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fg.Mu unh tyxzg.k {ks= ds Åijh Hkkx dh
e`nk tyka'k fof'k"Vrk;sa

lat; feRry pUnz izdk'k dqekj
jk"Vªh; tyfoKku laLFkku] :M+dhA

lkjka'k

tyfoKkuh; vkSj d̀f"k iz.kkfy;ksa ds xf.krh; izfr:iksa (mathematical models) ds v/;;u
gsrq ènk tyka'k (θ), ènk ty ncko (h) vkSj vlar̀Ir nzoh; pkydrk (K) ds ikjLifjd
lEcU/kksa dk Kku vfr vko';d gSA vr% k(h) vkSj h(θ) ds vkadyu gsrq lrr 'kks/k iz;klksa
ds QyLo:i vusd iz;ksx'kkyk] {ks=h; ,oa lS)kafrd fof/k;ksa dk fodkl gks pqdk gSA ;g izi=
fg.Mu unh ds izfrizokg [k.M esa ènk tyka'k fof'k"Vrk;sa ,oa mudk unh izokg dh fn'kk esa
fopj.k izLrqr djrk gSA fg.Mu unh ds izfrizokg {ks= esa yxHkx 24 fdyksehVj unh [k.M esa
vkSjaxkckn] dekyiqj] cq)k[ksM+k] xkxygsM+h vkSj nwf/ky cq[kkjk esa 14 LFkkuksa ls 38 ènk izfrn'kZ
,df=r fd;s x;sA izR;sd ,df=r ènk izfrn'kZ ds foLr̀r iz;ksx'kkyk ekiu fd;s x;sA izR;sd
ènk izfrn'kZ dh laj/kzrk (porosity) ekih xbZA ènk xBu (soil texture) NUuh fo'ys"k.k (sieve
analysis) ,oa yst+j fo'ys"k.k (laser diffraction) fof/k;ksa }kjk Kkr fd;s x;sA lar̀Ir nzoh; pkydrk
(saturated hydraulic conductivity) iz;ksx'kkyk esa vkbZ-lh-MCy;w- ikjxE;rkekih (ICW Permeameter)
}kjk ekih xbZA ènk tyka'k lapk;d (soil moisture retention) vk¡dM+s ncko IysV ;a= (Pressure
Plate Apparatus) }kjk izkIr fd;s x;sA oSu xSuwPVsu izfr:i (van Genuchten model) ds tyka'k
lapk;d lw= ds izkpy vjs[kh; lekJ;.k (non-linear regression) }kjk Kkr fd;s x;sA izkIr
vk¡dM+ksa ds vk/kkj ij ènk xBu vkSj lar̀Ir nzoh; pkydrk ds e/; ,d vuqHkkfod
lEcU/k (empirical relationship) dk fodkl fd;k x;kA ;g vk'kk dh tkrh gS fd bl
v/;;u ls izkIr ifj.kke fg.Mu unh tyxzg.k {ks= ds xf.krh; izfr:iksa ds v/;;u esa dkQh
lgk;d fl) gksaxsA

1- izLrkouk %

ènk ty lapyu dh HkkSfrdh dk Kku tyfoHkktd tyfoKku esa leL;kvksa ds
lek/kku gsrq vko';d gksrk gS] mnkgj.kr;k% o"kkZ ds ckn var% L;anu vkSj viokg dh Hkfo";ok.kh
vkSj Hkwty lap;u esa tyfoHkktd ds fofHkUu Hkkxksa ds ;ksxnku dk vkadyuA ènk ty izokg

^^ty lalk/ku ds {ks= esa Hkkoh pqukSfr;k¡**
fo"k; ij jk"Vªh; laxks"Bh
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dh Hkfo";ok.kh ds fy;s] ènk nzoh; xq.kksa ds vkadyu dh lqfo/kktud vkSj fo'oluh; rduhdksa
dh vko';drk gksrh gSA

ènk tyka'k voLFkk ds fo'ys"kkRed v/;;uksa ds fy;s fu;a=d ?kVdksa dk leykspukRed
iqufuZjh{k.k vkSj ;FkkFkZ ewY;kadu vko';d gksrk gSA ènk tyka'k ds fu;a=d ?kVdksa dks nks eq[;
lewgksa esa oxhZd̀r fd;k tk ldrk gS vFkkZr tyok;q lEcU/kh ?kVd vkSj ènk lEcU/kh ?kVdA
o"kkZ rhozrk ,oa dky] varjo"kkZ dky] ènk lrg dk rkieku] lkis{k vknzZrk] fofdj.k] ok"iu]
ok"i&ok"iksRltZu bR;kfn tyok;q lEcU/kh ?kVdksa ds vUrxZr vkrs gSaA ènk la;ksth foHko vkSj
ty ek=k lEcU/k] nzoh; pkydrk vkSj ty ek=k lEcU/k] lar̀Ir nzoh; pkydrk ,oa izHkkoh
ek/;e laj/kzrk] ènk lEcU/kh ?kVdksa ds vUrXkZr vkrs gSaA bu ?kVdksa ds vfrfjDr Hkwty ry
dh xgjkbZ dh Hkh vko';drk gksrh gSA

ènk ds eSfVªd foHko vkSj vk;ruh ty ek=k ds ikjLifjd lEcU/k dks ènk tyka'k fof'k"Vrk
oØ dgk tkrk gS D;ksafd oØ js[kk izR;sd ènk dk fof'k"V xq.k gSA fofHkUu ènkvksa ds ènk
tyka'k fof'k"Vrk oØksa ds chp vUrj ewy :i ls jU/kz vkeki forj.k ds dkj.k gksrk gSA ;s
oØ ènk ds LFkwy ?kUkRo vkSj ènk cukoV ds varj ds izfr laosnu'khy gksrs gSaA blds vfrfjDr
;s oØ lk/kkj.kr;k% ènk ds tyh; ;k 'kq"d gksus ds vuq:i 'kSfFkY; n'kkZrs gSaA

orZeku v/;;u esa fg.Mu unh ds mijh Hkkx ds fdukjs fdukjs fofHkUu LFkyksa ij ènk
tyka'k fof'k"Vrk;sa Kkr djus ds fy;s {ks= vkSj iz;ksx'kkyk vUos"k.k fd;s x;sA ènk xBu ls
lar̀Ir nzoh; pkydrk Kkr djus ds fy;s ,d vkuqHkfod lac/k dk Hkh fodkl fd;k x;kA

2- v/;;u {ks= %

v/;;u {ks= xaxk eSnku dk ,d Hkkx gS ftldks rhu ifV~V;ksa% HkkHkj iV~Vh] rjkbZ IkV~Vh
vkSj tyks<+ eSnku esa foHkkftr fd;k tk ldrk gSA fgeky; ds fxfjikn {ks= esa igkfM;k¡ 'kSyeYkck
ia[kks dh rjg nf{k.k dh vksj >Yyfjr gSA 'kSyeyck ia[k {ks= dk mijh Hkkx 'kSy [kaM] ctjh
vkSj ènk ls la?kfVr gS vkSj ?kus ouksa ls vkPNkfnr gSA ;g {ks= tks fd HkkHkj ds uke ls
tkuk tkrk gS] djhc 200 ehVj xgjk gSA HkkHkj dh jpuk eq[;r% vlafifM+r cksYMjks ls cuh
gksrh gSA bl vfrizo.k Hkw<ky {ks= esa Hkwty ry] Hkwlrg ls 5 ls 37 ehVj dh xgjkbZ rd
fLFkr gSA HkkHkj {ks= dh nf{k.kh lhek ,d lzksr js[kk cukrh gS tks fd rjkbZ izns'k dh mÙkjh
lhek ls Hkh fufnZ"V gksrh gSA

rjkbZ izns'k HkkHkj {ks= ds nf{k.k ls lVk gqvk gSA ;g HkkHkj vkSj tyks<+ eSnku ds chp
ifjorZu {ks= gSA ;g èfÙkdk vkSj ckyw dh ,adkrj ijrksa ls la?kfVRk gS rFkk nynyh; voLFkk
esa ?kkl vkSj ?kus ou ls vkPNkfnr gSA rjkbZ {ks= esa Hkw<ky ènq ls vfr izo.k ds chp ifjofrZr
gksrk gS vkSj Hkwty ry cgqr mFkyh xgjkbZ ij gSA iV~Vh dh pkSM+kbZ 5-5 ls 8-0 fd-eh- rd
fopfjr gksrh gSA izLrqr v/;;u {ks= tyks<+ eSnku esa fLFkr gS tks fd ,d lery {ks= gS rFkk
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mÙkj if'Pke ls nf{k.k iwoZ dh vkSj ean <kyw gSA vkf'edh ds vuqlkj] xaxk eSnku vlafifM+r
ckyw] èfÙkdk vkSj dadM+ ls cuk gqvk ?kuk tyks<+ teko gSA

v/;;u {ks=] v{kka'k 290 55^ vkSj 300 6^ mÙkj rFkk js[kka'k 770 35^ vkSj 770 46^ iwoZ
ds chp ifjc)] fg.Mu csflu ds mijh Hkkx esa fLFkr gS ¼fp=&1½A ;g {ks= loZs vkWQ bafM;k
ds LFkykd̀frd 'khV 53,Q@12] 53,Q@16] 53th@9 vkSj 53th@13 ds 1%50]000 ds Ldsy esa
lekosf'kr gS vkSj mÙkj izns'k ¼Hkkjr½ ds lgkjuiqj ftys esa fLFkr gSA vUosf"kr {ks= fg.Mu unh
ds fdukjs fdukjs djhc 24 fd-eh- ds izfrizokg [kaM esa fLFkr gSA v/;;u vkSjaxkckn vkSj nwf/
ky cq[kkjk xzkeksa ds chp esa fg.Mu unh ds foLrkj rd lhfer gSA

fg.Mu csflu esa tyok;q lk/kkj.k ls miks".k izdkj dk ekulwu gSA vr% ogk¡ o"kkZ] rkieku
vkSj vkisf{kr vknzZrk esa fuf'pr ekSleh ifjorZu gksrk jgrk gSA lgkjuiqj uxj esa rkieku dk
fopj.k lfnZ;ksa esa 80 lsaVhxzsM ls xzfe;ksa esa 400 lsaVhxzsM rd gksrk gS vkSj vkSlr okf"kZd ekulwu
o"kkZ 886 fe-eh- gSA {ks= dk ty fudkl fg.Mu unh esa gksrk gS tks fd nf{k.k dh vksj cgrh
gqbZ ,d vYithoh unh gSA fg.Mu unh v/;;u {ks= ds ckgj xkft;kckn ¼v{kkal 280 28*]
mÙkj½ ds lehi ;equk unh ¼xaxk unh dh ,d miunh½ esa tkdj feyrh gSA

bl {ks= esa fg.Mu unh O;oLFkk }kjk tyks<+ izdkj dh ènk dk teko gSA vkf'edh ds
vuqlkj] ;g eq[;r% èfÙkdk] lkn] lw{e ls LFkwy ckyw ls cuh gq;h gksrh gSA ènk xsg¡w] bZ[k
vkSj rjdkjh mxkus ds fy;s cgqr mitkÅ gS tcfd jsre; unh Lrj ds fdukjs fdukjs Qyksa
ds cxhps Hkh lkekU; gSaA

3- e`nk tyka'k fof'k"Vrk;as %

3-1 d.k vkdkj forj.k vkSj lar`Ir nzoh; pkydrk %

ènk nzoh; xq.k LFkwyn'khZ; xq.k gSa tks fd ja/kz eki Lrj dh vis{kk vf/kd foLr̀r eki
Lrj ij fufnZ"V fd;s tkrs gSaA okLro esa ènk nzoh; xq.k ja/kz eki ij vkSj fo'ks"kr;k% ja/kz vkeki
forj.k ij cgqr vf/kd fuHkZj djrs gSa D;ksfd ja/kz vkeki forj.k ,d foLr̀r lhek rd ènk
d.kksa ds vkdkj forj.k }kjk fu;af=r gksrk gS] blfy, ènk ds nzoh; xq.k d.k vkdkj forj.k
ds lkFk fopfjr gksrs gSaaA

ènk ds izkFkfed d.k ckyw] lkn vkSj èfÙkdk gSa ftuds vkdkj Øekuqlkj ;w- ,l- d̀f"k
foHkkx ds oxhZdj.k ds vuqlkj 2 ls 0-05 fe-eh-] 0-05 ls 0-002 fe-eh- vkSj 0-002 fe-eh-
ls NksVs d.k gSaA 2 fe-eh- ls cMs d.kksa dks ctjh dgk tkrk gSA izR;sd ènk izfrn'kZ esa èfÙkdk]
lkn] ckyw vkSj ctjh dh izfr'krrk Kkr djus ds fy;s NUuh fo'ys"k.k ¼d.k vkdkj >
0-075 fe-eh-½ vkSj yst+j d.k vkdkj fo'Yks"kd ¼d.k vkdkj 1-2 ekbØks eh- & 600 ekbØks
eh-½ ds ifj.kkeksa dks lafefJr fd;k x;kA
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fp= 1 % v/;;u {ks= dk LFky ekufp=
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rkfydk 1 fg.Mu unh tyxzg.k {ks= ds mijh Hkkx ls ,df=r ènk izfrn'kksZ dh fLFkfr
vkSj Hkwry ls xgjkbZ dks izLrqr djrh gSA rkfydk&2 lHkh ènk izfrn'kksZ ds fy;s d.k vkdkj
forj.k dks izLrqr djrh gSA v/;;u {ks= esa eq[;rk% ckyw] nqeVh ckyw] jsre; nqeV vkSj flYV
nqeV vkfn ènk izdkj ik;s x;sA izR;sd LFky ij ik;s x;s ènk izdkj fuEufyf[kr gSa%

vkSjaxkckn % flYV nqeV] jsre; nqeV cq)k[ksM+k % ckyw
dekyiqj % ckyw] nqeVh ckyw xkxygsM+h % flYV nqeV] nqeVh ckyw] ckyw
nwf/ky cq[kkjk % ckyw] flYV nqeV

,df=r lHkh ènk izfrn'kksZ ds fy;s lar̀Ir nzoh; pkydrk iz;ksx'kkyk esa vkbZ-lh-MCyw-
ikjxE;rkekih }kjk ekih x;hA fofHkUu LFkyksa vkSj xgjkb;ksa ij lar̀Ir nzoh; pkydrk esa foLr̀r
fopj.k izsf{kr fd;s x;s ¼rkfydk 2½A

3-1-1 vkuqHkfod lEcU/k %

ènk xBu ¼èfÙkdk] lkn vkSj ckyw dh izfr'krrk½ ds izk;ksfxd vkadM+s vkSj vkbZ-lh-MCyw-
ikjxE;rkekih }kjk izkIr lar̀Ir nzoh; pkydrk ds lerqY; ekuksa ds laetu }kjk fuEufyf[kr vkuqHkkfod
lac/k O;qRiUk fd;k x;k%

Ks = 1.640 (Sa/Si) - 0.05 (Sa/Cl) (1)

tgkWa] Ks = lar̀Ir nzoh; pkydrk ¼lseh@?kaVk½;  Sa = ckyw dh izfr'kr; Si = lkn dh
izfr'kr( vkSj Cl = èfÙkdk dh izfr'krA

lehdj.k ¼1½ dks v/;;u {ks= esa ekfir èfÙkdk] lkn vkSj ckyw dh izfr'krrk ls lar̀Ir
nzoh; pkydrk ds lfUudV izkôyu ds fy;s iz;ksx fd;k tk ldrk gSA ;g egRo nsus ;ksX;
gS fd mijksDr lEcU/k ewy :i ls v/;;u {ks= esa jsre; ènkvksa ds fy;s O;qRiIu fd;k x;k
gS vr% bldk vU; {ks=ksa ds fy;s lkekU; iz;ksx mi;qDr ugha gSA

3-2 e`nk tyka'k lapk;d fof'k"Vrk;sa %

vlar̀Ir {ks= esa ty rFkk jlk;uksa ds lapk;d vkSj lapyu ds izfr:i.k ds fy;s]
ènk ty nkc] ty ek=k vkSj nzoh; pkydrk ds ikjLifjd lEcU/kksa dk Kku vfr
vko';d gSA cgq/kk] izkpkfyd xf.krh; lw=ksa }kjk bu Qyuksa dk o.kZu lqfo/kktud jgrk
gSA rc ènk nzoh; xq.kksa dk izdVhdj.k] fof'k"V jpukRed izfr:i ds izkpyksa ds vkadyu
}kjk fd;k tkrk gSA
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rkfydk 1 % e`nk izfrp;u LFkyksa dh vofLFkfr
Ø-
l-

e`nk
izfrn'kZ
ladsrd

xzke unh ds e/; ls
lkekU; nwjh
¼eh0½

fdukjk xgjkbZ ifjlhek
¼lseh½

1 A11 vkSjaxkckn 200 ck¡;k 90 – 110
2 A12 vkSjaxkckn 200 ck¡;k 150 – 180
3 A21 vkSjaxkckn 100 ck¡;k 0 – 40
4 A22 vkSjaxkckn 100 ck¡;k 100 – 120
5 A23 vkSjaxkckn 100 ck¡;k 160 – 180
6 A31 vkSjaxkckn 100 nk¡;k 0 – 30
7 A32 vkSjaxkckn 100 nk¡;k 90 – 110
8 A33 vkSjaxkckn 100 nk¡;k 160 – 180
9 A41 vkSjaxkckn 200 nk¡;k 0 – 30

10 A42 vkSjaxkckn 200 nk¡;k 90 - 110
11 A43 vkSjaxkckn 200 nk¡;k 170 - 190
12 K11 dekyiqj 100 ck¡;k 0 - 100
13 K12 dekyiqj 100 ck¡;k 100 – 150
14 K13 dekyiqj 100 ck¡;k 150 -  200
15 K21 dekyiqj 200 ck¡;k 0 – 70
16 K22 dekyiqj 200 ck¡;k 70 – 110
17 K23 dekyiqj 200 ck¡;k 110 – 180
18 K31 dekyiqj 400 ck¡;k 0 - 100
19 K32 dekyiqj 400 ck¡;k 100 – 180
20 K33 dekyiqj 400 ck¡;k 180 – 220
21 K41 dekyiqj 100 nk¡;k 40 – 60
22 K42 dekyiqj 100 nk¡;k 105 – 125
23 K51 dekyiqj 200 nk¡;k 40 – 60
24 K52 dekyiqj 200 nk¡;k 100 – 120
25 K53 dekyiqj 200 nk¡;k 160 – 180
26 K61 dekyiqj 400 nk¡;k 45 – 65
27 K62 dekyiqj 400 nk¡;k 100 – 120
28 B11 cq)k[ksM+k 100 nk¡;k 35 – 55
29 B12 cq)k[ksM+k 100 nk¡;k 70 – 90
30 B13 cq)k[ksM+k 100 nk¡;k 120 – 140
31 G11 xkxygsM+h 100 nk¡;k 35 – 55
32 G12 xkxygsM+h 100 nk¡;k 70 – 90
33 G13 xkxygsM+h 100 nk¡;k 130 - 150
34 G21 xkxygsM+h 100 ck¡;k 70 – 90
35 D11 nwf/ky cq[kkjk 100 nk¡;k 5 - 15
36 D12 nwf/ky cq[kkjk 100 nk¡;k 30 – 50
37 D13 nwf/ky cq[kkjk 100 nk¡;k 85 – 95
38 D14 nwf/ky cq[kkjk 100 nk¡;k 110 - 120



¼261½

rkfydk 2 % d.k vkdkj forj.k vkSj lar`Ir nzoh; pkydrk

LFky eǹk xBu (%)Ø-
la-

Lfky izfrn'kZ
la[;k èfÙkdk lkn ckyw ctjh

larÌr nzoh; pkydrk
¼lseh@?kaVk½A

1 vkSjaxkckn A11 9.40 60.08 30.51 0.01 0.041
2 vkSjaxkckn A12 9.17 58.14 32.58 0.11 0.010
3 vkSjaxkckn A21 8.90 57.75 33.35 0.00 0.080
4 vkSjaxkckn A22 9.09 58.61 32.28 0.02 0.022
5 vkSjaxkckn A23 8.33 54.57 36.94 0.16 0.588
6 vkSjaxkckn A31 8.53 51.48 39.99 0.00 0.058
7 vkSjaxkckn A32 8.70 58.83 32.47 0.00 0.080
8 vkSjaxkckn A33 6.56 47.96 45.48 0.00 0.036
9 vkSjaxkckn A41 4.19 35.75 60.06 0.00 1.884
10 vkSjaxkckn A42 11.28 68.83 19.89 0.00 0.175
11 vkSjaxkckn A43 5.42 52.50 42.04 0.04 0.412
12 dekyiqj K11 0.06 1.38 98.23 0.33 33.753
13 dekyiqj K12 0.12 2.66 97.16 0.06 16.157
14 dekyiqj K13 0.07 1.55 96.69 1.69 17.785
15 dekyiqj K21 0.53 10.77 88.70 0.00 0.677
16 dekyiqj K22 =qfV 24.984
17 dekyiqj K23 0.10 2.52 97.01 0.37 14.430
18 dekyiqj K31 0.88 23.10 75.60 0.42 0.303
19 dekyiqj K32 =qfV 0.350
20 dekyiqj K33 0.37 7.00 92.63 0.004 4.603
21 dekyiqj K41 0.08 1.12 98.76 0.04 84.992
22 dekyiqj K42 0.08 1.24 98.17 0.51 48.204
23 dekyiqj K51 0.17 3.15 96.68 0.00 20.196
24 dekyiqj K52 0.29 5.84 93.87 0.00 0.421
25 dekyiqj K53 0.65 17.41 81.94 0.00 0.245
26 dekyiqj K61 0.71 13.29 86.00 0.00 0.845
27 dekyiqj K62 0.54 8.41 91.05 0.00 0.230
28 cq)k[ksM+k B11 =qfV 14.937
29 cq)k[ksM+k B12 0.30 5.16 94.54 0.00 5.493
30 cq)k[ksM+k B13 0.34 7.11 92.55 0.00 17.588
31 xkxygsM+h G11 5.84 75.89 16.36 1.91 17.270
32 xkxygsM+h G12 5.14 70.59 22.27 2.00 0.177
33 xkxygsM+h G13 1.10 17.17 81.73 0.00 8.519
34 xkxygsM+h G21 0.10 1.49 98.31 0.10 miyC/k ugha
35 nwf/ky cq[kkjk D11 2.62 50.03 47.35 0.00 0.207
36 nwf/ky cq[kkjk D12 0.74 13.96 85.30 0.00 66.640
37 nwf/ky cq[kkjk D13 =qfV 70.013
38 nwf/ky cq[kkjk D14 0.22 3.96 95.82 0.00 89.857
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ènk vknzZrk ruko vkSj ènk ueh ek=k ds ikjLifjd lEcU/k dk oØ tyka'k lapk;d oØ
;k ènk tyka'k fof'k"Vrk dgykrk gSA ;fn ènk vknzZrk ruko dks lsUVhehVj ty ds y?kqx.kdh;
eku ds :i esa lwfpr fd;k tkrk gS rks ;g oØ pF oØ dgykrk gSA

fdlh ènk izfrn'kZ dh tyka'k lapk;d oØ dh jpuk ds fy;s] ml ènk izfrn'kZ dh tyka'k
ek=k dk ekiu vko';d gSA ;g Kkr pF ekuksa ds vuqØe.k ij] vknZz ènk izfrn'kZ ds lkE;dj.k
ij 'ks"k tyka'k ds ekiu }kjk fd;k tkrk gSA lkE;dj.k ènk tyka'k rFkk lEcaf/kr ruko (pF)
ds lkis{k ekuksa }kjk tyka'k lapk;d oØ (pF oØ) dh jpuk dh tk ldrh gSA rukoksa dh
lEiw.kZ ifjlhek pF = -∞ ¼dqy lar̀fIr½ ls pF = 7 ¼vou 'kq"d½ rd izsj.k dh dksbZ fof'k"V
fof/k vHkh rd miyC/k ugha gSA

pF ifjlhek 2-0 & 4-2 ¼0-1&15 ckj pw"k.k½ esa pF oØksa dks Kkr djus ds fy, fljsfed
IysV midj.k (Ceramic Plate Equipment) mi;qDr gSA ènk izfrn'kksZ ls ,d fu"dk"kd esa ok;q
nkc c<k dj ènk tyka'k gVk;k tkrk gSA laj/kz fljsfed IysV ènk ls ty fu"dklu ds fy;s
,d nzoh; tksM+ dh rjg dk;Z djrh gSA ja/kzksa ds ty iwfjr gksus ds dkj.k] IysV esa mPp nkc
ok;q ja/kzksa esa izos'k ugha dj ldrhA ftruk ja/kz vkdkj y?kqrj gksxk] mruk vf/kd mPprj nkc
ok;q izos'k gksus ls igys yxk;k tk ldrk gSA ,d izk;ksfxd pØ ds nkSjku] fu"dkld esa LFkkfir
fdlh nkc ij] ènk vknzZrk izR;sd ènk d.k ds pkjks rjQ lapkfyr gksxh rFkk fljsfed IysV
,oa cfgokZg uyh }kjk ckgj fu"dkflr gksxhA tc cfgokZg uyh ls ty dk izokg :d tkrk
gS] og lkE;dj.k voLFkk gksrh gSA izfrn'kksZ esa lkE;dj.k ij fu"dkld esa ok;q nkc vkSj ènk
pw"k.k ¼vFkok tyka'k ek=k½ ds chp ,d ;FkkFkZ lEca/k gksrk gSA ;fn ok;q iwfrZ ij mfpr fu;a=.k
ugha gS rks lkE;dj.k eku Hkh vf/kd ;FkkFkZ ugha gkasxs] blfy;s nkc fu;a=d iSuy esa Lora=
nksgjs fu;a=d gksrs gSaA

izR;sd ènk izdkj ds fy;s] fof'k"V pF oØ fodflr fd;k tk ldrk gSA ;s oØ ènk
pw"k.k ,oa bldh vknzZrk ek=k ds lEcU/k dks n'kkZrs gSaA ;g lEcU/k ènk tyka'k lapyu vkSj
ikS/kk òf} ds fy;s ènk vknzZrk dh ek=k ,oa lqyH;rk ds v/;;uksa esa egRoiw.kZ gksrk gSA fljsfed
IysV midj.k }kjk fofHkUu ènk izdkjksa ds fy;s tyka'k lapk;d oØ fodflr fd;s tk ldrs
gSaA izR;sd ènk ds fy;s ^^tyka'k lapk;d** oØ] ènk 'kks/k vkSj iz;ksxkRed ,oa izHkkoh flapkbZ
i)fr;ksa ds fodkl esa vR;Ur egRoiw.kZ gksrs gSaA

ènk dksjks ls θ(h) dk ekiu ¼ncko IysV ;U= ls izkIr½ okafNr ènk ty lapk;d izfr:i
esa izfr:fir fd;k tk ldrk gSA ;fn lar̀Ir nzoh; pkydrk Ks Kkr gS rks mijksDr lapk;d
Qyu ds vk/kkj ij nzoh; pkydrk lEcU/k K(h) Kkr fd;k tk ldrk gSA

ty lapk;d Qyu vkSj vlar̀Ir nzoh; pydrk ds fy;s vusdksa izfr:i lkfgR; esa Hkyh
izdkj ls izfrosfnr gSa ysfdu oSu xSuwPVsu izfr:i vkSj czqDl dksjs izfr:i vf/kd izpfyr gSaA
uUnkfxjh vkSj izlkn ¼1996½ us jsre; nqeV {ks= esa LoLFkkus (in-situ) ekiu }kjk valr̀Ir nzoh;
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pkydrk ds fy;s bu nks izfr:iksa dh HkfOk";ok.kh dh rqyuk dhA czqDl dksjs izfr:i dh Hkfo";ok.kh
vf/kd tyka'k dh voLFkk esa dkQh mPp ikbZ xbZ tcfd oSu xSuwPVsu izfr:i dk izkôyu {ks=
ekfir eku ds cgqr djhc ik;k x;kA vr% orZeku v/;;u esa oSu xSuwPVsu izfr:i dk iz;ksx
fd;k x;kA

oSu xSuwPVsu ¼1980½ izfr:i ds fy;s] ty lapk;d Qyu fuEu izdkj ls fn;k x;k %

¼2½

vkSj nzoh; pkydrk Qyu fuEu izdkj ls of.kZr fd;k x;k %

K = Ks Se
1/2 [1 - (1- Se

1/m)m]2 ¼3½

tgk¡] αv vkSj n oSu xSuwPVsu izfr:i ds izkpy gS rFkk m = 1 - 1/n

ènk tyka'k lapk;d Qyu ¼rFkk θr½ vkSj nzoh; pkydrk Qyu ds izkpyksa dks vjs[kh;
lekJ;.k fo'ys"k.k }kjk izkIr fd;k x;kA lar̀Ir vknzZrk ek=k (θs) dks ¼0-93* ènk laj/kzrk½
ds cjkcj ekuk x;kA leLr ènk izfrn'kkZs ds fy;s laj/kzrk iz;ksx'kkyk esa ekih xbZA
rkfydk 3 oSu xSuwPVsu lapk;d izkpy vkSj folaxfr Li"Vhd̀r ds vuqikr dks izLrqr djrh gSA
,d LFky ij xgjkbZ ds lkFk lkFk lar̀Ir nzoh; pkydrk esa ik;s x;s foLr̀r fopj.k ds ǹf"Vdks.k
esa] izR;sd ènk ijr ds fy;s oSu xSuwPVsu izfr:i izkpy Kkr fd;s x;sA vlar̀Ir izokg ds izfr:i
v/;;uksa esa] fofHkUu ènk ijrksa ds fy,] fofHkUu ènk tyka'k fof'k"Vrk;sa fufnZ"V dh tk ldrh
gSaA izR;sd LFky ij xgjkbZ&vkSlrh; fof'k"Vrk;sa Hkh vfrfjDr Kkr dh x;hA ;g izsf{kr fd;k
tk ldrk gS fd fg.Mu unh ds izfrizokg {ks= esa ènk tyka'k fof'k"Vrk;sa foLr̀rh; fopfjr
gksrh gSaA vf/kdrj LFkyksa ij folaxfr Li"Vhd̀r dk vuqikr 90 izfr'kr ls vf/kd ik;k x;kA

4- fu"d"kZ %

fg.Mu unh tyxzg.k {ks= ds mijh Hkkx ds fy;s {ks= vkSj iz;ksx'kkyk vk/kkfjr ènk vUos"k.k
fd;s x;sA fg.Mu unh ds fdukjs&fdukjs fofHkUu LFkyksa ij ènk fof'k"Vrk;sa tSls fd ènk tyka'k
lapk;d oØ vkSj lar̀Ir nzoh; pkydrk ekih xbZA oSu xSuwPVsu izfr:i ds ènk tyka'k lapk;d
Qyu vkSj valr̀Ir nzoh; pkydrk Qyu ds izkpyksa dks vjs[kh; lekJ;.k fo'ys"k.k }kjk izkIr
fd;k x;kA ènk fof'k"Vrkvksa dk LFkkuh; ,oa xgjkbZ ds lkFk lkFk foLr̀rh; fopj.k ik;k x;kA
v/;;u {ks= esa ekfir èfÙkdk] lkn vkSj ckyw dh izfr'krrk ls lar̀Ir nzoh; pkydrk ds lfUudV
izkDdyu ds fy;s ,d vkuqHkkfod lEcU/k Hkh izLrkfor fd;k x;kA

= 1
h < 0  ds fy,
h ≥ 0  ds fy,

Sr = (θ - θr) / (θs - θr) = [1 + (αv h)n]-m
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rkfydk 3 % oSu xSuwPVsu izfr:i ds lapk;d izkpy
oSu xSuwPVsu lapk;d izkpyizfrn'kZ la[;k θθθθr θθθθs Ks

(lseh@?kaVk) ααααv n folaxfr Li"Vhd̀r dk
vuqikr

A11 0.072 0.415 0.041 0.0142 1.3884 93.67
A12 0.088 0.439 0.010 0.0112 1.5193 97.12

A1 (vkSlr) 0.050 0.427 0.026 0.0185 1.3284 95.65
A21 0.077 0.436 0.080 0.0088 1.7714 99.18
A22 0.101 0.408 0.022 0.0058 1.8370 98.60
A23 0.037 0.433 0.588 0.0134 1.3812 94.62

A2 (vkSlr) 0.086 0.426 0.230 0.0078 1.7100 91.61
A31 0.095 0.377 0.058 0.0057 2.1278 99.60
A32 0.117 0.420 0.080 0.0063 1.8294 97.76
A33 0.076 0.420 0.036 0.0124 1.6643 99.42

A3 (vkSlr) 0.098 0.406 0.058 0.0074 1.8622 82.87
A41 0.039 0.469 1.884 0.0207 1.7457 99.41
A42 0.055 0.416 0.175 0.0273 1.3312 99.22
A43 0.045 0.451 0.412 0.0138 1.6006 99.14

A4 (vkSlr) 0.058 0.445 0.824 0.0210 1.5725 59.22
K11 0.008 0.380 33.753 0.1728 1.5520 98.59
K12 0.015 0.374* 16.157 0.0479 1.7156 99.61
K13 0.014 0.368 17.785 0.1089 1.5384 98.69

K1 (vkSlr) 0.015 0.374 22.565 0.0591 1.7022 94.05
K21 0.026 0.387 0.677 0.0200 1.7937 98.99
K22 0.002 0.330 24.984 0.8721 1.4431 98.80
K23 0.006 0.342 14.430 0.0867 1.5714 98.22

K2 (vkSlr) 0.009 0.353 13.364 0.0536 1.6099 57.31
K31 0.042 0.471 0.303 0.0142 1.6234 99.06
K32 0.034 0.474 0.350 0.0151 1.6272 98.94
K33 0.011 0.473* 4.603 0.0486 1.7927 99.91

K3 (vkSlr) 0.013 0.473 1.752 0.0311 1.4824 69.47
K41 0.006 0.348* 84.992 0.4259 1.5619 99.71
K42 0.006 0.348 48.204 0.6204 1.4641 98.43

K4 (vkSlr) 0.005 0.348 66.598 0.7309 1.4639 95.27
K51 0.018 0.471* 20.196 0.0910 1.7243 99.07
K52 0.048 0.471* 0.421 0.0269 1.7350 98.34
K53 0.075 0.471 0.245 0.0246 1.4396 97.51

K5 (vkSlr) 0.048 0.471 6.954 0.0474 1.5506 43.19
K61 0.059 0.380 0.845 0.0148 1.7622 99.74
K62 0.076 0.391 0.230 0.0242 1.4583 98.92

K6 (vkSlr) 0.064 0.385 0.538 0.0178 1.5956 93.20
B11 0.010 0.409 14.937 0.0219 2.4113 99.69
B12 0.007 0.437 5.493 0.0781 1.9931 97.11
B13 0.004 0.400 17.588 0.2128 1.5754 96.61

B1 (vkSlr) 0.008 0.415 12.673 0.0519 1.9764 83.26
G11 0.127 0.391 17.270 0.0079 1.7607 98.88
G12 0.109 0.414 0.177 0.0088 1.8348 97.86
G13 0.023 0.391 8.519 0.0334 1.8370 97.53

G1 (vkSlr) 0.083 0.398 8.655 0.0164 1.6898 49.91
G21 0.004 0.414 miyC/k ugha -- -- --
D11 0.016 0.539 0.207 0.0594 1.3853 96.55
D12 0.007 0.507 66.640 0.0597 1.6970 97.50
D13 0.036 0.418 70.013 0.0070 2.2241 99.66
D14 0.003 0.465 89.857 0.3957 1.5793 95.83

D1 (vkSlr) 0.018 0.482 56.679 0.0392 1.6279 56.19
dfYir*dfYir
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5- lanHkZ %

¼1½ dqekj lh0ih0 ¼1999½] ̂ ^fg.Mu unh tyxzg.k {ks= ds ,d Hkkx esa ènk tyka'k fof'k"Vrkvksa
dk fopj.k**] rduhdh izfrosnu] 1998&99] jk"Vªh; tyfoKku laLFkku] :M+dh] ì"B 61

¼2½ UkUnkfxjh] y{e.k vkSj jkek izlkn ¼1996½] ^^vlar̀Ir nzoh; pkydrk izfr:iksa dk {ks=h;
ewY;kadu rFkk lapk;d vkadMksa ls izkpy vuqeku**] tyfoKku tujy] [k.M 179] ì"B
197& 205

¼3½ lsB] v'kksd dqekj ¼1993½] ^^Åijh fg.Mu csflu] ftyk lgkjuiqj] m0iz0] Hkkjr esa
tyh;&jlk;u v/;;u**] ih,p-Mh- Fkhfll] vFkZ lkbZalst foHkkx] :M+dh fo'ofo|kYk;]
:M+dh] Hkkjr

¼4½ oSu xSuwPVsu] ,e0 ¼1980½] ^^vlar̀Ir ènk dh nzoh; pkydrk dh Hkfo";ok.kh ds fy;s
dyksT+M&QkseZ lehdj.k**] ènk foKku vesfjdu tujy] [kaM 44] ì"B 892&898

¼5½ OgkbZV] vkbZ0 ¼1988½] ^^{ks= esa ènk HkkSfrdh; xq.kksa dk ekiu**] bu- Qyksa ,.M Vªk¡liksVZ
bu fn us'kuy ,uok;juesaV % ,Mokalst ,.M ,ifyds'kUl ¼MCyw0 ,y0 LVhQu vkSj vks0Vh0
MsuehM }kjk laikfnr½] fLizaxj ojySx] ì"B 59 & 85


