z ®j¡V¡ h¡¢m (Coarse sand) 2.0 - 0.20 
2z ¢QLe h¡¢m (Fine sand) 0.20 - 0.02 
3z f¢m (Silt) 0.02 - 0.002 
4z LcÑj (Clay) <0.002 

 

3. ®j¡q−ll cn iNÀ¡wn fÜ¢a (Mohr's 10 Fractions System) 

œ²¢jL ew j¡¢V LZ¡l e¡j  jª¢šL¡ LZ¡l hÉ¡p (¢j.¢j.) 

 1z M¤h ®j¡V¡ h¡¢m (Very coarse sand) 2.00 - 1.0  
 2z ®j¡V¡ h¡¢m (Coarse sand) 1.0 - 0.5 
 3z jdÉj h¡¢m (Medium sand) 0.5 - 0.25 
 4z ¢QLe h¡¢m (Fine sand) 0.25 - 0.10 
 5z M¤h ¢QLe h¡¢m (Very fine sand) 0.10 - 0.05 
 6z ®j¡V¡ f¢m (Coarse silt) 0.05 - 0.02 
 7z f¢m (Silt) 0.02 - 0.005 
 8z ¢QLe f¢m (Fine silt) 0.005 -0.002 
 9z LcÑj (Clay) 0.002 - 0.0005 
10z L−m¡uX¡m LcÑj (Colloidal clay) <0.0005 

 
h¡m¤ LZ¡ (Sand particles) 
h¡m¤ LZ¡u p¡d¡lZax ¢ejÀ¢m¢Ma °h¢nøÉpj§q f¢lm¢ra qu 

1z h¡m¤LZ¡ üÒf ru£i§a ¢nm¡â−hÉl r¤â¡L¡l Q§ZÑ Hhw Cq¡−a E¢á−cl SeÉ AaÉ¡hnL£u 
M¡−cÉ¡f¡c¡e b¡−L e¡ hm−mC Q−mz 

2z LZ¡…−m¡ pq−S HLV¡ Bl HLV¡l p¡−b ®m−N b¡−L e¡z 
3z H−cl à¡l¡ N¢Wa låÌ…−m¡ hs qJu¡u h¡u¤ J f¡¢e pq−SC Qm¡Qm Ll−a f¡−lz  
4z Cq¡−cl °Sh J A¯Sh fc¡−bÑl d¡le rja¡ Ljz 

5z Hl¡ i§¢jru aÅl¡¢eÄa L−l Hhw jl¦i§¢j NW−e pq¡ua¡ L−lz 
6z ®k pjÙ¹ gpm i§¢ejÀÙÛ L¡ä h¡ ¢nL−sl SeÉ Q¡o Ll¡ qu h¡ Ni£lj§m£, ®p…−m¡ ®h−m 

j¡¢V−a i¡m quz ®kje x ®N¡mBm¤, ¢j¢ø Bm¤ fÐiª¢az 
7z H−cl fªùa−ml ®rœgm M¤hC Ljz 
8z H−cl LÉ¡V¡ue ¢h¢eju rja¡ (CEC) 0-5 m.e./100 NË¡j j¡¢Vz 

9z H−cl LZ¡l hÉ¡p 2.00-0.02 ¢j¢m¢jV¡lz 
 
f¢m LZ¡ (Silt particles) 
f¢m LZ¡u p¡d¡lZax ¢ejÀ¢m¢Ma °h¢nøÉpj§q f¢lm¢ra qu  
1z f¢m j¡¢V q¡−a ¢e−m A−eLV¡ juc¡l …ys¡l ja j−e qu Hhw Eš² j¡¢Vl j¡−T ¢LR¤ 

hs låÌ b¡−Lz 
2z h¡¢m q−a f¢mj¡¢Vl f¡¢el d¡lZ rja¡ ®h¢nz 
3z Cq¡−cl fªøa−ml ®rœgm jdÉj k¡ h¡¢m LZ¡l ®rœgm q−a ®h¢n, fÐ¡u 20 …Z ¢L¿º 

LcÑj LZ¡ q−a Ljz 
4z f¢m j¡¢Vl E¢á−cl SeÉ AaÉ¡hnÉL£u M¡−cÉ¡f¡c¡e d−l l¡M¡l rja¡ ®h¢nz 

5z H LZ¡l hÉ¡p 0.02-0.002 ¢j¢m¢jV¡lz 

®k pjÙ¹ gpm i§¢ejÀÙÛ L¡ä h¡ 
¢nL−sl SeÉ Q¡o Ll¡ qu h¡ 
Ni£lj§m£, ®p…−m¡ ®h−m j¡¢V−a 
i¡m quz ®kje x ®N¡mBm¤, 
¢j¢ø Bm¤ fÐiª¢az 

h¡¢m q−a f¢mj¡¢Vl f¡¢el 
d¡lZ rja¡ ®h¢nz f¢m j¡¢Vl 
E¢á−cl SeÉ AaÉ¡hnÉL£u 
M¡−cÉ¡f¡c¡e d−l l¡M¡l rja¡ 
®h¢nz 



K…wl I cjøx Dbœqb ¯‹zj 
 

BDwbU-2 33  
 

LcÑj LZ¡ (Clay particles)  

LcÑj LZ¡l °h¢nøÉpj§q ¢ejÀl©f− 

1z LcÑj LZ¡ j¡¢V LZ¡l j−dÉ ph−Q−u r¤â M¢eS âhÉz g−m M¡¢m ®Q¡−M H−cl HLL LZ¡ 
cª¢ø−N¡Ql qu e¡z 

2z H−cl f¡¢e ®n¡oZ rja¡ M¤hC Lj ¢L¿º f¡¢e d¡lZrja¡ M¤hC ®h¢nz 
3z Hl¡ öL¡−m nš² q−u k¡u ¢L¿¹ ¢iS¡ AhÙÛ¡u BW¡l ja j−e quz 
4z LcÑj LZ¡ j¡¢Vl ®i±a J l¡p¡u¢eL …Z¡hm£−a Ni£li¡−h fÐi¡h ®g−m Hhw E¢á−cl 

M¡−cÉ¡f¡c¡e plhl¡−q …l¦aÅf§ZÑ i§¢jL¡ f¡me L−lz 
5z H−cl fªøa−ml ®rœgm M¤h ®h¢nz 

6z H LZ¡l hÉ¡p 0.002 ¢j¢m¢jV¡−ll Q¡C−a Ljz 
 
 
Ae¤n£me (Activity) x h¡¢m, f¢m J LcÑj LZ¡l f¡bÑLÉpj§−ql HL¢V a¡¢mL¡ 
°a¢l Ll¦ez 
 
j¡¢V LZ¡l BL¡l ¢h−nÔoZ (Particle size analysis) 
®L¡e j¡¢V−a h¡¢m, f¢m J LcÑj LZ¡l f¢lj¡Z ®k fÜ¢a−a ¢eZÑu Ll¡ qu a¡−L j¡¢V LZ¡l 
BL¡l ¢h−nÔoZ h−mz jª¢šL¡ h¤eV S¡e¡C jª¢šL¡ LZ¡l BL¡l ¢h−nÔo−Zl fÐd¡e E−ŸnÉz 
 

j¡¢Vl LZ¡l BL¡l ¢h−nÔoZ ¢ejÀ¢m¢Ma c¤¢V d¡−f Ll¡ qu x 

1z jª¢šL¡l cm¡l f§ZÑ ¢hµR¤lZ L−l fªbL fªbL LZ¡u ¢hi¢š²LlZz 
2z ¢hµR¤¢la jª¢šL¡ LZ¡l BL¡l ¢i¢šL f¢lj¡Z ¢eZÑuz 
 

1z jª¢šL¡ c−ml ¢hµR¤lZ x jª¢šL¡l LZ¡…−m¡ HLp¡−b ®m−N ®b−L jª¢šL¡ cm¡l pª¢ø 
L−lz j¡¢V−a A¢dL f¢lj¡Z °Sh fc¡bÑ, Bule (Fe2O3) J AÉ¡m¤¢j¢eu¡j A„¡CX 
(A12O3), LÉ¡m¢pu¡j J jÉ¡N−e¢nu¡j L¡hÑ−eV (CaCO3, MgCO3) b¡−Lz Bl H−cl 
håe …Z¡hm£ b¡L¡u jª¢šL¡ cm¡l pª¢ø quz g−m LZ¡…−m¡ ¢hµR¤l−Z ¢hOÀ pª¢ø quz 
H−cl−L ¢p−j¢¾Vw fc¡bÑ h−mz a¡C ¢h−nÔo−Zl f§−hÑ H pLm âhÉ âh£i§a Ll¡l fÐ−u¡Se 
quz l¡p¡u¢eL f¢l−n¡de âhÉ fÐ−u¡N L−l H…−m¡ eø Ll¡ quz ¢hµR¤l−Zl p¡q¡−kÉ 
öd¤j¡œ jª¢šL¡ cm¡−L i¡‰¡ k¡u ¢L¿¹ fªbL fªbL LZ¡u f¢lZa Ll¡ k¡u e¡z 

 

¢ejÀ¢m¢Ma L−uL¢V d¡−f f¢l−n¡de L¡S pj¡d¡ Ll¡ qu 
1z j¡¢V …ys¡ L−l 2 ¢j.¢j. hÉ¡pk¤š² Q¡m¤e£ à¡l¡ ®Q−m ®eJu¡ quz 
2z q¡C−XÊ¡−Se f¡lA„¡CX fÐ−u¡N L−l °Sh fc¡bÑ c§l Ll¡ quz  
 H2O2+O.M → CO2 [O.M.= Organic matter] 

3z q¡C−XÊ¡−LÓ¡¢lL H¢pX fÐ−u¡N L−l Bule J AÉ¡m¤¢j¢eu¡j A„¡CX Hhw LÉ¡m¢pu¡j J 
jÉ¡N−e¡¢nu¡j c§l Ll¡ quz 
Fe203+6HC1 → FeC13+3H20,  

A1203+6HC1  →  2A1C13+3H20 

CaCO3+2HC1 →  CaC12+C02+H20 

MgC03+2HC1 →  MgC12+C02+H20 

4z L¡c¡ LZ¡l ¢hµR¤l−Zl SeÉ ®p¡¢Xu¡j ®q„¡−jV¡ gp−gV (NaPO3)6, ®p¡¢Xu¡j L¡hÑ−eV 
(Na2CO3), ®p¡¢Xu¡j q¡C−XÊ¡„¡CX (NaOH), ®p¡¢Xu¡j A„¡−mV (Na2.C2O4), ¢m¢bu¡j 
L¡hÑ−eV (Li2CO3) CaÉ¡¢c ®k¡N Ll¡ quz 

5z k¡¢¿»L ¢jnÐZ pq−k¡−N j¡¢V LZ¡ ¢hµR¤lZ Ll¡ quz 

 

LcÑj LZ¡ j¡¢Vl ®i±a J 
l¡p¡u¢eL …Z¡hm£−a Ni£li¡−h 
fÐi¡h ®g−m Hhw E¢á−cl 
M¡−cÉ¡f¡c¡e plhl¡−q …l¦aÅf§ZÑ 
i§¢jL¡ f¡me L−lz 

¢hµR¤l−Zl p¡q¡−kÉ öd¤j¡œ 
jª¢šL¡ cm¡−L i¡‰¡ k¡u ¢L¿¹ 
fªbL fªbL LZ¡u f¢lZa Ll¡ 
k¡u e¡z 
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¢hµR¤¢la jª¢šL¡ LZ¡l BL¡l¢i¢šL f¢lj¡Z ¢eZÑu 
H fÜ¢a−a h¡¢m,f¢m J LcÑj LZ¡l f¢lj¡Z ¢eZÑu Ll¡ quz h¡¢m f¢m J LcÑj LZ¡l f¢lj¡Z 
¢eZÑ−ul SeÉ ame£LlZ J Q¡m¤e£LlZ fÜ¢a Ahmðe Ll¡ quz 
 
am¡e£LlZ 
¢hµR¤¢la jª¢šL¡ LZ¡ 1000¢p.¢p ¢p¢mä¡−l ¢e−u f¡¢e i¢aÑ L−l Eq¡l j¤−M ¢R¢f BV¢L−u 
Efl J ¢e−Q Ty¡¢L−u jª¢šL¡ LZ¡l am¡e£ fs−a ®cJu¡ quz 
 
c¤¢V fÐ¢œ²u¡u am¡e£LlZ fÜ¢al p¡q¡−kÉ jª¢šL¡ LZ¡l f¢lj¡Z ¢eZÑu Ll¡ k¡u 
1z q¡C−XÊ¡¢jV¡l fÜ¢a, J 
2z ¢f−fV pÉ¡Çf¢mw fÜ¢az 
 
jª¢šL¡ LZ¡l BL¡l ¢h−nÔo−Zl j§me£¢a h¡ q¡C−XÊ¡¢jV¡l fÜ¢al j§me£¢a 
®L¡e j¡dÉ−j jª¢šL¡ LZ¡l fa−el N¢a ¢eiÑl L−l Eq¡l BL¡l, Buae, OeaÅ J a−ml 
Jflz ®L¡e j¡dÉj ®kjex f¡¢e−a HLC OeaÅ ¢h¢nø hs jª¢šL¡ LZ¡…−m¡ ®R¡V jª¢šL¡ LZ¡ 
A−fr¡ A¢a â¦a ¢e−Q Sj¡ quz Cq¡l fl pj−ul hÉhd¡−e a¤me¡j§mLi¡−h r¤âL¡l 
LZ¡…−m¡l am¡e£ fs−a b¡−Lz fae N¢al Jfl ¢i¢š L−l jª¢šL¡ LZ¡ fªbL Ll¡ quz 
 
HL¢V al−m ¢e¢rç h¡ f¢aa jª¢šL¡ LZ¡l ®r−œ 

¢ejÀj¤M£ fa−el n¢š² (Downword Force) x Fd= 
4

3
πr

3
Ppg 

EdÄÑj¤M£ hm h¡ n¢š² (Up-ward force) x Fu = 
4

3
πr

3
PLg +6πnr 

 
kMe hm c¤¢V pj¡e qu AbÑ¡v Fd = Fu qu aMe pj£LlZ¢V cy¡s¡u x 
4

3
πr

3
Ppg = 

4

3
πr

3
PLg+6πnr 

h¡ r3Ppg = r3PLg+
9

2
nr 

h¡ r2Ppg = r2PLg + 
9

2
n 

h¡ r2Ppg - r2PLg = 
9

2
 n 

h¡ 
9

2
n = r

2
Ppg - r

2
PLg 

h¡ 
9

2
n = r

2
g (Pp - PL

 
) 

V =
2

9
-x

n

gr
2

(Pp-PL)  ®p.¢j./®p. 

 

®L¡e j¡dÉ−j jª¢šL¡ LZ¡l 
fa−el N¢a ¢eiÑl L−l Eq¡l 
BL¡l, Buae, OeaÅ J a−ml 
Jflz ®L¡e j¡dÉj ®kjex f¡¢e−a 
HLC OeaÅ ¢h¢nø hs jª¢šL¡ 
LZ¡…¢m ®R¡V jª¢šL¡ LZ¡ A−fr¡ 
A¢a â¦a ¢e−Q Sj¡ quz  
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HM¡−e, 
V  = LZ¡l fa−el N¢a (®p.¢j./−p.) 
r  = LZ¡l hÉ¡p¡dÑ (®p.¢j.) 
n = al−ml flj p¡¾cÐa¡ 
g = j¡dÉ¡LoÑeS¢ea aÅle (®p.¢j./®p.

2

) 
Pp = LZ¡l OeaÅ (NÊ¡j/¢p.¢p.) 
PL  = alm fc¡−bÑl OeaÅ (NË¡j/¢p.¢p.) 
2

9
 = dË¦hj¡e h¡ al−ml h¡d¡ ®cJu¡l rja¡  

 

Ef−ll p§œ q−a HV¡C fÐa£uj¡e qu ®k, HL¢V ¢e¢cÑø alm fc¡−bÑl ¢ial ¢c−u HLC Oe−aÅl 
L¢We LZ¡pj§−ql fa−el N¢a a¡−cl hÉ¡p¡−dÑl hNÑj¡−el p¡−b hª¢Ü f¡u AbÑ¡v Vαr2 ®Lee¡ 
Pp, PL J n dË¦h b¡−Lz 
 
Q¡m¤e£LlZ 
H fÐ¢œ²u¡u j¡¢V …ys¡ L−l 2 ¢j.¢j q−a 0.002 ¢j.¢j hÉ¡−pl ¢Râk¤š² Q¡m¤e£ à¡l¡ ®Y−m ®eJu¡ 
qu Hhw BL¡l Ae¤k¡u£ jª¢šL¡ LZ¡…−m¡ fªbL Ll¡ quz 
 
Ap¤¢hd¡ 
2-0.002¢jx hÉ¡−pl Q¡m¤e£ f¡Ju¡ M¤hC c¤lqz LZ¡…−m¡l BL¡−l ¢h¢iæa¡ S¢ea Ap¤¢hd¡ ®cM¡ 
®cuz 
 
®ØV¡Lp Hl p§œ (Stokes' law) 
¢h‘¡e£ ®ØV¡Lp (Stokes’) (1851) phÑfÐbj h−me ®k, alm fc¡−bÑl j−dÉ LZ¡l h¡ â−hÉl 
fa−el N¢a fae LZ¡¢Vl h¡ âhÉ¢Vl hÉ¡p¡−dÑl p¡−b pÇfLÑk¤š²z p§œ¢V q−µR x ®L¡e HL¢V 
LZ¡ alm fc¡−bÑl ¢ial ¢c−u fa−el pju alm fc¡bÑ¢V LZ¡l fa−e ®k h¡d¡ pª¢ø L−l a¡ 
LZ¡¢Vl hÉ¡p¡−dÑl Jfl ¢eiÑln£m, fªùa−ml Efl euz H p§œ¡e¤p¡−l, 

V =
2

9
x
dp - d

N
x gr

2
 

 

HM¡−e., 
V = LZ¡l fa−el N¢a (®p.¢j./®p.) 
g = j¡dÉ¡LoÑZS¢ea n¢š² (®p.¢j./®p.) 
dp = LZ¡l OeaÅ (NË¡j/¢p.¢p.) 
d = alm fc¡−bÑl OeaÅ (NË¡j/¢p.¢p.) 
r = LZ¡l hÉ¡p¡dÑ (®p.¢j.) 
N = al−ml h¡ â¡h−Ll flj p¡¾cÐa¡  
2

9
 = dË¦hj¡e h¡ al−ml h¡d¡ ®cJu¡l rja¡ 

 
E−f¡−l¡š² pj£LlZ q−a h¤T¡ k¡u ®k, HL¢V ¢e¢cÑø alm fc¡−bÑl ¢ial ¢c−u HLC Oe−aÅl 
L¢We LZ¡pj§−ql fa−el N¢a a¡−cl hÉ¡p¡−dÑl hNÑj¡−el p¡−b hª¢Ü f¡uz AbÑ¡v Vαr2 L¡lZ 
dp  J N dË¦hL b¡−Lz 
 
 
 

®L¡e HL¢V LZ¡ alm fc¡−bÑl 
¢ial ¢c−u fa−el pju alm 
fc¡bÑ¢V LZ¡l fa−e ®k h¡d¡ 
pª¢ø L−l a¡ LZ¡¢Vl hÉ¡p¡−dÑl 
Jfl ¢eiÑln£m, fªùa−ml Efl 
euz 
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®ØV¡Lp (Stokes) Hl p§−œl Ae¤¢ja naÑ¡hm£ 
®ØV¡Lp (Stokes) Hl p§−œl paÉa¡ LaL…−m¡ ®j±¢mL n−aÑl Jfl fÐ¢a¢ùaz na¡Ñhm£ 
¢ejÀl©f− 

1z alm fc¡−bÑl AZ¤l ®Q−u jª¢šL¡ LZ¡l BL¡l AhnÉC hs q−a q−h k¡−a hÊ¡E¢eu¡e 
N¢a LZ¡l fa−e h¡d¡ pª¢ø e¡ L−lz 

2z fae e−m fae â−hÉl a§me¡u k−bø f¢lj¡−Z alm âhÉ b¡L−a q−h k¡−a ®L¡e LZ¡l 
fae AeÉ ®L¡e LZ¡l à¡l¡ ¢h¢OÀa e¡ qu Abh¡ f¡−œl fÐ¡Q£−ll °eLVÉ à¡l¡ LZ¡l 
fae fÐi¡¢ha e¡ quz 

3z LZ¡…−m¡ AhnÉC cªt J jpªe q−a q−hz AeÉb¡u N−m k¡−hz 

4z alm fc¡bÑ J LZ¡…−m¡l j−dÉ ®L¡e ¢f¢µRma¡ b¡L−h e¡z 
5z LZ¡l fa−el N¢a ¢e¢cÑø j¡œ¡l ®h¢n q−he¡z al−ml p¡¾cÐa¡ LZ¡l fa−e h¡d¡ pª¢ø 

Ll−hz 
 
®ØV¡Lp (Stokes') Hl p§−œl p£j¡hÜa¡ 
1z pLm jª¢šL¡ LZ¡ HLC BLª¢al eu, ®kjex h¡¢m LZ¡ ®N¡m¡L¡l AeÉ¢c−L LcÑj LZ¡ 

®fÔV BLª¢alz ¢h¢iæ BLª¢al LZ¡ ¢h¢iæ N¢a−a fs−hz p¤al¡w Cq¡ ®ØV¡Lp 
(Stokes) Hl p§−œl HL¢V hs h¡d¡z 

2z LZ¡l fa−el N¢a j¡dÉ−jl p¡¾cÐa¡l f¢lhaÑ−el ¢hfl£ai¡−h f¢lh¢aÑa qu AbÑ¡v 
 
 
 
HSeÉ ¢h−nÔo−Zl pju HL¢V S¡e¡ a¡fj¡œ¡ ¢eu¿»Z Ll¡ BhnÉLz ®kje x 150C a¡fj¡œ¡u 
®Q−u 300C a¡fj¡œ¡u HL¢V LZ¡l fae N¢a 12% hª¢Ü f¡uz 
 
3z jª¢šL¡ LZ¡l OeaÅ ®ØV¡Lp (Stokes) Hl p§œ fÊ−u¡−Nl BlJ HL¢V hs h¡d¡z LZ¡ 

pj§−ql OeaÅ M¢eS J l¡p¡u¢eL Ef¡c¡e Hhw f¡¢e−k¡S−el j¡œ¡l Jfl ¢eiÑl L−lz 
HjeL£ ®L¡e LZ¡l OeaÅ p¢WLi¡−h ¢eZÑu Ll¡J L¢Wez  

®kje x HL¢V f¡¢e−k¡¢Sa LZ¡ Af¡¢e−k¡¢Sa LZ¡ A−fr¡ a¡s¡a¡¢s fs−hz 
 
®k−qa¤ LZ¡l fa−el N¢a HL¢V ¢e¢cÑø j¡œ¡l ®h¢n q−h e¡ HSeÉ f¢mLZ¡l ®Q−u hs LZ¡l 
N¢a ®kjex h¡¢m LZ¡l fae N¢a H p§−œl p¡q¡−kÉ ¢eZÑu Ll¡ k¡−h e¡z 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 1  
N¢a α  

 p¡¾cÐa¡l f¢lhaÑe 
¢h−nÔo−Zl pju HL¢V S¡e¡ 
a¡fj¡œ¡ ¢eu¿»Z Ll¡ BhnÉLz 
®kje x 150C a¡fj¡œ¡u ®Q−u 
300C a¡fj¡œ¡u HL¢V LZ¡l 
fae N¢a 12% hª¢Ü f¡uz 
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f¡−W¡šl j§mÉ¡ue 2.1 

p¢WL Eš−ll f¡−n ¢VL ¢Qq² (�) ¢cez 
1z ®L¡e¢V jª¢šL¡l ®i±a °h¢nøÉ eu? 

(L) h¤eV 
(M) pwk¤¢š² 
(N) pH 
(O) a¡fj¡œ¡ 

 
2z ®L¡muX¡m ®LÓl BL¡l ®L¡e¢V? 

(L) >0.02 ¢j.¢j. 
(M) <0.002 ¢j.¢j. 
(N) >0.0005 ¢j.¢j. 
(O) <0.0005 ¢j.¢j. 
 

3z ®k pjÙ¹ gpm i§¢ejÀÙÛ L¡ä h¡ j§−ml SeÉ Q¡o Ll¡ qu a¡−cl gm−el Ef−k¡N£ 
jª¢šL¡ LZ¡ ®L¡e¢V? 
(L) h¡¢m 
(M) f¡¢e 
(N) LcÑj 
(O) ®L¡muX¡m ®LÓ 
 

4z ®L¡e¢V jª¢šL¡ ¢p−j¢¾Vw fc¡bÑ eu? 
(L) AÉ¡m¤¢j¢eu¡j A„¡CX 
(M) ®p¡¢Xu¡j ®q„¡−jV¡gp−gV 
(N) Bule A„¡CX 
(O) jÉ¡N−e¢nu¡j L¡hÑ−eV 
 

5z ®ØV¡L−pl p§œ¡e¤p¡−l ®L¡e¢V paÉ? 
(L) V=r

2
 

(M) r=V
2
 

(N) Vαr
2
 

(O) Vαr 

 
6z Buae Ae¤p¡−l Lª¢o j¡¢V−a M¢eS Ef¡c¡−el Ns f¢lj¡Z La?  

(L) 40% 
(M) 50% 
(N) 45% 
(O) 73% 
 

7z ®L¡e Ef¡c¡e¢V j¡¢V EhÑla¡ J Evf¡ce rja¡l p¡−b pl¡p¢l pÇfLÑk¤š²? 
(L) f¡¢e 
(M) °Sh fc¡bÑ 
(N) M¢eS fc¡bÑ 
(O) h¡u¤ 
 
 
 

�
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f¡W 2.2 jª¢šL¡l NWe (Composition) J h¤eV (Soil Texture) 

H f¡W ®n−o Bf¢e − 

♦ jª¢šL¡  NWeL¡l£ Ef¡c¡epj§q hZÑe¡ Ll−a f¡l−hez 

♦ jª¢šL¡l h¤eV L£ a¡ hm−a J ¢mM−a f¡l−hez 

♦ h¤eV ¢i¢šL jª¢šL¡l ®nÊ¢Z¢hi¡N a¤−m dl−a f¡l−hez 

♦ k¤š²l¡øÌ J B¿¹SÑ¡¢aL fÜ¢a−a ¢h¢iæ h¤eV ®nÐ¢Z−a ¢hcÉj¡e h¡¢m,f¢m J LcÑjLZ¡l 
naLl¡ q¡l a¤−m dl−a f¡l−hez 

♦ Lª¢o−a jª¢šL¡ h¤e−Vl …l¦aÅ hZÑe¡ Ll−a f¡l−hez 

♦ jª¢šL¡l h¤eV ®nÐ¢Zl Eæue −L±nm hÉ¡M¡ Ll−a f¡l−hez 
 
jª¢šL¡ NWeL¡l£ Ef¡c¡e 
jª¢šL¡ HL¢V ¢eua f¢lhaÑen£m fÐ¡Lª¢aL ¢jnÐ fc¡bÑz ru£i§a ¢nm¡ J M¢e−Sl p¡−b °Sh 
fc¡bÑ Hhw f¡¢el ¢jnÐ−Z jª¢šL¡ pª¢ø quz ®k ®L¡e jª¢šL¡ fÐd¡ea Q¡l¢V Ef¡c¡e ¢e−u N¢Waz 
kb¡− 

1z M¢eS âhÉ (Mineral matter) 

2z °Sh âhÉ (Organic matter) 

3z f¡¢e h¡ Sm£u Awn (Water) 

4z h¡u¤ (Air) 
 
p¡d¡lZa Lª¢o j¡¢V−a H Q¡l¢V Ef¡c¡e ¢ejÀh¢ZÑa naLl¡ q¡−l Ef¢ÙÛa b¡−L x 
Ef¡c¡−el e¡j Buae¢i¢šL f¢lj¡Z JSe¢i¢šL f¢lj¡Z 
 j¡œ¡ % Ns % j¡œ¡ % Ns 

M¢eS âhÉ 40-50 45 60-85 73 
°Sh fc¡bÑ 5-10 5 <2 <2 
f¡¢e h¡ Sm£u Awn 1-50 25 <1 <1 
h¡u¤ 1-50 25 15-35 25 
phÑ−j¡V   100  100 
 
 
 
 
 
 
 
 
 
 
 
 
 

¢Qœ 2 x Buae¡e¤k¡u£ jª¢šL¡ NWeL¡l£ Ef¡c¡epj§q 
 
 

®k ®L¡e jª¢šL¡ fÐd¡ea Q¡l¢V 
Ef¡c¡e ¢e−u N¢Waz kb¡− 
1z M¢eS âhÉ (Mineral matter) 
2z °Sh âhÉ (Organic matter) 
3z f¡¢e h¡ Sm£u Awn (Water) 
4z h¡u¤ (Air) 
  

 

M¢eS âhÉ (45%) 
f¡¢e (25%) 

h¡u¤ (25%) 
°Sh fc¡bÑ 
(5%) 
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M¢eS âhÉ (Mineral matter) 

Buae J JSe ¢i¢š−a jª¢šL¡u M¢eS cÊ−hÉl naLl¡ Ns f¢lj¡Z kb¡œ²−j 45 J 73 i¡Nz 
j¡¢V−a M¢eS â−hÉl BL¡l hs q−m Hhw e¤¢s h¡ ÙÛ§m h¡¢mLZ¡l f¢lj¡Z h¡s−m j¡¢Vl f¡¢e 
d¡lZ rja¡ L−j k¡uz M¢eS âhÉ jª¢šL¡u E¢ác f¤¢ø Ef¡c¡−el i¡™¡lz M¢eS â−hÉl 
°h¢n−øÉl Jfl a¡ ¢eiÑln£mz f¡bl M™, h¡¢m LZ¡, f¢m LZ¡ J LcÑj LZ¡ pjeÄ−u jª¢šL¡ 
M¢eS âhÉ N¢Waz 
 
°Sh fc¡bÑ (Organic matter) 

E¢ác J fÐ¡¢Z−c−ql fQ−el g−m pªø fc¡bÑ k¡ jª¢šL¡u ¢j−n B−R a¡C jª¢šL¡ °Sh fc¡bÑz 
°Sh fc¡bÑ−L j¡¢Vl fÐ¡Z hm¡ quz °Sh fc¡−bÑl f¢lj¡−Zl Efl j¡¢Vl EhÑla¡ J Evf¡ce 
rja¡ pl¡p¢l ¢eiÑln£mz °Sh fc¡−bÑl f¢lj¡Z ®h¢n q−m j¡¢Vl …Z¡…Z Eæa quz °Sh fc¡bÑ 
A¢dL¡wn f¤¢ø Ef¡c¡−el i¡ä¡l ¢q−p−h ¢h−h¢Qaz 
 
f¡¢e h¡ Sm£u Awn (Water) 

jª¢šL¡ LZ¡l gy¡−L Abh¡ N¡−u ®n¡¢oa AhÙÛ¡u ®k Sm£u Awn ¢hcÉj¡e p¡d¡lZi¡−h a¡−L 
jª¢šL¡ f¡¢e hm¡ quz hª¢ø, ®pQ J ¢h¢iæ Sm¡nu q−m¡ jª¢šL¡ f¡¢el Evpz jª¢šL¡ f¡¢e−a 
E¢á−cl f¤¢ø Ef¡c¡epj§q Bue BL¡−l AhÙÛ¡e L−lz 
 
h¡u¤ (Air) 
jª¢šL¡ LZ¡l gy¡−L ¢hcÉj¡e h¡uh£u AwnC jª¢šL¡ h¡u¤z Hl j−dÉ l−u−R e¡C−VÊ¡−Se, A¢„−Se, 
L¡hÑe-X¡C A„¡CX J AeÉ¡eÉ NÉ¡pz 
 
HL¢V ¢hou j−e l¡M¡ fÐ−u¡Se a¡ q−m¡ x jª¢šL¡u h¡u¤ J f¡¢el f¢lj¡Z H−L A−eÉl Jfl 
¢eiÑln£mz AbÑ¡v jª¢šL¡ h¡u¤l f¢lj¡Z h¡s−m f¡¢el f¢lj¡Z L−jz Sm¡hÜ j¡¢V−a h¡u¤l 
f¢lj¡Z fÐ¡u n§eÉ L¡lZ H AhÙÛ¡u jª¢šL¡ LZ¡l pLm gy¡L f¡¢e à¡l¡ f§ZÑ b¡−Lz 
 
jª¢šL¡ h¤eV L£ (What is soil texture)? 

Bjl¡ S¡¢e, j¡¢V−a ¢ae dl−Zl LZ¡ (Soil seperates) ¢hcÉj¡ez Hl¡ q−m¡ h¡¢m, f¢m J LcÑj 
LZ¡z jª¢šL¡ h¤eV hm−a jª¢šL¡ÙÛ h¡¢m, f¢m J LcÑj LZ¡l a¤me¡j§mL f¢lj¡Z−L h¤T¡uz h¤eV  
q−m¡ jª¢šL¡l HL¢V AeÉaj ®i±a djÑz j¡¢Vl A−eL ®i±a …Z¡hm£ h¤e−Vl Jfl ¢eiÑln£mz 
pw‘¡ ¢q−p−h hm¡ ®k−a f¡−l ®k x 
 
h¤eV q−m¡ ®L¡e jª¢šL¡u ¢hcÉj¡e h¡¢m, f¢m J LcÑj LZ¡l B−f¢rL Ae¤f¡a h¡ naLl¡ 
q¡lz AeÉ Lb¡u H¢V jª¢šL¡ LZ¡l ÙÛ§ma¡ h¡ p§rÁa¡−L h¤T¡uz (Soil texture refers to the 
relative proportion or relative percentage of sand, silt and clay in a soil. In other words, it 

is the relative coarseness and fineness of soil particles or soil seperates).  

 
j¡¢V−L  p¢WLi¡−h hÉhq¡l Ll−a q−m Hl h¤eV pÇf−LÑ i¡m d¡lZ¡ b¡L¡ fÐ−u¡Sez ®kjex ®k 
j¡¢V−a h¡¢m LZ¡l f¢lj¡Z A¢dL ®p j¡¢Vl f¡¢e d¡lZ rja¡ Lj Hhw h¡¢m fÐd¡e j¡¢V−a j§m 
S¡a£u gpm i¡m quz p¤al¡w ®pQ, ¢eL¡n, gpm ¢ehÑ¡Qe, npÉ fkÑ¡u, p¡−ll fÐLª¢a J fÐ−u¡N 
fÜ¢a CaÉ¡¢c gpm Evf¡c−e hÉhq©a hÉhÙÛ¡fe¡ ®L±nmpj§q jª¢šL¡ h¤e−Vl Jfl ¢eiÑln£mz 
 
jª¢šL¡ h¤e−Vl ®nÐ¢Z¢heÉ¡p (Textural classification of soil) 
jª¢šL¡u ¢hcÉj¡e h¡¢m, f¢m J LcÑj LZ¡l Be¤f¡¢aL Ef¢ÙÛ¢al Jfl ¢i¢š L−l jª¢šL¡ 
h¤e−Vl ®nÐ¢Z¢heÉ¡p Ll¡ quz jª¢šL¡ h¤eV−L c¤C fÜ¢a−a ®nÐ¢Z¢heÉp Ll¡ q−u b¡−Lz H−cl 
HL¢V q−m¡ k¤š²l¡øÊ fÜ¢a (USDA System) J AeÉ¢V q−m¡ B¿¹ÑS¡¢aL fÜ¢az 

E¢ác J fÐ¡¢Z−c−ql fQ−el 
g−m pªø fc¡bÑ k¡ jª¢šL¡u ¢j−n 
B−R a¡C jª¢šL¡ °Sh fc¡bÑz 
°Sh fc¡bÑ−L j¡¢Vl fÐ¡Z hm¡ 
quz °Sh fc¡bÑ A¢dL¡wn f¤¢ø 
Ef¡c¡−el i¡ä¡l ¢q−p−h 
¢h−h¢Qaz 

®L¡e jª¢šL¡u ¢hcÉj¡e h¡¢m, 
f¢m J LcÑj LZ¡l B−f¢rL 
Ae¤f¡a h¡ naLl¡ q¡l−L h¤eV 
h−mz 



  h¡wm¡−cn E¾j¤š² ¢hnÄ¢hcÉ¡mu 
 

jª¢šL¡ ¢h‘¡e  40 
 

 
HLL LZ¡l f¢lj¡Z E−õMpq k¤š²l¡øÌ J B¿¹ÑS¡¢aL fÜ¢a−a jª¢šL¡l h¤e−Vl ®nÐ¢Z¢hi¡N 
h¤e−Vl e¡j k¤š²l¡øÌ fÜ¢a B¿¹ÑS¡¢aL fÜ¢a 

 h¡¢m f¢m LcÑj h¡¢m f¢m LcÑj 

h¡¢m 85-100 0-15 0-10 88-100 3-7 0-8 
®c¡Byn h¡¢m 70-85 0-30 0-15 63-88 3-25 0-12 
®h−m ®c¡Byn 43-80 0-50 0-20 70-92 0-12 8-29 
®c¡Byn 23-52 28-50 7-27 50-76 10-25 12-26 
f¢m ®c¡Byn 0-50 50-88 0-27 25-74 25-50 0-26 
f¢m 0-20 80-100 0-12 0-50 50-100 0-26 
®h−m Hy−Vm 
®c¡Byn 

45-80 0-28 20-35 63-83 0-10 17-30 

Hy−Vm ®c¡Byn 20-45 15-53 27-40 35-69 7-25 21-40 
f¢m Hy−Vm 
®c¡Byn 

0-20 40-73 27-40 0-49 25-74 26-40 

®h−m Hy−Vm 45-65 0-20 35-40 50-75 0-7 26-50 
f¢m Hy−Vm 0-20 40-60 40-60 0-34 25-60 40-75 
Hy−Vm 0-45 0-40 40-100 0-63 0-25 31-100 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
¢Qœ 3 x jª¢šL¡ h¤eV ¢eZÑ−ul Marshal’s Triangular Co-ordinate 
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jª¢šL¡l h¤eV ®nÐ¢Zl Eæa£LlZ (Development of soil textural class) 

1z Hy−Vm h¡ L¡c¡j¡¢V−L ®c¡Byn j¡¢V−a l©f¡¿¹¢laLlZ x h¡¢m, R¡C, Q¤e CaÉ¡¢c 
®k¡N L−l L¡c¡ j¡¢V−L ®c¡Byn j¡¢V−a l©f¡¿¹¢la Ll¡ k¡uz ®L¡eÚ ®L¡eÚ pju Ni£li¡−h 
Q¡o ¢c−m ¢eQ Ù¹−ll j¡¢V Ef−l E−W B−p g−m Bw¢nLi¡−h ®c¡Byn j¡¢V−a f¢lZa 
quz Lj−f¡ØV p¡l, ph¤S p¡l föf¡¢Ml jm-j§œ, f¢lj¡Z ja h¡¢m ®k¡N L−lJ H L¡S 
pj¡d¡ Ll¡ k¡uz 

2z ®h−m j¡¢V−L ®c¡Byn j¡¢V−a f¢lZaLlZ x f¡nÄÑha£Ñ ®L¡e EQ¤y S¢j h¡ M¡m, 
ec£ q−a e¡m¡ ®L−V S¢j−a f¡¢e fÐ−hn L¢l−u Q¡¢l¢c−Ll BCm ®h−dy l¡M−m œ²−j 
œ²−j ®h−m j¡¢V ®c¡Byn j¡¢V−a f¢lZa quz H R¡s¡ ®h−m j¡¢Vl p¡−b L¡c¡/Hy−Vm 
j¡¢V/ph¤S p¡l, föf¡¢Ml jm-j§œ ®k¡N L−lJ ®h−m j¡¢V−L ®c¡Byn j¡¢V−a f¢lZa Ll¡ 
k¡uz 

 
jª¢šL¡l h¤e−Vl …l¦aÅ (Importance of soil texture) 
 1z jª¢šL¡l ®nÐ¢Z¢hi¡N Ll−a pq¡ua¡ L−l g−m ®L¡e j¡¢V−a gpm Evf¡ce Ll¡ k¡−h a¡ 

¢eZÑu Ll¡ k¡uz 
 2z j¡¢Vl k−b¡fk¤š² hÉhq¡l J hÉhÙÛ¡fe¡ Ll−a pq¡ua¡ L−lz 
 3z ®L¡e ®L¡e pju ¢e¢cøÑ j¡¢Vl pH J f¤¢ø Ef¡c¡−el j¡œ¡ S¡e−a p¡q¡kÉ L−lz 
 4z jª¢šL¡l ®i±a, l¡p¡u¢eL J ¯S¢hL djÑ¡hm£ S¡e−a p¡q¡kÉ L−lz 
 5z j¡¢Vl f¡¢e d¡lZ rja¡ S¡e¡ k¡u g−m pju ja ®pQ J ¢eL¡n Ll¡ k¡uz 
 6z j¡¢Vl hup S¡e−a p¡q¡kÉ L−lz 
 7z c¡m¡e−L¡V¡, l¡Ù¹¡, ®lmfb, fÐiª¢a ¢ejÑ¡−Zl SeÉ ®L¡e ÙÛ¡e i¡m a¡ S¡e−a p¡q¡kÉ L−lz 
 8z i§¢j LoÑ−el p¤¢hd¡/Ap¤¢hd¡ pÇf−LÑ d¡lZ¡ Ll¡ k¡uz 
 9z j¡¢V−L ¢e¢cøÑ c−m ®nÐ¢Z¢hi¡N Ll−a pq¡ua¡ L−lz 
10z j¡¢Vl EhÑla¡, Evf¡cen£ma¡ Hhw h¡u¤ Qm¡Q−m (aeration) p¡q¡kÉ L−lz 
11z ¢nm¡r−ul fkÑ¡u (weathering stage) S¡e−a p¡q¡kÉ L−lz 
12z ec£l d¡−ll j¡¢V−a A¢dL h¡¢m b¡L¡u a¡ i§¢jr−u p¡q¡kÉ L−lz 
13z œ²j¡Na f¢ml Ù¹l Sj¡ q−u ec£l ®j¡qe¡u ¢h¢iæ h¤e−Vl j¡¢V N¢Wa qu k¡ Lª¢o L¡−S 

pq¡ua¡ L−lz 
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f¡−W¡šl j§mÉ¡ue 2.2 

p¢WL Eš−ll f¡−n ¢VL ¢Qq² (�) ¢cez 
1z jª¢šL¡ p¡d¡lZa Lu¢V Ef¡c¡e ¢c−u N¢Wa? 

(L) 3¢V 
(M) 4¢V 
(N) 5¢V 
(O) 6¢V 
 

2z jª¢šL¡u M¢eS fc¡−bÑl Buae¢i¢šL Ns f¢lj¡Z La? 
(L) 45% 
(M) 55% 
(N) 60% 
(O) 40% 
 

3z jª¢šL¡l h¡u¤l Buae¢i¢šL Ns f¢lj¡Z La? 
(L) 20% 
(M) 25% 
(N) 30% 
(O) 35% 
 

4z ®L¡eÚ¢V A¢dL¡wn f¤¢ø Ef¡c¡−el i¡ä¡l ¢q−p−h f¢l¢Qa? 
(L) f¡¢e 
(M) h¡u¤ 
(N) M¢eS fc¡bÑ 
(O) °Sh fc¡bÑ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�
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f¡W 2.3 jª¢šL¡l pwk¤¢š² (Soil structure) 

H f¡W ®n−o Bf¢e − 

♦ jª¢šL¡l pwk¤¢š² L£ a¡ hm−a J ¢mM−a f¡l−hez 

♦ jªª¢šL¡l pwk¤¢š²l ®nÐ¢Z¢heÉ¡p E−õM Ll−a f¡l−hez 

♦ pwk¤¢š² fÐL¡−nl ¢h¢iæ ®nÊZ£ ¢Qœpq hZÑe¡ Ll−a f¡l−hez 

♦ Lª¢o−a  jª¢šL¡ pwk¤¢š²l …l¦aÅ a¤−m dl−a f¡l−hez 

♦ jª¢šL¡ pwk¤¢š²l Evf¢šNa (genesis) ®L±nm hZÑe¡ Ll−a f¡l−hez 

♦ jª¢šL¡l h¤eV J pwk¤¢š²l a¤me¡ Ll−a f¡l−hez 
 
jª¢šL¡ h¤eV pÇf−LÑ Bjl¡ f§hÑha£Ñ  f¡−W B−m¡Qe¡ L−l¢Rz haÑj¡e f¡−W jª¢šL¡ pwk¤¢š² ¢e−u 
B−m¡Qe¡ Ll−h¡zjª¢šL¡ pwk¤¢š² jª¢šL¡l HL¢V AaÉ¿¹ …l¦aÅf§ZÑ ®i±a djÑz gpm Evf¡c−e 
Hl …l¦aÅ Af¢lp£jz HR¡s¡ ¢ejÑ¡Z L¡S AbÑ¡v  c¡m¡e ®L¡W¡, l¡Ù¹¡, ®pa¤ CaÉ¡¢c ¢ejÑ¡Z L¡−S 
jª¢šL¡ pwk¤¢š² pÇf−LÑ ¢h−no ‘¡e b¡L¡ fÐ−u¡Sez 
 
jª¢šL¡ pwk¤¢š² L£ (What is soil structure)? 

j¡¢V LZ¡ ®kje− h¡¢m, f¢m J LcÑjLZ¡ flØfl k¤š²i¡−h p¢‹a qJu¡l g−m j¡¢Vl cm¡ ®k 
¢heÉ¡p h¡ BL¡l fÐ¡ç qu a¡−L j¡¢Vl pwk¤¢š² hm¡ quz 
 

j¡¢V−a ¢hcÉj¡e ¯Sh fc¡bÑ, Bule J AÉ¡m¤¢j¢eu¡j A„¡CX (Fe203 J Al203) Hhw LÉ¡m¢pu¡j 
J jÉ¡N−e¢pu¡j L¡hÑ−eV (CaCO3 J MgCO3) H pLm ¢p−j¢¾Vw fc¡bÑ j¡¢Vl cm¡ NW−e 
pq¡ua¡ L−lz jª¢šL¡l pwk¤¢š² pÇf−LÑ ¢hÙ¹¡¢la B−m¡Qe¡l f§−hÑ ¢ejÀh¢ZÑa nëpj§q pÇf−LÑ 
S¡e¡ fÐ−u¡Sez 
 
j¡¢Vl cm¡ h¡ ®fX (Ped) Hhw ®Ym¡ (Clod) j¡¢Vl pwk¤¢š²l p¡−b pÇfLÑk¤š²z 
 

®fX (Ped) x fÐ¡Lª¢aL J ü¡i¡¢hL fÐ¢œ²u¡u pªø j¡¢Vl pwk¤¢š²l HLLz  

®Ym¡ (Clod) x LoÑeS¢ea L¡l−Z J Lª¢œji¡−h pªø j¡¢Vl pwk¤¢š²l HLLz 

cm¡ Mä (Fragments) x fÐ¡Lª¢aL i¡−h pªø cm¡l (peds) iNÀ¡wnz 

LwLl h¡ e¤¤¢s (Concretion) x j¡¢V−a âh£i§a mhZ Adx−r¢fa q−u LwLl pª¢ø quz 
 
j¡¢Vl pwk¤¢š² ®nÐ¢Z¢heÉ¡p (Classification of soil structure) 
j¡¢Vl pwk¤¢š²−L fÐd¡ea ¢ae i¡−N i¡N Ll¡ k¡uz 

A. fÐL¡l Ae¤p¡−l (Classification according to Type)z 

B. ®nÐ¢Z Ae¤p¡−l (Classification according to Class)z 

C. œ²j Ae¤p¡−l (Classification according to Grade)z 
 
A. pwk¤¢š²l fÐL¡l x cm¡l BLª¢al J SÉ¡¢j¢aL BL¡l Hl Jfl ¢i¢š L−l j¡¢Vl 

pwk¤¢š²−L 4 (Q¡l) i¡−N i¡N Ll¡ k¡u  

i. b¡m¡Lª¢a (Plate like) 

ii. ¢fÐSj¡Lª¢a (Prism like) 

iii. ®Q±L¡Lª¢a (Block like) 

iv.  Ef−N¡m¡Lª¢a (Sphere like) 

j¡¢V LZ¡ ®kje− h¡¢m, f¢m J 
LcÑjLZ¡ flØfl k¤š²i¡−h 
p¢‹a qJu¡l g−m j¡¢Vl cm¡ 
®k ¢heÉ¡p h¡ BL¡l fÐ¡ç qu 
a¡−L j¡¢Vl pwk¤¢š² hm¡ quz 
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B. pwk¤¢š²l ®nÐ¢Z h¡ cm x j¡¢Vl cm¡l BL¡l (Size) Ae¤p¡−l  fÐd¡ea 5¢V ®nÐ¢Zl 
pwk¤¢š² E−õM Ll¡ k¡uz H…−m¡ ¢ejÀl©f x  

i. A¢a p§rÁ h¡ A¢a f¡am¡ (Very fine or very thin)z ®kje Hy−Vm, ®h−m, Hy−Vm 
®c¡Bynz 

ii. p§rÁ h¡ f¡am¡ (Fine or thin) 

iii. jdÉj (Medium) 

iv. ®j¡V¡ h¡ f¤l¦ (Coarse or thick) 

v. M¤h ®j¡V¡ h¡ M¤h f¤l¦ (Very coarse or vrey thick) 
 
C. pwk¤¢š² œ²j x j¡¢Vl cm¡l HLL…−m¡ Øføa¡ J cªta¡ Ae¤p¡−l pwk¤¢š²−L 4 (Q¡l) 

i¡−N i¡N Ll¡ k¡u x 

i. pwk¤¢š²q£e (Structureless) 

ii. c¤hÑm (Weak) 

iii. jdÉj (Moderate) 

iv. L¢We (Strong) 
 
pwk¤¢š² fÐL¡−ll ¢h¢iæ ®nÐ¢Zl hZÑe¡ 

i.  b¡m¡Lª¢a (Plate Like) HC pwk¤¢š²l A¿¹i§Ñš² ®fX…−m¡ Ae¤i§¢jL ¢cL (Horizontal) 
hl¡hl Eæ¢a m¡i L−l ®fÔV¡L¡l,f¡a¡Lª¢a h¡ ®m¾p BLª¢a pª¢ø L−lz H BLª¢a Bh¡l 
c¤'fÐL¡l kb¡ x 
(L) ®fÔ¢V (Platy) x cm¡…−m¡ (aggregates) ®fÔ−Vl jaz ®fÔV…−m¡ HL¢V AeÉ¢V−L 

A¢aœ²j L−l, AfÐ−hnÉ J f¤l¦ (thick)z 

(M) mÉ¡¢je¡l (Laminar) x ph °h¢nøÉC ®fÔ¢Vl ja a−h f¡am¡ (thin) 
 

ii. ¢fÐSj¡Lª¢a (Prism Like) x H pwk¤¢š²l A¿¹iÑ¤š² ®fX…−m¡ EdÄÑi§¢jLi¡−h Eæ¢a m¡i 
L−l ¢fm¡−ll ja quz H pwk¤¢š² Bh¡l 2 (c¤C ) fÐL¡l 
(L) ¢fÐS−j¢VL (Prismatic) x ¢fÐSj¡L¡l cm¡l Ef−ll am kMe pj¡e J jpªe qu 

aMe a¡−L ¢fÐS−j¢VL hm¡ quz 
(M) Ù¹ñ¡L¡l (Columnar) x ¢fÐSj¡L¡l cm¡l Ef−ll am ®N¡m¡L¡l q−m a¡−L 

Lm¡je¡l hm¡ quz 
 

iii. ®Q±L¡Lª¢a (Block like) x H−r−œ ®fX…−m¡ p¢‹a q−u ¢LEhp BL¡l Hhw 
j¡¢VLZ¡…−m¡ HL¢œa q−u Ruam ¢h¢nø BL¡l d¡lZ L−l k¡q¡l °cOÑ, fÐÙÛ J EµQa¡ 
fÐ¡u pj¡ez ®Q±L¡L¡l pwk¤¢š² 2 fÐL¡l q−a f¡−lz 

(L) ®L±¢ZL ®Q±L¡Lª¢a (Angular Blocky) x kMe cm¡…−m¡ Oe−Ll ja Hhw 
Qa¤Øf¡−nÄÑl d¡l…−m¡ Øfø, fÐnÙÛ J a£rÈ ®L¡Z¡L¡l qu aMe a¡−L ®L±¢ZL 
®Q±L¡Lª¢a h−mz 

(M) Ef−L±¢ZL ®Q±L¡Lª¢a (Sub-angular Blocky) x kMe cm¡l d¡l…−m¡ AØfø 
Hhw ¢Le¡l¡ fÐ¡u ®N¡m¡L¡l qu aMe a¡−L Ef−L±¢ZL ®Q±L¡Lª¢a h−mz 

 

iv. Ef-−N¡m¡Lª¢a (Sphere like or spheroidal) x cm¡ h¡ ®f−Xl BL¡l ®j¡V¡j¤¢V 
®N¡m¡L¡l Hhw p¡d¡lZa BL¡−l ®R¡Vz HC cm¡−L c¤C i¡−N i¡N Ll¡ k¡uz kb¡ x 
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(L) NËÉ¡e¤m¡l h¡ c¡e¡c¡l (Granular) x kMe cm¡…−m¡ a¤me¡j§mLi¡−h Lj låÌk¤š² 
b¡−L Hhw H−L i¡‰¡ k¡u e¡ aMe a¡q¡−L NËÉ¡e¤m¡l h−mz  

(M) Q§ZÑ¡L¡l NWe h¡ œ²¡ð (Crumb) x kMe ®fX…−m¡ a¤me¡j§mLi¡−h ®h¢n 
låÌk¤š² b¡−L Hhw H−L i¡‰¡ k¡u aMe a¡q¡−L œ²¡ð h−mz 

 

 
 
 
 
 

 
 
 

L x b¡m¡Lª¢a 

 
 
 
 
 

 
O x ®L±¢ZL ®Q±L¡Lª¢a 

 

 
 
 
 
 

 
 
 

M x ¢fÐS−j¢VL 

 

 
 
 
 

P x Ef−L±¢ZL ®Q±L¡Lª¢a 

 

 
 
 
 
 

 
 
 

N x Ù¹ñ¡L¡l 

 

 
 

Q x c¡e¡c¡l 
 
 

 
 
 

R x œ²¡ð 
 

¢Qœ 4 x ¢h¢iæ fÐL¡l jª¢šL¡ pwk¤¢š² 
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Lª¢o−a jª¢šL¡ pwk¤¢š²l …l¦aÅ (Importance of soil structure in agriculture) 

Lª¢o−a j¡¢Vl pwk¤¢š² M¤hC …l¦aÅf§ZÑ i§¢jL¡ f¡me L−lz ¢e−jÀ a¡ B−m¡Qe¡ Ll¡ q−m¡ x 
(1) pwk¤¢š² j¡¢Vl HL¢V E−õM−k¡NÉ ®i±a djÑ k¡ AeÉ¡eÉ ®i±a djÑ ®kje x p¢µRcÐa¡, f¡¢e, 

h¡u¤ Qm¡Qm, BcÊÑa¡ Hhw Buae£ OeaÅ CaÉ¡¢c−L ¢eu¿»Z L−lz p¤al¡w E¢á−cl hª¢Ü 
J Eæu−e pwk¤¢š² M¤hC pÇfLÑk¤š²z 

(2) a¡fj¡œ¡ ÙÛ¡e¡¿¹−l p¡q¡kÉ L−lz 
(3) E¢á−cl ¢nLs ¢hÙ¹¡−l p¡q¡kÉ L−lz 
(4) °Sh fc¡−bÑl ¢h−u¡Se J AZ¤¯S¢hL L¡k¡Ñhm£ hª¢Ü j¡¢Vl pwk¤¢š² à¡l¡ ¢eu¢¿»a quz 
(5) j¡¢Vl djÑ S¡e−a p¡q¡kÉ L−lz 
(6) ®L¡e j¡¢V−a ®L¡e gpm S¾j¡−e¡ k¡−h a¡q¡ j¡¢Vl pwk¤¢š²l p¡q¡−kÉ S¡e¡ k¡uz 
(7) j¡¢Vl hÉhÙÛ¡fe¡u hÉhq¡l Ll¡ quz 
(8) b¡m¡Lª¢a pwk¤¢š² f¡¢el Ah¡d ¢e×L¡n−e h¡d¡ pª¢ø L−lz 
(9) c¡e¡Lª¢a J œ²¡ð pwk¤¢š² j¡¢Vl ph−Q−u i¡m AhÙÛ¡ Be¡ue L−lz Lª¢o L¡−Sl SeÉ H 

dl−Zl pwk¤¢š² Ešjz 
(10) Q¡o ®cJu¡, p¡l ®cJu¡, m¡C¢jw Ll¡ fÐiª¢a à¡l¡ pwk¤¢š² fÐi¡¢ha qu Hhw j¡¢Vl 

pwk¤¢š²l Jfl ¢eiÑl L¢lu¡ ¢h¢iæ fÜ¢a−a j¡¢Vl LoÑe pj¡d¡ Ll¡ quz 
 

j¡¢Vl pwk¤¢š²l Evf¢š (Genesis of soil structure) 
Bjl¡ pq−SC Ae¤j¡e Ll−a f¡¢l ®k, j¡¢Vl Evp hÙº (Parent  material) HL c¡e¡ ¢h¢nø 
®kje x h¡¢m fÐd¡e j¡¢V, Abh¡ pwqa ®kje x LcÑj fÐd¡e j¡¢V Hhw HC AhÙÛ¡ q−a j¡¢Vl 
pwk¤¢š² pª¢øl L¡S öl¦ quz j¡¢Vl HLL c¡e¡…−m¡ f¤”£i§a q−u cm¡ h¡ pwk¤¢š² pª¢ø L−lz 
®kje x X¡C−f¡m¡l f¡¢e-®j±−ml BW¡−m¡ fÐi¡h h¡lh¡l ¢i−S k¡Ju¡ h¡ ö¢L−u k¡Ju¡ j¡¢V−a 
kb¡œ²−j pÇfÐp¡le J pwL¤m¡e OV¡u k¡−a j¡¢VLZ¡ p¡j−e ¢fR−e B−¾c¡¢ma qu Hhw Hi¡−h 
j¡¢Vl cm¡u g¡Vm h¡ ¢Qs ®cM¡ k¡uz f¡¢e ö¢L−u ®N−m j¡¢V LZ¡…−m¡ f¤Zl¡u O¢eù q−u cm¡ 
cªt q−u k¡uz H q−µR j¡¢V−a cm¡ pª¢ø−a f¡¢el AeÉaj L¡Sz j¡¢V−a pwk¤¢š² pª¢øl ašÆ k¡ 
®q¡L e¡ ®Le H Lb¡ ü£Lªa ®k, HLL j¡¢V LZ¡…−m¡l f¡lØf¡¢lL hå−el SeÉ ®L¡e fÐL¡l 
BW¡−m¡ h¡ håe âhÉ fÐ−u¡Sez H pjÙ¹ håe cÊ−hÉl j−dÉ fÐd¡e q−µR j¡¢Vl ®L¡m−uX, 
l¡p¡u¢eL mhZ J de¡aÈL A¡ue (Cation), E¢ác, ¢nLs, AZ¤S£−hl L¡kÑ¡hm£, Q¡o¡h¡c CaÉ¡¢cz 
 

j¡¢Vl h¤eV J pwk¤¢š²l j−dÉ f¡bÑLÉ 
 j¡¢Vl h¤eV  j¡¢Vl pwk¤¢š² 

1z jª¢šL¡ Ù¹−ll ÙÛ¡u£ °h¢nøÉ k¡ c£OÑ 
pj−ul hÉhd¡−e f¢lh¢aÑa qu e¡z 

1z ÙÛ¡u£ euz ¢h¢iæ f¢lQkÑ¡ ®kje x °Sh 
J l¡p¡u¢eL p¡l fÐ−u¡N, i§¢jLoÑe 
fÐiª¢al à¡l¡ f¢lhaÑe Ll¡ k¡uz 

2z k¡¢¿»L ¢h−nÔoZ à¡l¡ S¡e¡ k¡uz 2z k¡¢¿»L ¢h−nÔoZ à¡l¡ S¡e¡ k¡u e¡z 
3z h¡¢m, f¢m, J LcÑjLZ¡l hÉ¡−pl Jfl 

¢i¢š L−l œ²j¡eÄ−u ®nÐ¢Z¢hi¡N Ll¡ quz 
3z j¡¢Vl cm¡l h¢ql¡hle J SÉ¡¢j¢aL 

BL¡−ll Jfl ¢i¢š L−l ®nÐ¢Z¢hi¡N 
Ll¡ quz 

4z ®nÐ¢Z¢hi¡−Nl SeÉ USDA J ISSS  
¢p−ØVj J ®j¡q−ll cn iNÀ¡wn fÜ¢a 
N−s E−W−Rz 

4z HC l©f ®L¡e fÜ¢a−a N−s E−W¢ez 

5z ®h−m ®c¡-Ay¡n J f¢m ®c¡-A¡yn Lª¢o 
L¡−Sl SeÉ Ef−k¡N£z 

5z œ²¡ð J c¡e¡c¡l NWe Lª¢o L¡−Sl SeÉ 
Ef−k¡N£z 

6z ®h¢nl i¡N ®r−œ ¢nm¡r−ul j¡dÉ−j 
Evfæ quz 

6z °S¢hL J ®i±a L¡kÑ¡hm£ à¡l¡ Evfæ 
quz 

7z q¡−al Ae¤i§§¢al j¡dÉ−j ¢eZÑu h¡ ne¡š² 
Ll¡ k¡uz 

7z ®i±a ®Qq¡l¡ à¡l¡ ¢eZÑu h¡ ne¡š² Ll¡ 
k¡uz 

c¡e¡Lª¢a J œ²¡ð pwk¤¢š² j¡¢Vl 
ph−Q−u i¡m AhÙÛ¡ Be¡ue 
L−lz Lª¢o L¡−Sl SeÉ H 
dl−el pwk¤¢š² Ešjz 
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f¡−W¡šl j§mÉ¡ue 2.3 

p¢WL Eš−ll f¡−n ¢VL ¢Qq² (�) ¢cez 
1z jª¢šL¡ pwk¤¢š² L¡−L h−m? 

(L) h¡¢m, f¢m J LcÑj LZ¡ flØfl p¢‹a qJu¡l gm¡gm−L 
(M) h¡¢m, f¢m J LcÑj LZ¡l p§ra¡ J ÙÛ§ma¡−L 
(N) h¡¢m, f¢m J LcÑj LZ¡l naLl¡ q¡l−L 
(O) jª¢šL¡ LZ¡l BL¡l J NWe−L 
 

2z Lª¢o L¡−Sl SeÉ Ešj jª¢šL¡ pwk¤¢š² ®L¡e…−m¡? 
(L) ®fÔ¢V J mÉ¡¢je¡l 
(M) ¢fÐS−j¢VL J Ù¹ñ¡L¡l 
(N) ®L±¢ZL J Ef−L±¢ZL ®Q±L¡Lª¢a 
(O) c¡e¡c¡l J œ²¡ð 
 

3z ®L¡e¢V jª¢šL¡ pwk¤¢š²l p¡−b pÇf¢LÑa eu? 
(L) m¡C¢jw 
(M) p¡l fÐ−u¡N 
(N) h¤eV 
(O) LoÑe 
 

4z jª¢šL¡ pwk¤¢š²−L L£i¡−h ®nÐ¢Z¢heÉ¡p Ll¡ qu? 
(L) h¡¢m, f¢m J LcÑj LZ¡l hÉ¡−pl Jfl ¢i¢š L−l 
(M) j¡¢Vl cm¡l h¢ql¡hlZ J SÉ¡¢j¢aL BL¡−ll Jfl ¢i¢š L−l 
(N) °S¢hL J ®i±a L¡kÑ¡hm£l Jfl ¢i¢š L−l 
(O) LZ¡l naLl¡ q¡−ll Jfl ¢i¢š L−l 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�
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f¡W 2.4 jª¢šL¡l OeaÅ (Soil density) 

H f¡W ®n−o Bf¢e − 

♦ OeaÅ L£ a¡ hm−a J ¢mM−a f¡l−hez 
♦ jª¢šL¡l Buae£ OeaÅ J LZ¡ OeaÅ hZÑe¡ Ll−a f¡l−hez 
♦ ¢h¢iæ lL−jl jª¢šL¡u Buae£ J LZ¡ Oe−aÅl p£j¡ E−õM Ll−a f¡l−hez 
♦ Lª¢o S¢j−a jª¢šL¡ Oe−aÅl …l¦aÅ hZÑe¡ Ll−a f¡l−hez 
♦ jª¢šL¡l låÌ f¢lpl (Pore space) Hhw Hl …l¦aÅ a¤−m dl−a f¡l−hez 
 
OeaÅ ®k ®L¡e fc¡−bÑl HL¢V ®i±a djÑz pw‘¡ ¢q−p−h Bjl¡ S¡¢e, ®L¡e fc¡−bÑl HLL 
Bua−el il−L Hl OeaÅ hm¡ quz 

AbÑ¡v OeaÅ = 
il

Buae

 

 

i−ll HLL NË¡j Hhw Bua−el HLL Oe ®p..¢j (cm3 h¡ c.c) qJu¡u Oe−aÅl HLL q−m¡ 
NË¡j/Oe ®p.¢j. (g/cm3

) z ®kje x f¡¢el OeaÅ 1 NË¡j/ Oe ®p.¢j., f¡l−cl OeaÅ 13.5 NË¡j/ 
Oe ®p.¢j.z 
 

®k−qa¤ jª¢šL¡ HL¢V fc¡bÑ ®p−qa¤ Hl AhnÉC OeaÅ l−u−Rz OeaÅ jª¢šL¡l HL¢V AeÉaj 
®i±a …Zz 
 

jª¢šL¡l OeaÅ fÐd¡ea c¤C fÐL¡lz kb¡− 

1z Buae£ OeaÅ (Bulk density) 
2z LZ¡ OeaÅ (Particle denisty) 
 

Buae£ OeaÅ (Bulk density) 
HLL Bua−el öL−e¡ jª¢šL¡l il−L jª¢šL¡l Buae£ OeaÅ h−mz jª¢šL¡l Buae£ OeaÅ 
®hl Ll¡l pju jª¢šL¡l låÌ f¢lp−ll (Pore space) Buae−L ¢q−ph Ll¡ quz låÌ f¢lpl 
q−m¡ jª¢šL¡ LZ¡l jdÉL¡l h¡u¤ à¡l¡ cMmLªa ÙÛ¡−el Buaez Buae£ OeaÅ ®hl Ll¡l f§−hÑ 
jª¢šL¡−L 1050 ®p. a¡fj¡œ¡u Q¤õ£−a öL¡−e¡ quz g−m jª¢šL¡ ®b−L BcÑÊa¡ AbÑ¡v Sm£u 
Awn c§l£i§a quz jª¢šL¡l Buae£ OeaÅ ¢ejÀ¢m¢Ma p§−œl p¡q¡−kÉ fÐL¡n Ll¡ k¡u− 
 
 
 
 
 

Buae£ OeaÅ jª¢šL¡l Q¡fhÜa¡ (Compactness) fÐL¡n L−lz Buae£ OeaÅ ka ®h¢n q−h 
jª¢šL¡ aa ®h¢n Q¡fhÜ (Compact) h¤T¡−hz ¢hfl£aœ²−j, Buae£ OeaÅ ka Lj q−h jª¢šL¡ 
aa T¤l T¤−l q−hz ®pSeÉ Buae£ OeaÅ à¡l¡ S¢j−a E¢á−cl ¢nL−sl hª¢Ü, f¡¢e Qm¡Qm, 
h¡u¤l f¢lj¡Z Hhw cªt Ù¹−ll (Hardpan) Ef¢ÙÛ¢a S¡e¡ k¡uz Hph ®S−e pq−SC jª¢šL¡l SeÉ 
fÐ−u¡Se£u hÉhÙÛ¡fe¡ fÜ¢a ¢edÑ¡lZ Ll¡ k¡uz HR¡s¡ jª¢šL¡l Buae£ Oe−aÅl à¡l¡ Hl f¡¢e 
f¢l−n¡oZ rja¡ J h¡u¤ Qm¡Qm ¢eZ£Ña quz 
 

p¡d¡lZa Lª¢o jª¢šL¡l Buae£ OeaÅ 1.1-1.4 NË¡j/¢p.¢p.z M¢eS J °Sh j¡¢Vl Buae£ OeaÅ 
kb¡œ²−j 1.1-1.8 NË¡j/ ¢p.¢p. J 0-0.5 NË¡j/¢p.¢pz jª¢šL¡l låÌ f¢lpl h¡s¡l p¡−b p¡−b 
Buae£ OeaÅ qÊ¡p f¡uz jª¢šL¡l ®i±a djÑ¡hm£ S¡e¡l SeÉ LZ¡ Oe−aÅl Q¡C−a Buae£ OeaÅ 
®h¢n …l¦aÅf§ZÑz ®k jª¢šL¡l Buae£ OeaÅ ka Lj ®p j¡¢Vl ®i±a djÑ¡hm£ Q¡−ol SeÉ aa 
®h¢n Ef−k¡N£z i§-fª−ùl ka Ni£−l k¡Ju¡ k¡u Buae£ OeaÅ aa ®h−s k¡uz S¢j−a °Sh 
fc¡bÑ/°Sh p¡l ®k¡N Ll−m S¢jl jª¢šL¡l Buae£ OeaÅ L−j k¡uz 

HLL Bua−el öL−e¡ 
jª¢šL¡l il−L jª¢šL¡l 
Buae£ OeaÅ h−mz 

jª¢šL¡l ®i±a djÑ¡hm£ S¡e¡l 
SeÉ LZ¡ Oe−aÅl Q¡C−a 
Buae£ OeaÅ ®h¢n …l¦aÅf§ZÑz 
®k jª¢šL¡l Buae£ OeaÅ ka 
Lj ®p j¡¢Vl ®i±a djÑ¡hm£ 
Q¡−ol SeÉ aa ®h¢n Ef−k¡N£z 

 Q¤õ£ n¤L¡−e¡ jª¢šL¡l il 
Buae£ OeaÅ =  NË¡j/¢p.¢p. 
 låÌ f¢lplpq jª¢šL¡l Buae 



K…wl I cjøx Dbœqb ¯‹zj 
 

BDwbU-2 49  
 

LZ¡ OeaÅ (Particle density) 
jª¢šL¡l L¢We Aw−nl OeaÅ−L LZ¡ OeaÅ e¡−j A¢i¢qa Ll¡ quz LZ¡ Oe−aÅ jª¢šL¡l alm 
(f¡¢e) J NÉ¡p£u (h¡a¡p) Awn−L ¢h−hQe¡ Ll¡ qu e¡z pw‘¡ ¢q−p−h hm¡ k¡u, jª¢šL¡ LZ¡l 
(Soil particles) HLL Bua−el il−L LZ¡ OeaÅ (Particle density) hm¡ qu (The particle 
density of soil solids is defined as the mass per unit volume of soil particles)z pQl¡Ql 
NË¡j/¢p.¢p. HL−L fÐL¡n Ll¡ quz LZ¡ OeaÅ−L ¢ejÀ¢m¢Ma p§−œl p¡q¡−kÉ fÐL¡n Ll¡ k¡u x 
 
 
 
 
 
LZ¡ Oe−aÅ låÌ f¢lpl (Pore space) ®L ¢h−hQe¡ Ll¡ qu e¡z H OeaÅ jª¢šL¡u °Sh J 
A¯Sh fc¡−bÑl Ef¢ÙÛ¢a ¢e−cÑn L−lz M¢eS fÐd¡e j¡¢Vl LZ¡ OeaÅ 2.60-2.70 NË¡j/¢p.¢p. q−u 
b¡−Lz ¢elr£u A’−ml jª¢šL¡ ®kM¡−e ®m±q A„¡CX ®h¢n b¡−L ®pM¡−e LZ¡ OeaÅ A−fr¡Lªa 
®h¢n quz Aflf−r °Sh fc¡bÑ pjªÜ jª¢šL¡u ¢ejÀ LZ¡ OeaÅ q−u b¡−Lz EµQ °Sh fc¡bÑ 
pÇfæ jª¢šL¡l LZ¡ OeaÅ 1.2-1.7 NË¡j/¢p.¢p.z jª¢šL¡l Ef−ll Ù¹−l a¤me¡j§mLi¡−h °Sh 
fc¡bÑ ®h¢n b¡−L ¢hd¡u jª¢šL¡ f¡nÄÑ¢Q−œl (Profile) Ef−ll Ù¹−l ¢ejÀ LZ¡ OeaÅ Hhw ¢e−Ql 
Ù¹−l EµQ LZ¡ OeaÅ q−u b¡−Lz p¡d¡lZi¡−h M¢eS j¡¢Vl LZ¡ OeaÅ 2.65 NË¡j/¢p.¢p. dl¡ quz 
jª¢šL¡l LZ¡ OeaÅ phÑc¡C Buae£ Oe−aÅl Q¡C−a ®h¢n q−u b¡−Lz   
 
 
 
 
Ae¤n£me (Activity) x jª¢šL¡ LZ¡ OeaÅ J Buae£ Oe−aÅl f¡bÑLÉ ¢e−cÑn f§hÑL 
HL¢V a¡¢mL¡ °a¢l Ll¦ez 
 
 
 
Lª¢o−a jª¢šL¡ Oe−aÅl …l¦aÅ (Importance of soil density in agriculture) 

jª¢šL¡ Oe−aÅl Jfl Lª¢o L¡−S jª¢šL¡ hÉhÙÛ¡fe¡ fÜ¢a ¢eiÑln£mz ¢e−Q pw−r−f Lª¢o−a 
jª¢šL¡ Oe−aÅl …l¦aÅ a¤−m dl¡ q−m¡ x 
(1) jª¢šL¡u h¡u¤ Qm¡Qm, f¡¢el Ae¤pËhZ (water infiltration), AZ¤°S¢hL L¡kÑ¡hm£ CaÉ¡¢c 

gpm Evf¡c−el f§hÑnaÑz Buae£ OeaÅ ®h¢n q−m jª¢šL¡u h¡u¤ Qm¡Qm, AZ¤°S¢hL 
L¡kÑ¡hm£ J f¡¢el Ae¤pËhe L−j k¡uz g−m E¢á−cl ¢nL−sl hª¢Ü J ¢hÙ¹¡l Lj quz 
®p−r−œ fkÑ¡ç °Sh fc¡bÑ ®k¡N L−l AhÙÛ¡l Eæue OV¡−e¡ ®k−a f¡−lz 

(2) Buae£ OeaÅ ®h¢n q−m jª¢šL¡ öL¡−e¡l pju ®g−V ®k−a f¡−lz 
(3) jª¢šL¡l LZ¡ OeaÅ ®h¢n q−m h¡u¤ Qm¡Qm L−j k¡uz EµQal LZ¡ OeaÅ i¡l£ M¢e−Sl 

B¢dLÉ h¤T¡uz i¡l£ M¢e−Sl A¡¢d−LÉ A−eL gp−mlC Evf¡ce hÉ¡qa quz 
 
jª¢šL¡ låÌ f¢lpl (Soil pore space) 
®L¡e jª¢šL¡l °Sh J A¯Sh Awn hÉ¢aa Ah¢nø Awn−L låÌ f¢lpl (pore space) h−mz 
jª¢šL¡u ü¡i¡¢hL AhÙÛ¡u Cq¡ h¡u¤ J f¡¢e à¡l¡ f¢lf§ZÑ b¡−Lz BL¡l Ae¤p¡−l jª¢šL¡u 
c¤'dl−Zl låÌ ®cM¡ k¡u x 

(1) hs låÌ (Macro pore) 

(2) AZ¤ låÌ (Micro pore) 

 

 jª¢šL¡l LZ¡pj§−ql il 
LZ¡ OeaÅ =  NË¡j/¢p.¢p. 
 jª¢šL¡ LZ¡pj§−ql Buae 

jª¢šL¡ LZ¡l HLL Bua−el 
il−L LZ¡ OeaÅ hm¡ quz  
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p¡d¡lZa hs l−åÌ  h¡a¡p Hhw AZ¤ l−åÌ f¡¢e b¡−Lz ®L¡e ÙÛ¡−el jª¢šL¡u naLl¡ 50 i¡N 
låÌ f¢lpl ¢q−p−h ¢h−hQe¡ Ll¡ quz ®L¡e jª¢šL¡l Buae£ OeaÅ−L LZ¡ OeaÅ à¡l¡ i¡N L−l 
100 à¡l¡ …Z Ll−m Hl låÊa¡ (porosity) f¡Ju¡ k¡uz 

jª¢šL¡ låÌa¡/p¢µRâa¡ (Porosity) =
OeaÅ LZ¡

OeaÅ Buae£
 X 100 

 
jª¢šL¡ låÌa¡l …l¦aÅ (Importance of soil porosity) 

E¢ác ¢nL−sl p¡q¡−kÉ jª¢šL¡ q−a Buel©−f Af¢lq¡kÑ M¢eS Ef¡c¡e (N, P, K, Zn, S 
CaÉ¡¢c) ®n¡oZ L−l b¡−Lz jª¢šL¡ q−a M¢eS Ef¡c¡e f¢l−n¡o−Z a¡C jª¢šL¡l ¢ial E¢á−cl 
¢nL−sl ¢hÙ¹¡l J f¡¢el Ef¢ÙÛ¢a BhnÉLz jª¢šL¡ låÌ f¢lp−ll Ef¢ÙÛ¢a E¢õ¢Ma c¤¢V naÑ−L 
¢eu¿»Z L−l b¡−Lz jª¢šL¡ låÌ f¢lp−ll …l¦aÅ−L ¢e−Q a¤−m dl¡ q−m¡ x 
(1) Lª¢o S¢jl SeÉ jª¢šL¡ låÌa¡ (soil porosity) HL¢V AeÉaj °h¢nøÉz jª¢šL¡ h¡u¤ J 

f¡¢el Qm¡Qm Hl låÌa¡l Jfl ¢eiÑln£mz låÌa¡l f¢lj¡Z Lj q−m jª¢šL¡u h¡u¤ J 
f¡¢e Qm¡Qm ¢h¢OÀa quz g−m E¢á−cl hª¢Ü J EæueJ h¡d¡l pÇj¤M£e quz 

(2) jª¢šL¡ låÌ f¢lp−ll BL¡l J f¢lj¡Z jª¢šL¡u f¡¢e f¢l−n¡oZ rja¡ ¢eu¿»Z L−lz H 
R¡s¡ låÌ f¢lp−ll BL¡l J pwMÉ¡l Jfl E¢á−cl f¡¢el fÐ¡fÉa¡J ¢eiÑl L−lz 

(3) jª¢šL¡ låÌ f¢lp−ll BL¡l J f¢lj¡−Zl Jfl ¢i¢š L−l gp−m ®pQ J ¢eL¡n 
hÉhÙÛ¡fe¡  ¢eZÑ£a quz 
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f¡−W¡šl j§mÉ¡ue 2.4 

p¢WL Eš−ll f¡−n ¢VL ¢Qq² (�) ¢cez 
1z ®L¡e¢V Buae£ Oe−aÅl HLL? 

(L) NÊ¡j/¢p.¢p 
(M) ¢p.¢p/NÊ¡j 
(N) Oe ®p.¢j/NË¡j 
(O) NË¡j/®p.¢j 
 

2z jª¢šL¡l Buae£ Oe−aÅl à¡l¡ jª¢šL¡l ®L¡e °h¢nøÉ¢V hým¡w−n ¢eu¢¿»a qu? 
(L) a¡fj¡œ¡ 
(M) hZÑ 
(N) f¤¢ø Ef¡c¡−el Ef¢ÙÛ¢a 
(O) h¡u¤ Qm¡Qm 
 

3z Lª¢o S¢jl Buae£ OeaÅ La? 
(L) 0-0.5 NË¡j/¢p.¢p  
(M) 1.1-1.4 NË¡j/¢p.¢p  
(N) 1.1-1.8 NË¡j/¢p.¢p  
(O) 0.5-1.1 NË¡j/¢p.¢p 
 

4z ®L¡e¢V LZ¡ OeaÅ fÐL¡n L−l? 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

5z  ®k ®L¡e j¡¢Vl SeÉ ®L¡e¢V paÉ? 
(L) Buae£ OeaÅ  = LZ¡ OeaÅ 
(M) LZ¡ OeaÅ  > Buae£ OeaÅ 
(N) Buae£ OeaÅ  > LZ¡ OeaÅ 
(O) Buae£ OeaÅ  > LZ¡ OeaÅ 
 

6z ®L¡e ÙÛ¡−el jª¢šL¡l naLl¡ La i¡N låÌ f¢lpl ¢q−p−h ¢h−hQe¡ Ll¡ qu? 
(L) 20 i¡N 
(M) 25 i¡N 
(N) 50 i¡N 
(O) 60 i¡N 

�

 Q¤¢õ öú jª¢šL¡l il 
(L)  NË¡j/¢p.¢p. 

låÌ f¢lplpq jª¢šL¡l Buae 

 Q¤¢õ öú jª¢šL¡l il 
(M)  NË¡j/¢p.¢p. 

jª¢šL¡l LZ¡l Buae 

 jª¢šL¡l LZ¡l il 
(N)  NË¡j/¢p.¢p. 

jª¢šL¡l LZ¡l Buae 

 jª¢šL¡l LZ¡l il 
(O)  NË¡j/¢p.¢p. 

låÌ f¢lplpq jª¢šL¡l Buae 
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f¡W 2.5 jª¢šL¡l hZÑ J a¡fj¡œ¡ 

H f¡W ®n−o Bf¢e − 

♦ jª¢šL¡ hZÑ L£ a¡ hm−a J ¢mM−a f¡l−hez 

♦ jª¢šL¡ h−ZÑl L¡lZpj§q ¢Q¢q²a Ll−a f¡l−hez 

♦ jª¢šL¡ hZÑ f¢lj¡f Hhw Lª¢o−a Hl …l¦aÅ a¤−m dl−a f¡l−hez 

♦ jª¢šL¡ a¡fj¡œ¡ L£ a¡ hZÑe¡ Ll−a f¡l−hez 

♦ jª¢šL¡ a¡fj¡œ¡ fÐi¡hL¡l£ ¢houpj§q ¢Q¢q²a Ll−a f¡l−hez 

♦ Lª¢o−a jª¢šL¡ a¡fj¡œ¡l …l¦aÅ hÉ¡MÉ¡ Ll−a f¡l−hez 
 
jª¢šL¡ hZÑ L£ (What is soil colour)? 

jª¢šL¡ hZÑ jª¢šL¡l HL¢V …l¦aÅf§ZÑ ®i±a djÑz B−m¡L ¢h‘¡−el i¡o¡u, jª¢šL¡ ®b−L ®k 
B−m¡ fÐ¢ag¢ma q−u ®Q¡−M ®gla B−p a¡−L jª¢šL¡ hZÑ h−mz Bf¢e ¢eÕQu mrÉ L−l 
b¡L−he, i§-fª−øl ¢h¢iæ S¡uN¡l j¡¢V ¢h¢iæ dl−elz ®kje x f¡q¡s£ A’−ml j¡¢V p¡d¡lZa 
m¡m, ¢L¿º ¢eQ¤ Hm¡L¡l j¡¢V ¢LR¤V¡ L¡m−Q h−ZÑl quz H R¡s¡ HLC ÙÛ¡−e jª¢šL¡ f¡nÄÑ¢Q−œl 
¢h¢iæ Ù¹l h¡ ql¡CS−e ¢h¢iæ h−ZÑl jª¢šL¡ ®cM¡ k¡uz Bf¢eL£ LM−e¡ ®i−h ®c−M−Re jª¢šL¡ 
h−ZÑl Hph f¡bÑLÉ ®Le qu? jª¢šL¡l H ph hZÑ¯ho−jÉl SeÉ A−eL…−m¡ p¤¢e¢cÑø L¡lZ c¡u£z 
Hph L¡lZ pÇf−LÑ Bj¡−cl AhnÉC d¡le¡ b¡L¡ fÐ−u¡Sez L¡lZ ®L¡e ÙÛ¡−e jª¢šL¡u gp−ml 
Evf¡ce rja¡ Hhw ®L¡e dl−el gpm i¡m S¾j¡−h a¡ Hl hZÑ à¡l¡ k−bø fÐi¡¢ha quz 
 
jª¢šL¡ h−ZÑl L¡lZ (Causes of soil colour) 
®L¡e ÙÛ¡−el jª¢šL¡ m¡m, h¡c¡j£, N¡t h¡c¡j£ ¢Lwh¡ d§pl qJu¡l SeÉ p¤¢e¢cÑø L¡lZ l−u−Rz 
Hph L¡lZ…−m¡ q−m¡ ¢ejÀl©f− 

1z Evp âhÉ (Parent material) x jª¢šL¡ pª¢ø−a Evp â−hÉl fÐi¡h pÇf−LÑ f§hÑha£Ñ 
CE¢e−V ¢hÙ¹¡¢la B−m¡Qe¡ Ll¡ q−u−Rz Evp âhÉ jª¢šL¡ h−ZÑl AeÉaj L¡lZz ¢h¢iæ 
ÙÛ¡−el j¡¢V ¢h¢iæ lL−jl Evp âhÉ −b−L pª¢ø quz jª¢šL¡ hZÑ ¢eiÑl L−l Hph Evp 
â−hÉl l¡p¡u¢eL pw¢ÙÛ¢al (chemical composition) Jflz ®k−qa¤ Evp âhÉ e¡e¡ 
dl−el M¢e−Sl pjeÄ−u N¢Wa L¡−SC Hph M¢e−Sl hZÑ j¡¢Vl h−ZÑ fÐi¡h ®g−mz ®kjex 
m¡m pÉ¡ä ®ØV¡e (red sand stone) q−a ®k jª¢šL¡ pª¢ø qu a¡ m¡m h−ZÑl quz m¡m 
h−ZÑl Hph jª¢šL¡−L ¢m−b¡−œ²¡¢jL (lithochromic) jª¢šL¡ h−mz  

2z °Sh fc¡bÑ x Bjl¡ S¡¢e, Evp â−hÉl p¡−b ¢h¢iæ S£−hl ®cq¡h−no ¢j−m Smh¡u¤l 
¢œ²u¡u c£OÑpju fl jª¢šL¡ pª¢ø quz jª¢šL¡l Hph S£h−c−ql Ah−no−L jª¢šL¡ °Sh 
fc¡bÑ h−mz °Sh fc¡bÑ L¡hÑÑe pjªÜ h−m °Sh fc¡−bÑl Ef¢ÙÛ¢a−a jª¢šL¡ N¡t h−ZÑl 
quz ®k ph jª¢šL¡u °Sh fc¡bÑ A¢dL b¡−L ®pph jª¢šL¡l hZÑ N¡t d§pl h¡ h¡c¡j£ 
®b−L L¡m hZÑ q−u b¡−Lz Bh¡l ®k ph jª¢šL¡u °Sh fc¡−bÑl f¢lj¡Z Lj ®p…−m¡ 
p¡d¡lZa q¡mL¡ h¡c¡j£, qm¤c ¢Lwh¡ p¡c¡−V h−ZÑl quz 

3z ®m±q â−hÉl Ef¢ÙÛ¢a x jª¢šL¡u p¡d¡lZa ¢h¢iæ dl−el ®m±q A„¡CX J AeÉ¡eÉ 
®j±−ml p¡−b ®m±−ql ¢h¢iæ ®k±N Ef¢ÙÛa b¡−Lz ®m±q A„¡CX J ®m±−ql AeÉ¡eÉ ®k±−Nl 
Ef¢ÙÛ¢a jª¢šL¡ h−ZÑ E−õM−k¡NÉ fÐi¡h ®g−mz H−c−n jd¤f¤l, ¢p−mV J QVÊNË¡−jl f¡q¡s£ 
Hm¡L¡u jª¢šL¡ −m±q ®k±−Nl A¡¢d−LÉl SeÉ m¡m−Q h¡ qm¤c h−ZÑlz ®m±q ®k±−Nl 
Ef¢ÙÛ¢a−a jª¢šL¡ N¡t h¡c¡j£, m¡m ¢Lwh¡ qm¤c h−ZÑl q−a f¡−lz 

4z ¢p¢mL¡ J Q¤e â−hÉl Ef¢ÙÛ¢a x jª¢šL¡u ¢p¢mL¡, Q¤eâhÉ h¡ AeÉ¡eÉ mhZ 
âh£i§a b¡L−m a¡l hZÑ p¡c¡ h¡ d§pl quz pj¤â °pL−a ¢Lwh¡ ec£l ®j¡qe¡u H h−ZÑl 
jª¢šL¡ f¡Ju¡ k¡uz 

jª¢šL¡ ®b−L ®k B−m¡ 
fÐ¢ag¢ma q−u ®Q¡−M ®gla 
B−p a¡−L jª¢šL¡ hZÑ h−mz 

®m±q ®k±−Nl Ef¢ÙÛ¢a−a jª¢šL¡ 
N¡t h¡c¡j£, m¡m ¢Lwh¡ qm¤c 
h−ZÑl q−a f¡−lz 
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5z Sm¡hÜa¡ x jª¢šL¡u f¡¢e S−j b¡L−m ®pM¡eL¡l h¡u¤ Afp¡¢la quz g−m jª¢šL¡u 
¢hcÉj¡e ¢h¢iæ ®j±¢mL h¡ ®k±¢NL fc¡−bÑ ¢hS¡lZ O−Vz A¢„−S−el Ae¤f¢ÙÛ¢a H dl−el 
¢hS¡l−Z SeÉ c¡u£z ®kjex m¡m h−ZÑl ®g¢lL A„¡CX pjªÜ p¤¢e×L¢na jª¢šL¡ Sm¡hÜ 
q−m −g¢lL A„¡CX ¢hS¡¢la q−u ®gl¡p A„¡C−X f¢lZa quz g−m jª¢šL¡ qm¤c hZÑ 
d¡lZ L−lz Hph R¡s¡J jª¢šL¡ h−ZÑl Jfl fÐi¡h ¢hÙ¹¡lL¡l£ BlJ A−eL Ef¡c¡e 
l−u−Rz ®kje x jª¢šL¡ f¡¢e a−ml (water table) EW¡e¡j¡, h¡u¤Qm¡Qm CaÉ¡¢cz  

 
jª¢šL¡ hZÑ f¢lj¡f 
jª¢šL¡ hZÑ jª¢šL¡l EhÑla¡, Evf¡ce rja¡, gp−ml fÐL¡l CaÉ¡¢c f¢lj¡−fl f§hÑ naÑz 
Lª¢oL¡−S jª¢šL¡l AbÑ¯e¢aL hÉhq¡l J hÉhÙÛ¡fe¡ h−ZÑl Jfl ¢eiÑln£mz p¤al¡w Q¡o¡h¡−cl 
f¢lLÒfe¡ NËq−Zl f§−hÑ jª¢šL¡ hZÑ f¢lj¡f Ll¡ …l¦aÅf§ZÑz p¡d¡lZa jª¢šL¡ hZÑ HL¢V BcnÑ 
h−ZÑl Q¡−VÑl p¡−b  a¤me¡ L−l ¢eZÑu Ll¡ quz H L¡−S j¤e−pm l‰£e Q¡VÑ (Munsell colour 

notation) hÉhq¡l Ll¡ quz Q¡−VÑl h−ZÑl p¡−b jª¢šL¡ ej¤e¡l h−ZÑl a¤me¡ L−l pq−SC  
jª¢šL¡l hZÑ ¢eZÑu Ll¡ k¡uz 
 
Lª¢o−a jª¢šL¡ h−ZÑl …l¦aÅ (Importance of soil colour in agriculture) 

jª¢šL¡ hZÑ jª¢šL¡l HL¢V AeÉaj ®i±a …Zz ®L¡e jª¢šL¡u L£ L£ l¡p¡u¢eL fc¡bÑ l−u−R 
Hhw H−a ¢hcÉj¡e °Sh fc¡bÑ J E¢ác M¡−cÉ¡f¡c¡e pÇf−LÑ HL¢V p¡d¡lZ d¡le¡ Hl hZÑ ®c−M 
Ae¤j¡e Ll¡ k¡uz jª¢šL¡ hZÑ jª¢šL¡ a¡fj¡œ¡ ¢eu¿»ZL¡l£ AeÉaj Ef¡c¡ez Bl E¢õ¢Ma 
Ef¡c¡epj§q gpm ¢ehÑ¡Qe, Q¡o¡h¡c ®L±nm Hhw gp−ml Jfl …l¦aÅf§ZÑ fÐi¡h ®g−mz k¡−q¡L 
jª¢šL¡ h−ZÑl …l¦aÅ pw−r−f ¢ejÀl©f x 

1z jª¢šL¡ hZÑ jª¢šL¡ ®nÐ¢Z¢heÉ¡−pl AeÉaj ¢eu¡jL (factor) ®kje x m¡m jª¢šL¡, L¡m 
jª¢šL¡, h¡c¡j£ jª¢šL¡ CaÉ¡¢cz 

2z hZÑ jª¢šL¡l EhÑla¡ Ae¤j¡e Ll−a pq¡ua¡ L−lz ®kje x L¡m h¡ h¡c¡j£ jª¢šL¡ 
a¤me¡j§mLi¡−h ®h¢n EhÑl L¡lZ a¡−a A¢dL °Sh fc¡bÑ b¡−Lz 

3z jª¢šL¡ hZÑ pl¡p¢l jª¢šL¡ a¡fj¡œ¡u fÐi¡h ®g−mz L¡m h−ZÑl jª¢šLÚ¡l a¡f−n¡oZ 
rja¡ ®h¢n AeÉ¢c−L q¡mL¡ h−ZÑl jª¢šL¡l a¡f−n¡oZ rja¡ a¤me¡j§mLi¡−h Ljz 
®k−qa¤ jª¢šL¡ a¡fj¡œ¡l Jfl Hl l¡p¡u¢eL ¢h¢œ²u¡l N¢a ¢eiÑln£m ®p SeÉ jª¢šL¡ 
hZÑ jª¢šL¡u l¡p¡u¢eL ¢h¢œ²u¡l N¢a fÐLª¢a ¢edÑ¡l−Z AeÉaj i§¢jL¡ f¡me L−lz 

4z jª¢šL¡l AeÉ¡eÉ ®i±a djÑ ®kje x h¤eV/pwk¤¢š², (Structure) cªta¡, ByW¡−m¡a¡ CaÉ¡¢cl 
Jfl fÐi¡h ¢hÙ¹¡l L−lz 

5z jª¢šL¡ AZ¤S£−hl hª¢Ü, Eæue jª¢šL¡ hZÑ à¡l¡ fÐi¡¢ha quz H R¡s¡ jª¢šL¡l l¡p¡u¢eL 
¢h¢œ²u¡ Hhw jª¢šL¡u Ef¢ÙÛa l¡p¡u¢eL ®j±m J ®k±−Nl Ef¢ÙÛ¢a jª¢šL¡ hZÑ à¡l¡ 
A−eLV¡ fÐi¡¢ha quz 

 
jª¢šL¡ a¡fj¡œ¡ L£ (What is soil temperature)? 

jª¢šL¡ h−ZÑl eÉ¡u jª¢šL¡ a¡fj¡œ¡ jª¢šL¡l HL¢V …l¦aÅf§ZÑ °h¢nøÉz i§-aÅL ®k p§kÑ ¢LlZ 
®n¡oZ L−l a¡−L jª¢šL¡ a¡fj¡œ¡ h−mz a−h öd¤j¡œ p§kÑ ¢LlZC jª¢šL¡ a¡fj¡œ¡l HLj¡œ 
Evp e−qz fª¢bh£l AiÉ¿¹lÙÛ a¡fJ jª¢šL¡ a¡fj¡œ¡l HL¢V Evpz C−a¡f§−hÑ Bjl¡ B−m¡Qe¡ 
L−l¢R jª¢šL¡ hZÑ jª¢šL¡ a¡fj¡œ¡l HL¢V AeÉaj ¢eu¡jLz L¡lZ N¡t h−ZÑl jª¢šL¡ A−fr¡ 
q¡mL¡ h−ZÑl jª¢šL¡ ®h¢n p§kÑ ¢LlZ ®n¡oZ Ll−a f¡−lz g−m N¡t h−ZÑl jª¢šL¡l a¡fj¡œ¡ 
a¤me¡j§mLi¡−h ®h¢nz jª¢šL¡ ¢c−el ®hm¡ ®p±l a¡f ®n¡oZ L−l Ešç qu Hhw l¡−a a¡ 
¢h¢LlZ L−l n£am quz jª¢šL¡ a¡fj¡œ¡l Jfl jª¢šL¡l l¡p¡u¢eL ¢h¢œ²u¡l N¢a fÐLª¢a 
¢eiÑln£mz Bl Hph l¡p¡u¢eL ¢h¢œ²u¡ à¡l¡ E¢á−cl j§m à¡l¡ f¤¢ø Ef¡c¡−el ®n¡oZ fÐi¡¢ha 
quz L¡−SC pgmi¡−h gpm Evf¡c−el SeÉ jª¢šL¡ a¡fj¡œ¡ pÇf−LÑ ¢hnc S¡e¡ BhnÉLz 

hZÑ jª¢šL¡l EhÑla¡ Ae¤j¡e 
Ll−a pq¡ua¡ L−lz ®kje x 
L¡m h¡ h¡c¡j£ jª¢šL¡ 
a¤me¡j§mLi¡−h −h¢n EhÑl 
L¡lZ a¡−a A¢dL °Sh fc¡bÑ 

 

N¡t h−ZÑl jª¢šL¡ A−fr¡ 
q¡mL¡ h−ZÑl jª¢šL¡ ®h¢n p§kÑ 
¢LlZ ®n¡oZ Ll−a f¡−lz g−m 
N¡t h−ZÑl jª¢šL¡l a¡fj¡œ¡ 
a¤me¡j§mLi¡−h ®h¢nz 
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jª¢šL¡ a¡fj¡œ¡l Evp 
jª¢šL¡ a¡−fl fÐd¡e Evp p§kÑ l¢nÈz a−h jª¢šL¡ °Sh fc¡−bÑl ¢h−k¡Se J AeÉ¡eÉ l¡p¡u¢eL 
¢h¢œ²u¡u Evfæ a¡f jª¢šL¡ a¡fj¡œ¡ hª¢Ü−a pq¡uLz p§kÑ ®b−L pj¡e a¡f ®f−mJ pLm 
jª¢šL¡ pj¡ei¡−h Ešç qu e¡z Hl SeÉ jª¢šL¡ AiÉ¿¹lÙÛ J h¡¢qÉL A−eL…−m¡ L¡lZ c¡u£z 
Hph L¡lZ ¢e−u flha£Ñ−a B−m¡Qe¡ l−u−Rz a−h ®L¡e jª¢šL¡l Hm−h−X¡ (Albedo) pwMÉ¡ 
ka ®h¢n qu jª¢šL¡l a¡fj¡œ¡ aa Lj quz Hm−h−X¡ (Albedo) q−m¡ jª¢šL¡u f¢aa 
p§kÑ¢LlZ J fÐ¢ag¢ma p§kÑ¢Ll−Zl pl¡p¢l Ae¤f¡−al gmz 
 
 
 
 
 

jª¢šL¡l hZÑ N¡t q−m Hhw BâÑa¡ ®h¢n q−m p§kÑ¢LlZ Lj fÐ¢ag¢ma quz HR¡s¡ jª¢šL¡l 
Ef¢li¡N jpªe e¡ q−u ¢LR¤V¡ EQy¤ ¢eQ¤ q−m a¡ A¢dL a¡f ®n¡oZ Ll−a f¡−lz 
 
jª¢šL¡ a¡fj¡œ¡l Jfl fÐi¡hL¡l£ Ef¡c¡epj§q (Factors affecting soil 

temperature) 

jª¢šL¡ a¡fj¡œ¡ A−eL…−m¡ Ef¡c¡e (factors) à¡l¡ fÐi¡¢ha quz HLV¤ fkÑ−hrZ Ll−mC 
pq−S dl¡ fs−h ®k, ®h−m j¡¢V p§kÑ ¢Ll−Z M¤h â¦a Ešç quz AbÑ¡v ®h−m j¡¢Vl ®r−œ 
Ef−ll j¡¢Vl a¡fj¡œ¡ Hhw ¢e−Ql j¡¢Vl a¡fj¡œ¡l ag¡v  M¤h ®h¢nz H R¡s¡ H j¡¢V M¤h 
â¦a n£am quz ¢L¿¹ Hy−Vm j¡¢V ®p±l a¡−f d£l N¢a−a Ešç quz a−h a¡ â¦a ¢e−Ql ¢c−L 
fÐh¡¢qa quz g−m Efl J ¢e−Ql j¡¢Vl a¡fj¡œ¡ ag¡v Ljz H j¡¢V d£−l d£−l W¡ä¡ q−a 
b¡−Lz p¤al¡w H B−m¡Qe¡ ®b−L pq−SC Ae¤¢ja qu ®k jª¢šL¡ h¤eV jª¢šL¡l a¡fj¡œ¡ 
¢eu¿»ZL¡l£ HL¢V AeÉaj L¡lZz Ae¤l©fi¡−h jª¢šL¡ hZÑJ Bl HL¢V …l¦aÅf§ZÑ Ef¡c¡e k¡ 
jª¢šL¡l a¡fj¡œ¡ hými¡−h ¢eu¢¿»a L−lz Hph q−m¡ jª¢šL¡l AiÉ¿¹l£Z Ef¡c¡ez HR¡s¡J 
h¡¢qÉL A−eL…−m¡ Ef¡c¡e l−u−R k¡ jª¢šL¡ a¡fj¡œ¡ ¢eu¿»Z L−lz ®kje x Ar¡wn, Smh¡u¤, 
Ga¤ CaÉ¡¢cz k¡−q¡L ®kph Ef¡c¡epj§q fÊaÉr J f−l¡ri¡−h jª¢šL¡ a¡fj¡œ¡ ¢eu¿»Z L−l  
a¡ ¢e−Q a¤−m dl¡ q−m¡ x 

1z jª¢šL¡ h¤eV 
2z jª¢šL¡ pwk¤¢š²   
3z Ar¡wn 
4z Bhq¡Ju¡ J Smh¡u¤  
5z Ga¤ 
6z jª¢šL¡ÙÛ f¡¢el f¢lj¡Z J h¡Öf¡ue 
7z Y¡m J ¢cL (Slope and aspect) 
8z jª¢šL¡ÙÛ f¡¢e Ù¹−ll EµQa¡ 
9z âh£i§a mh−Zl OeaÅ 
10z °Sh fc¡−bÑl ¢h−u¡Se 
11z LoÑZ J j¡m¢Qw 
12z jª¢šL¡u L£ dl−el gpm l−u−R, fÐiª¢az 
 
jª¢šL¡ a¡fj¡œ¡l …l¦aÅ 
jª¢šL¡ a¡fj¡œ¡ jª¢šL¡l A−eL l¡p¡u¢eL djÑ Hhw ¢LR¤ ¢LR¤ ®i±a d−jÑ …l¦aÅf§ZÑ fÐi¡h 
®g−mz g−m Lª¢oL¡−S jª¢šL¡−L pgmi¡−h hÉhq¡l Ll−a q−m jª¢šL¡ a¡fj¡œ¡l …l¦aÅ 
pÇf−LÑ i¡m ‘¡e b¡L¡ BhnÉLz ¢e−Q pw−r−f jª¢šL¡ a¡fj¡œ¡l …l¦aÅ a¤−m dl¡ q−m¡ x 
 
 

 fÐ¢ag¢ma p§kÑ¢LlZ 
Hm−h−X¡ =  
 f¢aa p§kÑ¢LlZ 

jª¢šL¡l AiÉ¿¹l£Z Ef¡c¡−el 
j−dÉ jª¢šL¡l h¤eV J hZÑ 
jª¢šL¡l a¡fj¡œ¡ ¢eu¿»ZL¡l£ 
AeÉaj Ef¡c¡ez 

®L¡e jª¢šL¡l Hm−h−X¡ pwMÉ¡ 
ka ®h¢n qu jª¢šL¡l a¡fj¡œ¡ 
aa Lj quz Hm−h−X¡ q−m¡ 
jª¢šL¡u f¢aa p§kÑ¢LlZ J 
fÐ¢ag¢ma p§kÑ¢Ll−Zl pl¡p¢l 
Ae¤f¡−al gmz 
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1z jª¢šL¡ÙÛ l¡p¡u¢eL ¢h¢œ²u¡l N¢a J fÐLª¢a ¢eu¿»−Z a¡fj¡œ¡ HL¢V AeÉaj Ef¡c¡ez 
¢h‘¡e£−cl j−a, ®L¡e ÙÛ¡−el jª¢šL¡ a¡fj¡œ¡ 100®p. hª¢Ü ®f−m ®pM¡eL¡l l¡p¡u¢eL 
¢h¢œ²u¡l N¢a ¢à…Z q−u k¡uz ®pSeÉ EµQ a¡fj¡œ¡u °Shfc¡−bÑl ¢h−u¡Se â¦a 
pwO¢Va quz Eo· J BâÑ A’−ml jª¢šL¡u ¯Sh fc¡−bÑl f¢lj¡Z p¡d¡lZa Lj b¡−Lz 
HR¡s¡ jª¢šL¡ÙÛ ¢h¢iæ Bu−el (NO3

-
, Ca

++
, K

+ CaÉ¡¢c) ¢ÙÛ¢an£ma¡ (persistance) 
Hhw Bue ¢h¢eju (Ion exchange) jª¢šL¡ a¡fj¡¡œ¡ à¡l¡ fÐi¡¢ha quz 

2z jª¢šL¡ÙÛ AZ¤¯S¢hL L¡kÑ¡hm£ ¢eu¿»−Z a¡fj¡œ¡ HL¢V …l¦aÅf§ZÑ Ef¡c¡ez jª¢šL¡ÙÛ 
a¡fj¡œ¡l Jfl ®L¡e jª¢šL¡u L£ L£ AZ¤S£h (Microorganism) haÑj¡e b¡L−h a¡ 
¢eiÑl L−lz H−cl hwn¢hÙ¹¡l, hª¢Ü J Eæue Hhw jª¢šL¡u Hph AZ¤S£−hl L¡kÑœ²j 
phC a¡fj¡œ¡ à¡l¡ Lj ®h¢n fÐi¡¢ha quz ®k−qa¤ ¢h¢iæ AZ¤S£−hl L¡kÑœ²−jl Jfl 
E¢á−cl M¡cÉ Ef¡c¡−el pqSmiÉa¡ ¢eiÑln£m ®pSeÉ jª¢šL¡ a¡fj¡œ¡ f−l¡ri¡−h 
E¢á−cl M¡cÉ Ef¡c¡−el fÐ¡fÉa¡ ¢eu¿»Z L−lz Hph AZ¤S£h °Sh fc¡−bÑl ¢h−u¡S−el 
j¡dÉ−j E¢ác M¡cÉ Ef¡c¡−el NËq−Z¡f−k¡N£ BL¡−l ¢e−u B−pz 

3z h£−Sl AwL¤−l¡cN−j a¡fj¡œ¡ HL¢V AeÉaj ¢eu¡jL (factor)z gpm Evf¡c−el SeÉ 
Bjl¡ j¡¢V−a h£S hfe/®l¡fZ L−l b¡¢Lz Hph h£−Sl AwL¤−l¡cNj q−h ¢L e¡ ¢Lwh¡ 
L£ q¡−l q−h a¡ jª¢šL¡ a¡fj¡œ¡l Jfl ¢eiÑln£mz ¢e¢cÑø gp−ml h£S HL¢V ¢e¢cÑø 
a¡fj¡œ¡u AwL¤¢la quz n£aL¡m£e gp−ml h£−Sl AwL¤−l¡cN−jl SeÉ Ns jª¢šL¡l 
a¡fj¡œ¡ 200 ®p. fr¡¿¹−l NË£oÈL¡m£e gpm h£−Sl AwL¤−l¡cN−j a¡ 320 ®p.z M¤h ¢ejÀ 
¢Lwh¡ M¤h EµQ jª¢šL¡ a¡fj¡œ¡u h£−Sl AwL¤−l¡cNj ¢h¢OÀa quz HR¡s¡ gpm E¢á−cl 
j§−ml hª¢ÜJ jª¢šL¡ a¡fj¡œ¡l à¡l¡ fÐi¡¢ha quz ¢nLs à¡l¡ f¤¢ø Ef¡c¡e J f¡¢e 
f¢l−n¡oZ jª¢šL¡ a¡fj¡œ¡ à¡l¡ ¢eu¢¿»a quz E¢á−cl M¡cÉ Ef¡c¡−el pqSmiÉa¡ 
jª¢šL¡ÙÛ l¡p¡u¢eL ¢h¢œ²u¡ à¡l¡ fÐi¡¢ha quz Bl l¡p¡u¢eL ¢h¢œ²u¡l N¢a J fÐLª¢a 
hým¡w−n jª¢šL¡ a¡fj¡œ¡l Jfl ¢eiÑln£mz L¡−SC E¢á−cl f¤¢ø Ef¡c¡−el f¢l−n¡o−Z 
jª¢šL¡ a¡fj¡œ¡  …l¦aÅf§ZÑz HR¡s¡ jª¢šL¡ a¡fj¡œ¡ ¢nL−sl hª¢Ü ¢eu¿»Z L−l h−m a¡ 
f¡¢e J M¡cÉ Ef¡c¡e f¢l−n¡o−Z f−l¡r fÐi¡h ®g−mz 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

¢e¢cÑø gp−ml h£S HL¢V ¢e¢cÑø 
a¡fj¡œ¡u AwL¤¢la quz 
n£aL¡m£e gp−ml h£−Sl 
AwL¤−l¡cN−jl SeÉ Ns jª¢šL¡l 
a¡fj¡œ¡ 200 ®p. fr¡¿¹−l 
NË£oÈL¡m£e gpm h£−Sl 
AwL¤−l¡cN−j a¡ 320 ®p.z 
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f¡−W¡šl j§mÉ¡ue 2.5 

p¢WL Eš−ll f¡−n ¢VL ¢Qq² (�) ¢cez 
1z ®L¡e h−ZÑl jª¢šL¡ p¡d¡lZa ®h¢n EhÑl? 

(L) p¡c¡ h−ZÑl 
(M) d§pl h−ZÑl 
(N) L¡m h¡ h¡c¡j£ h−ZÑl 
(O) m¡m h−ZÑl 
 

2z ®L¡e¢V jª¢šL¡ a¡fj¡œ¡ ¢eu¿»−el AiÉ¿¹l£Z L¡lZ? 
(L) Smh¡u¤ 
(M) Ga¤ 
(N) Ar¡wn 
(O) h¤eV 
 

3z ¢h‘¡e£−cl j−a, ®L¡e ÙÛ¡−el jª¢šL¡ a¡fj¡œ¡ 100 ®p. hª¢Ü ®f−m ®p jª¢šL¡u 
l¡p¡u¢eL ¢h¢œ²u¡l N¢al L£ f¢lhaÑe qu? 
(L) N¢a ¢à…Z qu 
(M) N¢al ®L¡e f¢lhaÑe qu e¡ 
(N) N¢a 3 …Z qu 
(O) N¢a 4 …Z qu 
 

4z NË£oÈL¡m£e gp−ml h£−Sl A ¤̂−l¡cN−jl SeÉ fÐ−u¡Se£u Ns a¡fj¡œ¡ La? 
(L) 200 ®p. 
(M) 250 ®p. 
(N) 320 ®p. 
(O) 400 ®p. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�
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hÉhq¡¢lL 

f¡W 2.6 ¢nm¡ J M¢eS f¢l¢Q¢a 

H f¡W ®n−o Bf¢e − 

♦ ¢h¢iæ ¢nm¡l ®nÐ¢Z, fÐd¡e M¢eS Ef¡c¡e, c¡e¡l NWe fÐLª¢a, hZÑ J AeÉ¡eÉ °h¢nøÉ¡hm£ 
pq a¡−cl ne¡š² Ll−a f¡l−hez 

♦ ¢h¢iæ M¢e−Sl −i±a J l¡p¡u¢eL °h¢nøÉpq H−cl ne¡š² Ll−a f¡l−hez 
 
EfLlZ 
1z ¢h¢iæ dl−Zl ¢nm¡ J M¢e−Sl ej¤e¡ 
2z ®V¢hm 
3z Byan£ Ly¡Q (magnifying glass) 
4z p¡c¡ L¡NS 
5z ¢h¢iæ ¢nm¡ J M¢e−Sl °h¢n−øÉl a¡¢mL¡ 
6z HCl 
 

L¡−Sl d¡f 
1z ®V¢h−ml Efl p¡c¡ L¡NS ®l−M a¡−a HL¢V ¢nm¡ h¡ M¢e−Sl ej¤e¡ l¡M¤ez 
2z Byan£ Ly¡Q ¢c−u ej¤e¡¢V i¡mi¡−h fkÑ−hrZ Ll¦ez 
2z c¡e¡l NWe fÐLª¢a, hZÑ J AeÉ¡eÉ °h¢nøÉpj§q ¢m¢fhÜ Ll¦ez fÐ−u¡S−e L−uL ®gy¡V¡ 

HCl ej¤e¡l Efl ®gm¤ez 
3z fkÑ−hrZLªa ej¤e¡¢Vl °h¢nøÉ fÐcš a¡¢mL¡l ¢nm¡ J M¢eS pj§−ql °h¢n−øÉl p¡−b 

¢j¢m−u ®cM¤ez 
4z fÐ¡ç gm¡gm Ae¤k¡u£ fkÑ−hrZLªa ej¤e¡l e¡j J ®nÐ¢Z ¢m¢fhÜ Ll¦ez 
6z Ae¤l©f fÜ¢a−a fÐ¢a¢V ej¤e¡ ne¡š² Ll¦ez 
7z °h¢nøÉpq ne¡š²Lªa ej¤e¡l ¢hhlZ hÉhq¡¢lL M¡a¡u ¢m¢fhÜ Ll¦ez 
 
…l¦aÅf§ZÑ ¢nm¡l °h¢nøÉpq a¡¢mL¡ x 

¢nm¡l e¡j c¡e¡l NWe 
fÐLª¢a 

hZÑ AeÉ¡eÉ °h¢nøÉ ¢nm¡l 
®nÊ¢Z 

M¢eS Ef¡c¡e 

NËÉ¡e¡CV 
(Granite) 

ÙÛ§m q¡mL¡ h−ZÑl  
_ 

B−NÀu A−bÑ¡−LÓS Hhw 
®L¡u¡VÑS 

NÉ¡h−l¡ 
(Gabbro) 

ÙÛ§m N¡t h−ZÑl  
_ 

B−NÀu ®fÔ¢SJ−LÓS Hhw 
f¡C−l¡¢„e 

pÉ¡ä ®ØV¡e 
(Sand stone) 

jdÉj m¡m  Ù¹l£LlZ Øfø f¡m¢mL ®L¡u¡VÑS,LÉ¡mp¡CV 
J LcÑj M¢eS 

¢pÒV ®ØV¡e 
(Silt stone) 

p§rÁ h¡c¡j£ qm¤c Ù¹l£LlZ Øfø f¡m¢mL  
_ 

®nCm 
(Shale) 

p§rÁ N¡t h−ZÑl Ù¹l£LlZ Øfø f¡m¢mL ®L¡u¡VÑS J LcÑj 
M¢eS 

m¡Cj ®ØV¡e 
(Lime stone) 

p§rÁ d§pl p¡c¡ HCI Hl p¡−b â¦a 
¢h¢œ²u¡u CO2 J 

H2O Evfæ L−lz 

f¡m¢mL LÉ¡mp¡CV, X−m¡j¡CV 
L¡c¡ Hhw gp−gV  

®L¡l¡m m¡Cj ®ØV¡e 
(Coral lime stone) 

jdÉj d§pl p¡c¡  HCI Hl p¡−b 
Ae¤l©f ¢h¢œ²u¡ L−l 
Hhw ®cM−a A−eLV¡ 
®j±Q¡−Ll ja NWez 

f¡m¢mL  LÉ¡mp¡CV  

j¡−hÑm (Marble) p§rÁ d§pl p¡c¡ LÉ¡mp¡CV ®b−L 
Evfæ 

l©f¡¿¹¢la LÉ¡mp¡CV  

¢pØV (Schist) p§rÁ N¡t h−ZÑl ®nCm q−a Evfæ l©f¡¿¹¢la VÉ¡m 
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…l¦aÅf§ZÑ M¢e−Sl °h¢nøÉpq a¡¢mL¡ 
M¢e−Sl e¡j l¡p¡u¢eL NWe NË¦f hZÑ L¡¢WeÉ  üµRa¡ B−f¢rL      

…l¦aÅ 

®qj¡V¡CV Fe2O3 A„¡CX ®m±−ql ja 
L¡m 

nš² AüµR 4.9-5.3 

¢m−j¡e¡CV 2Fe2O3.3HO A„¡CX qm¤c h¡c¡j£ nš² AüµR 3.6-4.0 
h„¡CV Al2O3.2H2O A„¡CX C−Vl ja 

m¡m 
nš² AüµR 3.5 

¢Sfp¡j CaSO4.2H2O p¡m−gV p¡c¡ elj üµR 2.3 
®hl¡CV BaSO4 p¡m−gV  p¡c¡ nš² AüµR 3.0-3.5 
LÉ¡mp¡CV CaCO3 L¡−hÑ¡−eV ®N¡m¡f£ p¡c¡ elj üµR 2.71 
AÉ¡f¡V¡CV 3[Ca3(PO4] 

Ca(F.Cl.HO)2] 
gp−gV C−Vl ja 

m¡m 
nš² AüµR 3.17-3.23 
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f¡−W¡šl j§mÉ¡ue 2.6 

p¢WL Eš−ll f¡−n ¢VL ¢Qq² (�) ¢cez 
1z NÉ¡h−l¡ ®L¡e ®nÐ¢Zl ¢nm¡? 

(L) B−NÀu 
(M) f¡m¢mL 
(N) l©f¡¿¹¢la 
(O) ¢jnÐ ¢nm¡ 
 

2z ®nCm (Shale) Hl M¢eS Ef¡c¡e L£ L£? 
(L) LÉ¡mp¡CV J ®VmÚL 
(M) A−bÑ¡−LÓS J ®L¡u¡VÑS 
(N) ®L¡u¡VÑS J LcÑj M¢eS 
(O) LÉ¡mp¡CV J X−m¡j¡CV 
 

3z ¢pØV (Schist) Hl hZÑ ®L¡e¢V? 
(L) q¡mL¡ hZÑ 
(M) N¡t hZÑ 
(N) h¡c¡j£ qm¤c 
(O) p¡c¡ 
 

4z ®j±Q¡−Ll ja h¡¢qÉL NWe ®L¡e ¢nm¡l? 
(L) j¡−hÑm 
(M) NËÉ¡e¡CV 
(N) m¡Cj ®ØV¡e 
(O) ®L¡l¡m m¡Cj ®ØV¡e 
 

5z LÉ¡mp¡CV (Calcite) Hl hZÑ ®L¡e¢V? 
(L) ®N¡m¡f£ p¡c¡ 
(M) C−Vl ja m¡m 
(N) qm¤c h¡c¡j£ 
(O) p¡c¡ 
 

6z ®L¡e¢V üµR? 
(L) AÉ¡f¡V¡CV 
(M) LÉ¡mp¡CV 
(N) ®hl¡CV 
(O) ®qj¡V¡CV 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�
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hÉhq¡¢lL 

f¡W 2.7 jª¢šL¡ ej¤e¡ pwNÊq J pwlrZ fÜ¢a 

H f¡W ®n−o Bf¢e − 

♦ fl£r¡l SeÉ jª¢šL¡ ej¤e¡ pwNË−ql SeÉ fÐ−u¡Se£u k¿»f¡¢a J f¡−œl a¡¢mL¡ °a¢l 
Ll−a f¡l−hez 

♦ S¢j ®b−L jª¢šL¡l L−Çf¡¢SV ej¤e¡ pwNËq Ll−a f¡l−hez 
♦ pwNªq£a jª¢šL¡ ej¤e¡ i¡mi¡−h ¢j¢nÐa Ll−a f¡l−hez 
♦ jª¢šL¡ ej¤e¡ hÉ¡−N kb¡kb VÉ¡N m¡¢N−u pwlrZ Ll−a f¡l−hez 
 
L) jª¢šL¡ ej¤e¡ pwNËq fÜ¢a 

gp−ml Bn¡e¤l©f gme e¡ f¡h¡l AeÉaj L¡lZ j¡¢Vl EhÑla¡ n¢š² qÊ¡p f¡Ju¡z 
Bn¡e¤l©f gme ®f−a q−m j¡¢Vl LoÑZÙ¹l h¡ Ef¢lÙ¹−ll EhÑla¡ h¡ f¤¢øj¡−el ¢i¢š−a 
gp−ml Q¡¢qc¡ ja p¤oj q¡−l p¡l fÐ−u¡N AaÉ¡hnÉLz 

 

jª¢šL¡l Ef¢lÙ¹l 
®k fkÑ¿¹ m¡wNm/ f¡Ju¡l ¢Vm¡l/VÊ¡ƒl Hl gm¡ k¡u,®pM¡−e gp−ml f¤¢ø Ef¡c¡e p¤oj j¡œ¡u 
b¡L¡ fÐ−u¡Sez a¡C j¡¢Vl EhÑla¡ j¡e ¢eZÑ−ul SeÉ S¢j fÐÙ¹¢a J p¡l fÊ−u¡−Nl B−NC j¡¢Vl 
LoÑZ Ù¹l h¡ Ef¢lÙ¹l ®b−L p¢WLi¡−h jª¢šL¡ ej¤e¡ pwNËq Ll¡ BhnÉLz 
 

jª¢šL¡ ej¤e¡ pwNË−ql EfLlZ 
(L) ®L¡c¡m/®M¡¿¹¡/¢es¡e£/®hmQ¡/AN¡l 
(M) fÔ¡¢ØVL h¡m¢a/f¢m¢be n£V 
(N) f¢mhÉ¡N J p¤a¢m 
(O)  ®m−h−ml L¡NS J ®f¢¾pm 
 
S¢j ®b−L L£i¡−h L−Çf¡¢SV jª¢šL¡ ej¤e¡ pwNÊq Ll−he 
 

L¡−Sl d¡f 
S¢jl 4 p£j¡e¡ ®b−L 2-3 ¢jV¡l h¡ 4-6 q¡a ¢ia−l ¢Qœ Ae¤k¡u£ pj¡¿¹l¡mi¡−h pjc§laÅ 
hS¡u ®l−M 9¢V ÙÛ¡e ®b−L jª¢šL¡ ej¤e¡ pwNËq Ll¦ez l¡Ù¹¡ h¡ hy¡−dl ¢eLVha£Ñ ÙÛ¡e/f¢laÉš² 
C−Vl i¡V¡/pcÉ p¡l fÐ−u¡NLªa S¢j/®N¡hl h¡ L−Çf¡ØV ¢Lwh¡ ®k ®L¡e BhSÑe¡ Ù¹¤f£Lªa 
S¡uN¡/gp−ml e¡s¡ ®f¡s¡−e¡ S¡uN¡ ®b−L jª¢šL¡ ej¤e¡ pwNËq Ll−he e¡z E−õMÉ ®k, j¡¢Vl 
HlLj HL¢V ¢jnÐ ej¤e¡ ®Lhm HL¢V Mä/fÔV q−aC ¢e−a q−hzHL¡¢dL fÔ−Vl j¡¢Vl ej¤e¡ 
fl£r¡ Ll−a q−m fÐ¢a Mä ®b−L Bm¡c¡ ¢jnÐ ej¤e¡ pwNËq Ll−a q−hz 

jª¢šL¡ pwNË−ql B−N S¢jl HL ÙÛ¡−e NaÑ L−l LoÑZ Ù¹−ll Ni£la¡ ®c−M ¢eez p¡d¡lZax 
®l¡f¡ d¡−el S¢j−a LoÑZ Ù¹−ll ¢e−Q nš² ‘LoÑZ am' b¡−L, ej¤e¡ pwNËq L¡−m LoÑZ am h¡c 
k¡−hz LoÑZ Ù¹−l Ni£la¡ S¡e¡l fl S¢jl Bua−el j−a¡ ¢Qœ Ae¤k¡u£ S¢jl 9¢V ÙÛ¡e 
¢Q¢q²a Ll¦ez 

f¢l×L¡l ®L¡c¡m h¡ M¿¹¡ h¡ ®k ®L¡e Mee k−¿»l p¡q¡−kÉ LoÑZ Ù¹−ll Ni£la¡ fkÑ¿¹ 'V' 
BLª¢al NaÑ Ll¦e Hhw HL f¡n ®b−L 4 B‰¤m f¢lj¡Z (7-8 ®p.¢j.) f¤l¦ j¡¢Vl Q¡L¡ a¤−m 
Q¡L¡¢Vl c¤C f¡n Hhw LoÑZ a−ml Aw−n (k¢c b¡−L) ®L−V h¡c ¢c−u Q¡L¡¢V fÔ¡¢øL h¡m¢a−a 
h¡ f¢m¢be n£−Vl Efl l¡M¤ez HLCi¡−h 9¢V ÙÛ¡e ®b−L pwNª¢qa HLC f¢lj¡Z j¡¢V 
h¡m¢a/f¢m¢be n£−V l¡M¤ez 

E−õMÉ ®k, q¡m ®cJu¡ S¢j ®b−L j¡¢V Hjei¡−h ¢e−a q−h k¡−a ®Ym¡k¤š² ¢Lwh¡ …y−s¡LoÑZ 
Ù¹−ll pÇf§ZÑ AwnC pjf¢lj¡−Z pwNËq Ll¡ quz 
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¢Qœ 5 x L- LoÑZ Ù¹l; M- jª¢šL¡ ej¤e¡ pwNË−ql EfLlZ;  

N- jª¢šL¡ ej¤e¡ pwNËq J pwlrZ fÜ¢a; O- jª¢šL¡ ej¤e¡ pwlr−Z pq¡uL EfLlZz 
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pwNª¢qa jª¢šL¡l ej¤e¡ i¡mi¡−h ¢j¢nÐa Ll¦e 
f¢lú¡l h¡m¢a ¢Lwh¡ f¢m¢be ¢n−V l¡M¡ pwNª¢qa jª¢šL¡l ej¤e¡l Q¡L¡…−m¡ f¢lú¡l q¡−a 
…−s¡ L−l i¡mi¡−h ®jn¡ez ¢j¢nÐa j¡¢V R¡u¡k¤š² ÙÛ¡−e ö¢L−u a¡ ®b−L Bd¡ ®L¢S f¢lj¡Z 
öL−e¡ …−s¡ j¡¢V f¢m¢be hÉ¡−N l¡M¤ezz 
 
M) jª¢šL¡ ej¤e¡ pwlrZ fÜ¢a 
  ®m−hm h¡ VÉ¡−Nl ej¤e¡ 
jª¢šL¡ ej¤e¡ pwlr−Zl EfLlZ 
1. L¡−Wl nš² q¡a¤¢s 

2. f¤l¦ f¢m¢be n£V 
3. fÔ¡¢ØVL h¡ Lyy¡−Ql ®h¡am 
4. glj¡¢me 
5. 10 ®jn Q¡m¢e 
6. abÉ L¡XÑ 
 
L¡−Sl d¡f 
1. f§−hÑ pwNªq£a öL−e¡ jª¢šL¡ f¢m¢be 

n£−V R¢s−u M¤h i¡mi¡−h …y−s¡ L−l 
¢j¢nÐa Ll¦ez 

2. …y−s¡ Ll¡ j¡¢V 10 ®jn Q¡m¢e ¢c−u 
®Q−m f¢mhÉ¡N h¡ hu¡−j i−l l¡M¤ez 

3. f¢mhÉ¡−N h¡ hu¡−j abÉ L¡XÑ f§−hÑl 
Ae¤l©f ¢m−M m¡¢N−u l¡M¤ez 

4. fÐÙ¹¤aLªa ej¤e¡ Bmj¡l£, ®nÒg h¡ 
¢é−S ®l−M ¢cez 

 
p¡hd¡ea¡ 
1z ej¤e¡ pwNË−ql pju hÉhq©a k¿»f¡¢a 

j¢lQ¡¢hq£e Hhw f¢lú¡l J f¢lµRæ 
qJu¡ BhnÉLz 

2z HLC S¢j h¡ fÔ−Vl j¡¢V AeÉ S¢j 
h¡ fÔ−Vl j¡¢Vl p¡−b ®jn¡−e¡ k¡−h 
e¡z 

3z pwNË−ql SeÉ ¢ehÑ¡¢Qa fÔ−Vl j¡¢V 
f¢l¢ja BcÑÊ ¢Lwh¡ öL−e¡ qJu¡ 
fÐ−u¡Sez 

4z LoÑZ Ù¹−ll Ni£la¡ fkÑ¿¹ ej¤e¡ 
pwNËq Ll−a q−hz 

5z j¡¢V …ys¡ Ll¡l SeÉ d¡ah q¡a¤¢s 
h¡ d¡ah f¡œ hÉhq¡l Ll¡ k¡−h e¡z 

6z abÉ L¡XÑ p¢WLi¡−h m¡N¡−a q−hz 

 j¡¢Vl ej¤e¡ pwMÉ¡ x 
ej¤e¡ pwNË−ql a¡¢lM x 

Lªo−Ll e¡j x 
¢fa¡l  e¡j x 
NË¡j/®j±S¡ x 
c¡N eðl x 
X¡LOl x 

S¢jl f¢lj¡Z x 
b¡e¡ x 
CE¢eue x 
i§¢j ®nÐ¢Z x 
jª¢šL¡ cm/¢p¢lS x 

i¡wN¡/¢hm S¢j x 
L£ L£ gp−ml Bh¡c Ll¡ qu x 
 

 

 

 

 

 

 

 

 

 

 

 
N−hoZ¡N¡−l f§lZ−k¡NÉ N−hoZ¡ ej¤e¡ 
pwMÉ¡ x 
a¡¢lM x 

                            
 NÊ¢qa¡l ü¡rl x 

 
 



K…wl I cjøx Dbœqb ¯‹zj 
 

BDwbU-2 63  
 

f¡−W¡šl j§mÉ¡ue 2.7 

p¢WL Eš−ll f¡−n ¢VL ¢Qq² (�) ¢cez 
1z ®L¡eÚ¢V jª¢šL¡ pwNË−ql EfLlZ eu? 

(L) AN¡l 
(M) f¢mhÉ¡N 
(N) ®m−h−ml L¡NS J ®f¢¾pm 
(O) pH ¢jV¡l 
 

2z jª¢šL¡ ej¤e¡ …y−s¡ Ll¡l fl La ®jn Q¡me£ ¢c−u ®Q−m ¢e−a qu? 
(L) 8®jn 
(M) 10®jn 
(N) 12®jn 
(O) 14®jn 
 

3z ej¤e¡l SeÉ j¡¢V ®L¡e ÙÛ¡e/Ù¹l q−a pwNËq Ll¡ k¡u? 
(L) ®N¡hl/L−Çf¡ø k¤š² ÙÛ¡−e 
(M) f¢laÉš² C−Vl i¡V¡l ÙÛ¡e 
(N) LoÑe Ù¹l 
(O) LoÑe Ù¹−ll e£−Ql LoÑe am 
 

4z p¡d¡lea S¢jl p£j¡e¡l jdÉ¢ÙÛa Lu¢V ÙÛ¡e q−a jª¢šL¡ pwNËq Ll¡ k¡u? 
(L) 3¢V 
(M) 5¢V 
(N) 7¢V 
(O) 9¢V 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�
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hÉhq¡¢lL 

f¡W 2.8 jª¢šL¡ h¤eV fl£r¡ 

H f¡W ®n−o Bf¢e − 

♦ j¡W fÜ¢a−a jª¢šL¡ ej¤e¡l h¤eV ¢eZÑu Ll−a f¡l−hez 

♦ N−hoZ¡N¡l fÜ¢a−a jª¢šL¡ ej¤e¡ fl£r¡l fÜ¢apj§q hm−a J ¢mM−a f¡l−hez 

♦ q¡C−XÊ¡¢jV¡l fÜ¢a−a jª¢šL¡ ej¤e¡ pwNË−ql fÐ−u¡Se£u EfLl−Zl a¡¢mL¡ °a¢l Ll−a 
f¡l−hez 

♦ q¡C−XÊ¡¢jV¡l fÜ¢a−a jª¢šL¡ ej¤e¡l h¤eV ¢eZÑu Ll−a f¡l−hez 
 
L) j¡W fÜ¢a−a jª¢šL¡ ej¤e¡l h¤eV ¢eZÑu 

fÐ−u¡Se£u EfLlZ 
1z  pwNªq£a jª¢šL¡ ej¤e¡ (f§hÑha£Ñ f¡−W E¢õ¢Ma fÜ¢a Ae¤p¡−l jª¢šL¡ ej¤e¡ pwNËq 

Ll¦e)z 
2z  f¡¢ez 

 
L¡−Sl d¡f 
1z fÐb−j Bd j¤−W¡ …y−s¡ Ll¡ jª¢šL¡ ej¤e¡ ¢eez 
2z jª¢šL¡ ej¤e¡l p¡−b f¢l¢ja f¡¢e ®jn¡ez 
3z q¡a ¢c−u ¢iS¡ jª¢šL¡l cm¡ h¡e¡−e¡l ®Qø¡ Ll¦ez Aaxfl cm¡ fkÑ−hrZ Ll¦e 

Hhw ¢ejÀl©f ¢pÜ¡¿¹ ¢eez 

• q¡−al Q¡−f cm¡ pª¢ø e¡ q−m AbÑ¡v jª¢šL¡ LZ¡ BmN¡ ®b−L ®N−m 
ej¤e¡l h¤eV h¡¢m q−hz hs cm¡ e¡ q−u ®R¡V cm¡ °a¢l q−m ej¤e¡l 
h¤eV ®c¡-Byn h¡¢m q−hz 

• jª¢šL¡ ej¤e¡−L QÉ¡ÃV¡ ¢lhe h¡e¡−a ®N−m k¢c a¡ V¤Ll¡ V¤Ll¡ q−u ®i−‰ 
k¡u a−h ej¤e¡l h¤eV ®h−m ®c¡-Byn q−hz ej¤e¡−L Bw¢V h¡e¡−a ®N−m 
a¡ k¢c ®i−‰ k¡u ®pC ej¤e¡l h¤eV ®c¡-Byn J f¢m ®c¡-Byn q−hz  

• ej¤e¡−L k¢c gy¡Vm k¤š² Bw¢V h¡e¡−e¡ k¡u a−h ej¤e¡l h¤eV Hy−Vm 
®c¡Byn q−hz  

• jª¢šL¡ ej¤e¡−L ¢c−u i¡m lLj Bw¢V h¡e¡−e¡ ®N−m a¡ q−h Hy−Vm h¤eV 
pÇfæ jª¢šL¡z 

4z Bfe¡l fl£r£a ej¤e¡l gm¡gmpq ¢hhlZ£ hÉhq¡¢lL M¡a¡u ¢m¢fhÜ L−l 
kb¡pj−u ¢edÑ¡¢la ¢VEVl−L ®c¢M−u  ü¡rl ¢eez 

 
M) N−hoZ¡N¡l fÜ¢a−a jª¢šL¡l h¤eV ¢eZÑu 

N−hoZ¡N¡−l c¤¢V fÜ¢a−a jª¢šL¡ h¤eV ¢eZÑu Ll¡ quz 
1z ¢f−fV fÜ¢a 
2z q¡C−XÊ¡¢jV¡l fÜ¢a 

¢f−fV fÜ¢a¢V ®h¢n S¢Vmz a−h H¢V A¢dLal p§rÁ Hhw gm¡gm ®h¢n p¢WLz ¢L¿º 
S¢Vma¡l Lb¡ ¢h−hQe¡ L−l q¡C−XÊ¡¢jV¡l fÜ¢a¢V B−m¡Qe¡ Ll¡ q−m¡z L¡lZ 
q¡C−XÊ¡¢jV¡l fÜ¢a¢V pqS J a¤me¡j§mL â¦a gm¡gm f¡Ju¡ k¡uz 
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fÐ−u¡Se£u k¿»f¡¢a 
1z ¢Xpf¡pÑe L¡f (Dispersion cup) 

2z am¡e£L¡lL ¢p¢mä¡l (Sedimentation cylinder) 
3z q¡C−XÊ¡¢jV¡l (Hydrometer) 
4z °hc¤É¢aL O§ZÑ¡uL (Electric stirrer) 
5z a¡fj¡e k¿» (Thermometer) 
6z ØVf Ju¡Q (Stop watch) 

7z ¢hL¡l (400 ¢j.¢m.) 
 

¢hL¡lL 
1z 5% LÉ¡mNe x (Sodium hexameta phosphate) 50 NË¡j ®p¡¢Xu¡j 

®q−„¡−jV¡gp−gV ®L 1 ¢mV¡l f¡¢e−a ¢jn¡−m 5% LÉ¡mNe âhZ °a¢l quz 

2z AÉ¡j¡Cm AÉ¡m−L¡qm (Amyl alcohol) 
3z q¡C−XÊ¡−Se f¡l„¡CX (H2O2 ) 

 
L¡−Sl d¡f 
1z h¡a¡−p öL¡−e¡ jª¢šL¡ ej¤e¡−L 2¢j.¢j. hÉ¡pk¤š² Q¡m¤e£l jdÉ ¢c−u Q¡me¡ Ll¦ez 

ej¤e¡l HL¡w−nl BâÑa¡l naLl¡ q¡l ¢eZÑu Ll¦ez  

2z ej¤e¡l Afl Awn (h¡a¡−p öL−e¡ Q¡m¤e£ Ll¡) ®b−L 40 NË¡j ej¤e¡ HL¢V 
¢hL¡−l ¢ee Hhw a¡−a 5% LÉ¡mNe âh−Zl 100 ¢j.¢m. ®k¡N Ll¦ez ¢hL¡l¢V−L 
p¡l¡ l¡a X¡C−Sne (Digestion) Hl SeÉ ®l−M ¢cez  

3z LÉ¡mNe ¢j¢nÊa pjÙ¹ ej¤e¡ âhZ HL¢V ¢Xpf¡pÑe L¡−f ÙÛ¡e¡¿¹¢la Ll¦ez a¡−a 
¢LR¤ f¡¢e ®k¡N Ll¦e Hhw a¡ 10 ¢j¢eV °hc¤É¢aL O§eÑ¡u−Ll p¡q¡−kÉ j¿Ûe (stir) 
Ll¦ez  

4z a¡lfl pjÙ¹ p¡p−fene i¡mi¡−h d¤−u ¢Xpf¡pÑe L¡f ®b−L am¡e£L¡lL 
¢p¢mä¡−l (Sedimentation cylinder) ÙÛ¡e¡¿¹¢la Ll¦ez f¡¢e à¡l¡ ¢p¢mä¡l¢Vl 
c¡N fkÑ¿¹ f§ZÑ Ll¦ez 

5z ¢p¢mä¡−ll j¤M LLÑ à¡l¡ BV¢L−u 1 ¢j¢eV L¡m EmV f¡mV Ll¦ez ¢p¢mä¡l¢V 
®l−M a¡−a AÒf L−uL ®g¡V¡ AÉ¡j¡Cm AÉ¡m−L¡qm ®k¡N Ll¦e k¡−a h¤c h¤c 
c§l quz 

6z 50 ®p. Hl j−dÉ q¡C−XÊ¡¢jV¡l¢V ¢p¢mä¡−l X¤h¡e Hhw f¡W ¢eez ¢p¢mä¡l¢V 
es¡Qs¡ e¡ L−l ®l−M ¢cez 

7z 5 O¾V¡ fl f§el¡u q¡C−XÊ¡¢jV¡l ¢l¢Xw ¢eez fÐ¢ah¡l f¡W ®eJu¡l pju 
b¡−jÑ¡¢jV¡l à¡l¡ a¡fj¡œ¡l f¡WJ ¢eez 

8z q¡C−XÊ¡¢jV¡l f¡W pw−n¡de Ll¦ez 680 g¡−leq¡C−Vl Efl fÐ¢a ¢X¢NËl SeÉ 0.2 
fÐ¡ç f¡−Wl p¡−b ®k¡N Ll−a q−hz ¢L¿¹ f¡W 680 g¡. Hl Q¡C−a Lj q−m ®p 
q¡−l a¡ h¡c ¢c−u q¡C−XÊ¡¢jV¡−ll pw−n¡¢da f¡W ®eJu¡ quz a−h ®p¢¾V−NËX 
®ú−m a¡ 0.3 ¢h−hQe¡ Ll−a q−hz H ®r−œ 680 g¡. Hl f¢lh−aÑ 19.40®p. 
dl¡ quz 

 
[¢h.â x jª¢šL¡u °Sh fc¡−bÑl f¢lj¡Z ®h¢n q−m a¡−a H2O2 ®k¡N L−l °Sh fc¡bÑ dÄwp 

Ll−a q−h] 
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fl£r¡u fÊ¡ç gm¡gm−L ¢e−Ql Ec¡ql−Zl eÉ¡u ¢q−ph L−l jª¢šL¡ ej¤e¡l h¡¢m, f¢m J LcÑj 
LZ¡l  naLl¡  q¡l  ®hl Ll¦ez Aaxfl a¡ jª¢šL¡ h¤eV ¢eZÑ−ul Marshall's Triangular 

Co-ordinates H h¢p−u Bfe¡l ej¤e¡l h¤eV ®nÐ¢Z ¢eZÑu Ll¦ez 
 
gm¡gm X¡V¡ 

 fkÑ−hrZ ew  fÐbj f¡W 
(50®p.fl) 

¢àa£u f¡W  
(5 O.fl) 

a¡fj¡œ¡  
ti(

o
C) 

a¡fj¡œ¡ 
t2(

o
C) 

1z jª¢šL¡ ej¤e¡ 31.5 8.5 30.0 31.2 
2z n§eÉ ej¤e¡ (Blank) 1.4 2.25 30.0 31.2 
 
NZe¡ 

q¡C−XÊ¡¢jV¡l f¡−Wl pw−n¡de = t0 ®p. H f¡W + (t-19.4)× 0.3  
 

fÐbj f¡W (50 ®p. fl) 

jª¢šL¡ ej¤e¡ x (31.5 + t -19.4)× 0.3 = 34.68 
 
n§eÉ ej¤e¡ (Blank sample) x 1.4 + (t -19.4)× 0.3 = 4.58 
fÐLªa f¡W = 34.68-4.58 = 30.10 
 
¢àa£u f¡W (5 O¾V¡ fl) 

jª¢šL¡ ej¤e¡ x 8.5 + (t -19.4)× 0.3 = 8.5 + (31.2-19.4)× 0.03 = 11.04 

n§eÉ ej¤e¡ x 2.25 + (31.2-19.4)× 0.3 = 5.79 
∴fÐLªa f¡W = 11.04-5.79 = 5.25 
 50 ®p. fl ®eu¡ pw−n¡¢da q¡C−XÊ¡¢jV¡l f¡W 
HMe, % (f¢m+LcÑj) LZ¡= × 100 
                              Q¤õ£ ö×L j¡¢Vl JSe 

= 
3010

39 65

.

.

× 100 = 76 (∴ % BâÑa¡  = 0.24) 

 5 O¾V¡ fl pw−n¡¢da q¡C−XÊ¡¢jV¡l f¡W  
% LcÑj LZ¡ = × 100 
           Q¤õ£ n¤×L j¡¢Vl JSe  

= 
5 25

39 66

.

.

× 100 = 13 

∴ % f¢m LZ¡ = % (f¢m + LcÑj) LZ¡ - % LcÑj LZ¡ = 76-13=63 
∴ % h¡¢m LZ¡ = 100 - (% f¢m + % LcÑj) LZ¡ = 100 - 76=24 
 
HMe fÐ¡ç h¡¢m,f¢m J LcÑj LZ¡l naLl¡ q¡l jª¢šL¡ h¤eV ¢œ−L¡Z£ Marshall's Triangular 

Co-ordinate H h¢p−u Bfe¡l ej¤e¡l h¤eV ®nÐ¢Z ¢eZÑu Ll¦ez 
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f¡−W¡šl j§mÉ¡ue 2.8 

p¢WL Eš−ll f¡−n ¢VL ¢Qq² (�) ¢cez 
1z j¡W fÜ¢a−a ¢iS¡ jª¢šL¡l ej¤e¡−L q¡a ¢c−u i¡m lLj Bw¢V h¡e¡−e¡ ®N−m a¡ 

®L¡e dl−el h¤eV ¢e−cÑn L−l? 
L) Hy−Vm 
M) ®h−m ®c¡Byn 
N) ®c¡Byn J f¢m ®c¡Byn 
O) Hy−Vm ®c¡Byn 
 

2z N−hoZ¡N¡−l Lu¢V fÜ¢a−a jª¢šL¡l h¤eV ¢eZÑu Ll¡ qu? 
L) ¢ae¢V 
M) c¤C¢V 
N) Q¡l¢V 
O) fy¡Q¢V 
 

3z q¡C−XÊ¡¢jV¡l fÜ¢a−a  hÉhq©a ®LmNe âh−Zl Oej¡œ¡ La? 
L) 10% 
M) 2% 
N) 3% 
O) 5% 
 

4z ¢f−fV fÜ¢a¢V Lj hÉhq¡−ll L¡lZ L£? 
L) Cq¡ HL¢V S¢Vm fÜ¢a 
M) MlQ A−eL ®h¢n 
N) gm¡g−ml NËqZ−k¡NÉa¡ Lj 
O) pLm jª¢šL¡l h¤eV ¢eZÑu pñh eu 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�
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Q¤s¡¿¹ j§mÉ¡ue 

pw¢rç J lQe¡j§mL fÐnÀ 
1z jª¢šL¡l ®i±a °h¢nøÉ¡hm£ L£ L£? Lª¢o−a H−cl …l¦aÅ hZÑe¡ Ll¦ez 

2z ¢h¢iæ fÜ¢a−a jª¢šL¡l ®nÐ¢Z¢heÉ¡p a¤−m dl¦ez h¡¢m, f¢m J LcÑj LZ¡l °h¢nøÉpj§q 
E−õM Ll¦ez 

3z jª¢šL¡ LZ¡ ¢h−nÔo−Zl E−ŸnÉ L£? LZ¡ ¢h−nÔo−Z q¡C−XÊ¡¢jV¡l fÜ¢al j§me£¢a a¤−m 
dl¦ez 

4z p£j¡hÜa¡pq ®ØV¡L−pl p§œ¢V ¢hhª¢a Ll¦ez 

5z jª¢šL¡l h¤eV L£? USDA fÜ¢a−a jª¢šL¡ h¤e−Vl ®nÐ¢Z¢heÉ¡p a¤−m dl¦Zz Lª¢o−a 
jª¢šL¡ h¤eV …l¦aÅf§ZÑ ®Le a¡ B−m¡Qe¡ Ll¦ez 

6z jª¢šL¡l pwk¤¢š² L¡−L h−m? jª¢šL¡ pwk¤¢š²l ®nÊ¢Z¢heÉ¡p Ll¦ez 
7z Buae£ J LZ¡ OeaÅ L¡−L h−m? Buae£ J LZ¡ Oe−aÅl a¤me¡ Ll¦ez 
8z jª¢šL¡ hZÑ L£? jª¢šL¡ hZÑ L¡lZpq hZÑe¡ Ll¦ez Lª¢o−a jª¢šL¡ h−ZÑl …l¦aÅ hÉ¡MÉ¡ 

Ll¦ez 
9z jª¢šL¡l a¡fj¡œ¡l Evp L£ L£? Lª¢o L¡−S jª¢šL¡ a¡fj¡œ¡ …l¦aÅf§ZÑ ®Le? hÉ¡MÉ¡ 

Ll¦ez 
10z V£L¡ ¢mM§e x 

L) jª¢šL¡ NWeL¡l£ Ef¡c¡e 

M) jª¢šL¡ låÌ f¢lpl  
N) jª¢šL¡l a¡fj¡œ¡l Jfl fÐi¡hL¡l£ Ef¡c¡epj§q 
O) j¡W fÜ¢a−a jª¢šL¡l h¤eV ¢eZÑu 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



K…wl I cjøx Dbœqb ¯‹zj 
 

BDwbU-2 69  
 

Ešlj¡m¡ 
 
f¡W 2.1 

1. N 2. O 3. L 4. M 5. N 6. N 7. M  
 
f¡W 2.2 

1. M 2. L 3. M 4. O 
 
f¡W 2.3 

1. L 2. O 3. N 4. M 
 
f¡W 2.4 

1. L 2. O 3. M 4. N 5. M 6. M 
 
f¡W 2.5 

1. N 2. O 3. L 4. N 
 
f¡W 2.6 

1. L 2. N 3. M 4. O 5. L 6.M 
 
f¡W 2.7 

1. O 2. M 3. N 4. O 
 
f¡W 2.8 

1. L 2. M 3. O 4. L 
 

 


