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1.

(\& iM l*  P A 'K  n*A £  (1 W ; h (V> « t c  h*«Wh & :Jt>  ?.PH;F
MC <?*:: A‘?*77'F'> 79 fttffe ! f l^ m  A ^ - fl rt-flA °1W '

A-flfr >W- M tu n  £ *A  f iM M *  7̂ (1*  n * °ifV  ho'>7° m  A ®& £*
* W i*  a^-hc?®* h cs  ?&cn v r »  m ®* h w w  ?fa><t> v®-«

hA£ ftm+rtfl)* hS*HF fJiW tf-  iM l*  O F C W i t  7i f r h ?  n ^ W  h u m -  m -'t' m e  
t\9°*H\ W i^K A<T AAi74*  A.hl?‘TL d Jtt*  f'TLmfl+ffl-l fV A  W l-M Wt M & J79°:: ?A'>AA^'} 
9uCJ'al li') ' ? ° W t t  ?9°C9°C af W  (\?&CX ( la 'm - r  n t °?0C A£ A W A  ? *!< [&
'fch(TA°J£ 7\al tlC  (agricultural transformation) /V flj^ 'L ’ A& H'fYVji fl^CA-A£‘r

h ^ d  ® m *  ° 7A77*  M r t p M 0:-- £LK> A’>% f ® * *  ?0° V 1̂ '  h t f i 'M 'W  ?A °7'> 
? i h ^  M>C0* '}  Afl? im ') W (1m J ,A***W D lA  (!*"]£ > *

?aia > m J 'r} -fcMYHEPT n^°/HC A.& A 'TPA A^°T' y-Jwh £;Nw*TA::

AMAA* al)4> hl/Vh W *  A W  TV?®* W W rt* **? n-fW^
M ^ C  Vfl>:= nM l*f?®- *CA-A£C flTto'1’ A£ A m  .PA®* PA'JAA-?' «WW1 flA-flA + ^ -  
J^C * fl'hCTC *7rnffi <\£ ?+*»!(te-f* V®*:: f'hCTC *7A-* (19°  h'Lfi ®£ZH, M+'Hfin

n-fiH- A h n a ^  n+A£ n ^ fic  ®**> a t *  AAh0? " ) *
£CAm ::

?> v> W  <7'HC'T M f i i j ' t H  h w ?  - I ' r u c *  'H W  A<T ^A?0 A4*h P T W C
•*•*"?* ?A’>AA;f' ?alSA'T\t\- •bWftirKP*’} fl-W * tl+ iM 'Z.P* w c
(\<*}ayrri+  A £  £ 7* f t V : :  f l + A £  ? A C A  h c - n * A e / r  X T / ' H ^ a  ^ H c  ? lP V ® - '>  P A ^ A A *  < *> ?

A 'lY * ') A<W>^ /"C A * HA^C'A AhA;f- n'T.h'M-* * f l£ *  ?*!> *:*
A£ n ^ C h T f ^*70^  'feh^’A0? ^ ' )  n47?® *^ ^  A^ ^??A*::

Ul M W ?®- ?£ P  A9 ®^9  ^  ACA-A^C T ?°C  PA'fl^ ?A*>AA  ̂^-flCS1 AAaZ h tA  
A f l i >  h ^ ° ^ >  /^C 0/’)' ' / ' A 47? *1?. PLTV' A h - f t ' }  al}0v,}m , 't^  t r7A + ‘ P ® ^ >

A/ n7n^-f he A£ ?1'« ° ()t 'f ' h l£ - (D T  m t \ m  dCQ/J- A^A°7^ A c ri^ 'f ^
(conventional pasture) h crDdr£'t' 't’h(rA °j?)p'h')- h al<j'6f r  HC?fp,f''}ci' ?haDd'd.'t'

c h i n a v r y q ^ ^ o  ^  n®^\ ? fc  ?ai(T 'f i n . + p f y ;  aacA * t o , ® - ^  m ?

f \ ° l ^  n+A^j? 7°C T  th A  HCffP'F (?AC- ?M ?lC  (legume): l>A7-fl A9
<fcT$fn) ? ^ m 9 h c  H^o A tm ^ T .® -  " V A t T ® ^



hfi.u AA£ f'fvn+A-*'} h<‘M ™ i,? ?  ? ? Z r  P t ^ c  frVAA A9 W>AA*
^■nc:cr a a a *  ?u7^ fa  - w r i  ?m- p+jwa- ?^ncr A-nA°^r> v r  r ^ f ? * }
?(t,i s M 'cpcd<$ tnn attv “w m  t h s s z  <r6^&? $c cuv.-:

2 . P M M *  aDCT  (V n < V ‘- f ■ fe h i.n 'E  a v ^ l ^ :  m 4 , a ' L j '  M

?<r°c? 6d<P? 'lie s ??  AA-AA b£inl ? :H> <*>A^ n iM * ,*AA<> hSA*^ ,e."n,e.AA':-- K}& ?(fr 
tym;y Cg cmq' «7^<p ah '}?: VL  ©*At h £ l©*9 hVCi'CD- p ^ m f  V C ? ? ?  (llT'h
iM+?©* ^ ‘7‘P  M  ($aI ) ^  °7A;/'?D h (M *  V D'> AA£ 6 £ n  .PAf a K  A®??0* '*  M *  
A fich^ ? °c ;f- P°7.Am- V C ? ? ?  9?©<:: A iM * ?10 ^ £ 0 ?  ?AC (grass) V C ? ? ? S
?M A  t h A ^  ©£7” ( I M  MAA0 hA?fC (legume) fl^AA ?al̂ (D<ti VC.? ? ?
A7°AA, A/7C W M ?  MC TIC? A jn  ? " °(? H? ?<nT °icn>p<£ ?AA?iC <*><? VC? ■/©"= hHA<fe 
m ? ? ?  C?t) AC HA'fe PAC VC? (u n  IIA<fe PAA7JC 71C? Vfl>:=

P+?ffiV ?^D£T A'AA°;f' Ah7C © 'A t  f l h - H ^  < ^ h  ASPHWT0 ?cnU'(D<ti ?-U.TC
°](^ v . £ c m  M  ?hV<\ 7AA'> A < Y W  V 'W A  h ^ rrW 5?”  AA‘7C A-flA«T-'> HC'?'

r w i- l  ?aii ? anc ?  hcfl-hzc a h i^ ? i m r  ? t ?  aa \ i? r  ?a ? ° °7a;/- / ^ a a *  
M TU A im  P^d? £C77D PAOT ?Dt7'fl ,£f/;>'7:ffl- AS' AV>AA-> 'f'tP,/£ W © *
M M '?  n ^ in  pmm**> ue,©* h^e.7^ 07?7C aca.©- p©^*?* in  /»?
r c :t  ? J t ?  a 1 < \? a1 h ? ( v f ’(\?9x>: ’- ? 1 '/L '? C  ‘7fnfi'>9 h lL O * ?aTL t1 p g a > ''}  ? x M  -A^AA-^ 
?ddcP ?  V C ? ? ?  A’flTC (species diversity) AC7TK?’©‘ T<^? A77C 'f'^A'Z. ?tPV* /vAtf-A^0/ 
?66<P? V C ? ? ? '} H'/'A.ar hove?*} ?<\hi'1' A.l/’7 h<\al? (\  ^nCT© ? t ^ A  ? T ^  
A ,& ^© '?0:: h')&aTLp(D<t>(D* n©A ^75  AJ2. A O T i^  ^ A Z  ( ^ ? )  PAC V C ? ? ?  
no7.£CA0T'©* ^/rnfi u^ffl^f©- 6R,CA©‘ .fcm^A*:: A^ftU t n j i
flfV^ fHfnff - n ^ f© ’ n a ^ a o ')  V C ? ? ?  ( l ^ f i  ^ r>A + ^ 9 ^  (decreasers) 

£vJ’ffl^A':: ^ © *  ?‘7(T>rf ?7JC,P A'flTC A W A  flcrD̂  A'}flA,T
A'>.e  ̂ n^AAA' -/-nj?, PAc: I ”? '? ?  fl'/'^m^A^©- 

v c ? ? ? r} ,&'f'AA':; m hu a;a’>aa-> w i / w  n°/rn?i ? ° h W  p ^ A ^ f
V C ? ? ?  O'fehih^ A.Pa7, t A ^  (increasers) A^AA ^ '© ^A*:: A^D̂ ,^AVD ?°7fn?i ^  
A?h4> A.'/,£ n^©- ffl.e, A"DA©T A T ^  ‘% ^ ‘B ACS' AA,A°T- M©?i
6d<p? A'th>.A‘e A ^  (D&6 V C ? ? ?  (invaders) £fl£9A:: M lW  © ^  ?d6(P ?  V C ? ? ?
go]T  nt^Tcf (^ ^ °7 )  itm - h m ¥ ? %  ? « i r  aa ipv
f ‘7rnff- T ^ 'K  ? °O ct7V* A^^7* A^At^^^f©-?1’ A'>(®,^£r7 AA^l/V
P^rnrf.'j n^'JAA^ '/'A£VK - W Y g ft ?£ %  M frh ? K I W I  ??C Ptvx  K }?  hmM?>  ^AA 
?°?fnri i ? 0? ! : ?h'}?: <10 'ft rv c ?  a-atc h^^ri aa^ am tjcs' a+^az pac Tic.e^-f
h'KA^V ^:^ffl- C?hhazl  9D<n-(\ n+A£7D ?TC?,b'} Z li'te  CllfZ-h^ ■Mn/X,rl')
hT^CL ?Z $  A£ V® fi7A;/' ,6;7:A^:: V7C °/'> ?t^ T C  f7rn'A'> t ^ A ^  ih lf  A ^
^U"> A„e"7A K Z ?M D--: ?©^ /̂mTi A ^ lfV ?° ?h??V^  ;?:°/C M I PA7AA;/-7 •A'i->



f ?<*>? ftff* Ah ID $ - M  (Ti-n̂  a7^nX9 A£Csf> ^A ’H l* Wtifos
^©‘:: Ohm M Z fl*A& n &  M  (1®£<T &?ay ?hi<rf'r) h$A VM.TC “IM 1 h 50 n^'f'
i w  />©*'> ?m m *  *»*r ,v >.w a v > n .?^ / ^  £ ^ o> m a + ? n^ifv*
?* '> aa* '>  a * ? ? ^  a n ' } r  h c ( ] f a y }  © £  7n.e+ hc< r ^ - © t  ? ® + *  © £ ’> ?°

? / "3  A 7 ^ ? ' J^ C # *  <T7A£°7 h ^ M T>:-- A A lW *  >uK> PA©- ? ^ T L °  °?rn fi ( l h ^ ? n lA  

n t?P T A ' ? ^ T  W C ? ? '*  M -SA fl + hA.6 H 4 ^  . P A ^ f r : :

h ^ ^ K  Am^A/i “n g r r t ' &<:% Km : ?-/-Wa- ^ n(.D rt'flA°T' n+A£ n ^ i  toc^
flOA'lh ;MA$ fl^h^A  ? h rHe/n^  ftO.P'f’©''} (agronomic characteristics)-

£ h "7  W © - ') :  9v C:t  M O iW © '}  * 9  n ^ ,r ,iy .ii7 n fc m / H * '? * ©*’> tf“ + W

Z irs h ::

U. ? " "£ (]?  h *0̂ ' ) '  (conventional pastuie production)

? A ' } f t A ,ib  ^ ° S °  t h A ° ^  ^ '> £ ‘T > 5F © * 7, ,  P7° ° ? - f l A i t o  f - H C t a H T  A ^ h - n h a

t . e c w © *  n»A«fe A °7 ^ ri © £ }y n n n ft© *  m c t -h  © ^ t"

n^C^n ^A h  AMAAib F ’-Mtt* ,e.©-AA-:: £U t w v  ?<'o(r  r c ° t ^  f ^ n ?
f/DCT A'flA0'?” h rt1(/D<s' (conventional pasture production) fl^HA (T0/*^ l):;
? H ^ (e <**? A9 °?fn'A hC?\- ‘’MfWtf: A-flA TO *: ?‘™'lAA'+'} OA*

hA^9ro? D M a c  nn«fc h x ^ 9  n rt< u  <*><&  iw ^ y -  n rm * ? ' h i c ^  P < w n c  p °?-nc9 

)a )- .:  ( \k i c  © * a t  n ^ A ^ *  w z t i v  ° i M  ?o°<? ?a i ? ^ DC i>  n M w ?© -

w © -  o vA A t? a n r  nh<>W’?  ?©+* h j s M t  ? t£ ^ &  w ^ - ® t
PtiCH^ £C£'f-^ ??©•::

?°/"A i. n ^ n 'f  <rncr  v-t'Wft/.-)' n^T i " nAh !>>)'■



w v in -  ?<*>? n c h ^  m  m m ?  ? K b n  a ^ t
9 f  © ” = hOU(J\: 6 ® - H ' A 9  h&9° hK C  O M l h lC ?  A ^ 'M f lC  W ^ A ' }  P ^ f l ?  ^  
A * * ^  A ^ th *  ? tA ^  A'/AtF'T ?a<*y w *  A ^ f  nr c r c  fc^v^ww
aa,p?d hA.A0^  h ie ?  (\hic © - A t  o w  - H n ^ w v
P tm «® - '>  A£?dt A ® ^ K  SA'** A W A + W J. i r ) ^  0 ^  Pa7.fl>A-n* V®*:: 
A ^ A A ,: P3C? <w*ri P ^ A  ^ n c  <**?! ® H + :: ft*0* ? ?  P 'T t fm *  P ' f 'W t '  PAC: A0?/C 
A '^ O ? "  p£ '}<n0  4 9 9  A ^A C  T i C ^  hA ttL U  i M *  M A £  h S A ^  H A M - A A ^  
floA^T” A * * * W +  t»C°r\r A A ^ t *  - f l?  f l ^ W T  P A ^ ^ K  A m ^ T ”
iicn c  w t s ? ? !  yti'H ' atn m  h m  h tA ® *  ^ c a ^ ::

3 . ? ^ n f  ^  h v ^  (agronomy of conventional pasture crops)

avzn? <?oD? rt-HA f T ^ A f ® *  h A £  A '}£ + 7 A *® *  CIH^V  A m i  PA<1C A T " * *
if1? n<?°7 r w / )? 15 ̂ > :  Ahon®* n* hA,A®< n ^ A ? m w r  A£ a<t 
A ltU  A '>h-nhn,9D A ^ f i O  A ^ C ^ * ?  P A 7A A * A C O ^ P'T.OW** ?°C T P ^ ?
A'flA (JW ' ;?;7 >©•:: A m ^ ^ f® *  mrnfiyn m  ^ “Ptf®* flJtttffi A ^ r?D
Z t i  <?£> A.hf/* ?^*<V 9 ^ : :  ffi^®* h<£t? h^l/V- A^C  <^£(1? A-flA-F'} ^TY .*  
?Anf®* aca^ ® ^  7 f iP - th c  pm a^aa, n c h ^  ? tv  hAA p ® t*  h 'f i^ '}  £n®* 
A S ^C t® * nMfi'T MlH1?(D-') f l f tU  1(1 P‘tfts 'h  AA?9 ° A '} £ - ® T  PATAA'^
6 C O *  (a )H ' A7 ° ^  ffl,e,'>7D A £ A f l )  A ^ .e h 1̂ , .  ^ A A t ^ 9  j f r C g 'f - ^  © je ^ T " 
P + £ ^ %  A 7 V F  ACA-A-SC? V©*::

A 'flA ° 'f n A 'H H ^  HA<£ P l/V  i> A ^  a )ji'>9D h i> A ^  0Aj& T iC ^P ^f P ° 7 .A ^
A .lT ') ^ j i a v  hAC 9 hAOT/C 'HC? P t ^ ^ l m 0 °ln  A A (lr> :: &H?
A ^ A ^ 0?^ f l A ^  P - l - f l  Z tr i'r  P t â .A Aa7 ^ ° ?  A?°AA, O A lh A ^  $ £ T  ^  
A ^ ^ a ? ^  A A 7 £  V ih ^C  ^ A  ?arL?t\<L&n'} ?HC ‘H r  10 tl.°? Cf£A A 9  2 h ..0?. A A ^ A ^  
A . lf 'J  ,& T 'A ^:: O A ^ A ^ ’ PTfC^ ^ .& T  A ^ A 47? ^  A.^A°? AAT-.fr ^7A R n ^ d A ll
PHC ^ .fc T  4  h ..1’? 6  h..°? A9 6 h..*?. A ^ ,6 A °  A.lf*> ^ A A : s  A T ^ U  A.PA
AAh 5 PTfC,P ^ (6 T  .PA®- <td? at}&at1;t' ^ 'A A : :

3.1. P "7 A

A ' f l H ^ ' f  p a c  7i e r r ?  n h c  a . i n  n t A ^  p a c  t i c p r ?  h c  ® .6 ' ) ^  a ^

ff7A®,'> £ ; w  ^ A 9  f77AAAA H *  Â <C A W ^ i 'W
a. .̂pa)  ̂«n>*A' A9 P+AthhA m i n  n^A 7i0? ^  ^  T W

A..P^°? A " oCT ^71^,P  h ^ ’A fl® * °?A AAA^A7. H Z ? '}  X f l 'P f 'K  PA^7D t h A o:f  7  
n ° ? A ® ? ^  AAC<T 7o;P £T7 £ y ,.°7 ,&ll'>'>7D +°?AC 0 7 ^  A9 f l ^ W  a7h9® '>

A. $}{\U )' h (rn//'d'\' H Z ,? ')' (non-eonventional pasture production techniques)



£^AA:: H e*') fW’AA' A ^ A o^ ' (V ’19n;i• A AC (V>* ‘Ttf’C P°7.m  A4^
h w .  ft^ ,e  ' i f  n ^ f.'a>- h V L S U f r  a i £ d ai  h ° i ^  h u a ^  t t &  w -

{9 ° s " &  2 ):= n n ^ h t c  © ^ /H i n r u  A m A M z v *  n ^ A  ^ a a a a v  

a ^ a  ?nc -n̂ A'> • n ao ^ t w  ?+h^®* tic hM .c m ^ in K  -n<>A* p+Ah m m  
°7Aa>*'} nA'}AA-> b'fc ® £ '} ? D n ^ h + C  n °V i- n  "V A m ^ m ^  ^ A ^ A P ^ ::

?°/"A 2. n w t  (i°dat mv'J ru7£*$> »&,

3 .2 . o,/ w , ,p  a ^ r /0

i
P*0?  A-flA' ?alH 6 (\'l' "7A HAUA ‘W '^ V *  A + tv W  OCh^ W * *  A£ P<PA 
hrn  A7DH ' A A ^ ^ m T  *«*? w w f r  h « ih A  lJW ns.? ca&YJ* Pt-flAA
9 °/ P°?£' £AA:: nJvM#*> AAUA flA4»* T ^ °  A£ PTA* iM *  ^ V '7' -fl^
P h / T & A  M C A  & H ( D - I '^ f r : :  M £ ?a> -  p<sj> fflj& 'j?”  ACA A£4« f l t A S ^

t o  °W (\6?  P °7.Aa>- f*Ll/’*) £H * <T£'>£,£ '} P'fAA®-') ? m  W t-Y lC  AAKT'fc n^A7A

o )



ftfvflH?®- ‘f r n A - f ' }  P " W 4<9 d£l->  ? “ W r t  7® -:=  i> 'M '?a )*  ° ,& H ' °W C \6 ?

>pi T  P ^ O A ® *  ( I i n  .6 U 7n T ^ r  a'hQA 6 ?  ( l ^ O A  & p a )J> h ::  £ H *  9 ,e W '£ ’& ' }  A 9  C A C ^ A  

p * o a -  i > a *  <P9  <P9  p ^ n ^ . p  w . - 'n t f ' ' }  p ,p h  A , m  h M i t u  m i h ? ® * ' )  z c f i

??Ha> ‘ C f t C ^ A  V © - : !  P t l W }  A m ^ A , &  / " C W - r h f la *  ? aiW W ^  Cl+t\£9n

A / ^ W W -9 P H C  £ H *  ® A ^  £ - C ? f  A A © : :  A '1/ '? ,  A ^ T  A ' f l A  T ^ - K  r c ^ Y ' l '

? cni s °n t  n c h ^  p ^ w , ^  ^ , & h - :F- a '> .p ,a - r u ' ® ^  n M i n ? © -  p m ^ * )  h A A ° ?  a ° 7.7T  

p ^ . c  w * ?  h A .e ,  M v i v f r V *  p ^ f K ?  t o ^ F  m f W  n w n  a - a a - F  

Z t t *  h \ ?  W M  n ^ l f V -9 7A £ ® ‘ 7D A A ^ . P ® ^ ? ® ^ ’ A A ° T . . P H ® ^ f ©  A * 0 ?  

A - f lA ° ^ ; 7n A 7. IL ® 4 n M H . i >  * 7f l  V ® - -  A A m ? 0 A ’> £  J w v M £  A f ° V ^ f  ® *

M 'O ^ o d )  o ? r * i jp ^  h  i o o  A A h  150  h . . c7 . P ^ .P  A 9  50  t x . ^ .  G f t ^ / F  A ^ h ^ C  n ^ D7l ^ ,P  ® fH ’ 

" ° A 7f l  ,e,.P74^ : :  ° M A < 5n  A ' T . ^ A h *  A A £ ® <  A C A  A £ C  P lP 7® *  H & ,  *11 P + - A A A

¥°7  < * Y n + ? D 7® ” = 9*7 ?h < L tf  A ^ 7*  Pa 7 £ K ^  A C h ^  W .  ? ?U  h ^ l f ^  A A 7C  

h ® W  M * C  A A & 7- P -K A A  A ^ l A -  7® ” = r tA H .U 9°  P t - A A A  ¥ ° ?  h t 77  h  10 A A h  20  *F >  

n * / , h ^ C  <7DA 7A  m ^ ^ a >  ? ')A  )<&::

.3. P "DCT h ll(,v r̂ -Mnt-v. h'm .^-F

? ^ cr A-AA h u n t s '  AAA* W *  ff7^A..P H*W*F A.A°7 £?AA:: Y>£?®* A9 
H C S ? f ' f  n H C /5 Y o  C l ^ T I ^  ,&A°7A':: U 'M '^ a h  T cH ' H C P F 'f  HC (W W /r-  

? h i%  p / ^ c  ® A ^ *  ( i+ i i jZ  < ^ c / n &  a ^ , p  n ^ h A  £ A o 7A - ::

ptf*m^?T®- n'-H’i  °7A"7'7' A.tr>: p '̂>mn ^  (4 ? *9 <fcT*rn) h c p f ?  a<h*> me,y/n 
(I'W A *  A .A ^ ' £ :FAA*1 ‘/7C <7'} A:F*7l CT7£\a7-'f' 'l'«W ’V‘ U&, )cd-.: rh n,?W n

r i ' / 'A , &  p h ?  + h A ° ^  h ic + m - h , p y >  ® ^  n ^ >  . p a ® -  / ^ c  A ^ r m * ?  ^ h ? d

.PA C T ’f l  ® < ^ ; / '  A A °7 .^A ^Pf® *  ^ U ' )  Ap7nnA h l l 9 -n  ® ^ ;h  fl.P')A U'A^ ® C  h t i f f r v  

W i  ciw a ;I' A9 : F a/ ’ > '‘> 7i9-n a.£?dc: n *  v i - W ^  « » ()& ? ,i s  % n  h w . m

an n  h t\ JA %  n ^ ir Y

3.3.1. nuc;/^^ £,7Af,7;/'

P ^ n ® -  lie  A.A"7 P;i' .̂P.(7>- 7IC.P (/'/•’> °7^P7T .PA^ApA:: AAli.U H O  PA7A®' 
® £ '}? D PAVn®- £ 'C H ’ ^^D'/;l' "^ 7 *  719 .PA®* <7Dl/ ’V''> <77^P7T ,P%\:=
P T ^ - >  J ? ^ ^ ® -  ^ ° L T V  P t ^ A h ^ A ^  HC « nm W n P A a 7+ r> W  A r t t <J7 ‘T7^9

©vn,/>f,v .P£C7‘PA:: PHC'> P ^ .® ^ 1/- t>-A;f- HU^.P'>: H*r h'/'A.PP-
n^.P; 7 7 ^  ■/?, (A7DAA> PA^7n 'iM nC fr U.C- m m C: ¥ ’>h:f  PtO,e 
AhA-> A9 P^AAA’ 7-.e.'f” ;F) A9 PH4- U.P®-'/;/' a),e,>?n P 'H^A^ .P./.^ 9?® *:: 
h T ^ ;P n ’A7C Pile'} AA'Pff7a7^ n^A-V' P^fflAV®* A,A®- PHC m ^C7-> A.(/'>
f/D7A ^  nu^®*?n ®.y AA^nAfi9 n^A° AA^->m v®*:: p^nrr n c s P f

W T (D ' tA -flAO  Ar/'®A7- ® < ^ ’ P ^^^ih  ZH hA7T f l 'W ? 11
P A C  1H C .P ^ T ' W 'f 'W '  (\ t  d t V t  Z H , *1A 779  f l ^ h - A -  h t l i ^  U J? ® - A h A 'T ® *  ( e m b r y o )



AMO (dormant) ?AWIU7 71C ??? HC -fl*A*7 A°7<ffiA H<r7
At©AV IH, (\oopftf «7<y>n* A,A°'f 71C ??? fl'MjE- PAATfC H C,???
P^<k> 7 A P f® 7  n p ty n m - *  7A<i/r) f ® ‘7 At®A>- ® ^ *  <n")C AJfrC7®‘ ®*y
A7^£7AAf ®* n0? ^ ^  va>*:: PAvum w *  h c ? ? ?  f i£ A ,) 'f® 7  A°?iT%\ h^f®- 
® y  a 7*3.70®  a+®av a<v> A®-y (1*°+ + ^ ©£7?° n ^ A * :  AAfLfr (aj^aaj
MA^ftSh Arl.fr) n°?^m A9: H<;*7 litf-aart/ «M®*7 A ^ A A  A<?
fl<7DArtA*ih H ?*?? ♦*¥©••> °7AA* ?t\4A2&*

PHC **vn7 AA-AM?®- P^ffiAV®- AH4- U£®W- ®£7?D P^-fl+A A^/D A9 AIK- 
■/®:: A»A°'f PHC <*>m77 h*7? .® ^  Ti'f'%'- PHC °1H<L?: A-AA- AVmA
®£77” A $ £ t P^.A*? AA^lflh: PTiV-fl "°m 7 A9 PA<i.̂  A^V* <T?®:: A7£ 
Am;M£ ‘79°^‘E n^D(1̂ DC ny°7foMl* 1ft PAC T IC ???'} h 6 AAh 8 h.A« 

m \ fC : PAO'HC <” >S° H C ???7  h 3 A Ah 4 tuv *7^?° n th fc  A<T P4>7mA 
h$ n c ? ? ? r} & °ir  h 10 AAh 15 h.A° *7^?° nyh^c a/i^ ^ h ? °  v®:: ap7ic.p?,T* 
PHC ^m'> A^T^Ah* Ah$A 6 A 'f^m - H C J?^ O ^ fl®  PA g "^ * ® A t  
rt ' h £ & ‘-:

P A - A A  .PAA'> AM 'a'?a'l*i 7iS'-H A & ^  A‘P ’> >®:: flfLU ® $ *  °7A®*
n* AcmA* A'>£°7/»\'®tr pap4« ^ c ta * ?0 aa^£®- 't't\ai at  K }? a\\n  
£7ODf&:: (\av^avC c w jj^  'hhl\°? ®*/ A<T PA^C 6tW‘P6R,fp;J;7 A*T Pflrh£ 'ACY7 flfVfe 
A W 7 T 9  A7-tL4 'f A^A^C o°H6*? AA7.fr "7A Pa7L®")®7 PHC
" Dm7 £«#>7A<M Â .7n Aa7 ^ I)?n A*®* £lT9A:: A7£ Am^A.e, <n»»W A ilt t ? ?  ?<”>(? 
H C ???  (\<n>t\(” C?' ^nhhA Pa7/jV,®- dC+ih h 25 AAh 45 AH* ^->C A9 fl^hA0̂  
^hh^\ fr̂ /T1* h 5 AAh 15 A7t n ^ C  fllf7  V®:: HC n^A^C n'T.H^n^ in, 
fC fi PAAAA®7 °7A 0Am9 a°t\an: infa > ^ : hH ?^  II<Si fl+h^+® LC 
A£ A^AA* av^cro^ A9 HA A HA A* A^C nA*7C f/7AnA= h ^ ;A?° A7AA^7 A tH ^®  
a?A n h i\P f®  H<r> hA^C m ? < V ^ ?  al?:^ a] ?({&&?&'.'•
n^A^C A ^ H ^ ? 9tn?av% ih 'k f? ?  n-n*K £^AA? AH^4-9°
PH^7 >̂m'> A^A^C AH^C h t^ ^ £ ®  A W  ^/fr^0? £U?n nAAAA,

®fr«? A .en^  p^/ihv®^ hc A"7hhA v®:= nn.w p •m i^ ® '} ^ a nt^Am^.
A^C A°7AnA ^mA'7 ^ 7 ^  fl^ A ®  AJ2. 0° ^  Ah,'> P^PA^ ^ ‘PhC

A7£in tT ’OuA (5 ^ ^  3)s

Plie AH^C (\HC?ay P9^ ^Dm7 £®A9A:: ^  £ A f®  ArHA°'f mA^
•AA® £H^A' V?C °?7 ^97(1 ,PA-7:®  A-flA-F A^AA, A7fr CfrA AC .PA- H C ???
W f ®  A7£ rTL̂  T ^ 7  AAlfV n^H^ 1H, -Ofr M.C A7^£.‘ŝ <7 f®  ^m7^> 
.PA^APA:: AAH.U911 -Gif'?? PAC H C ???  A./K- T M UI- h 1 AAh 1.5 A7* ®l^C A. 1/7 
^ h ? 101?® ": ffDhhA^ P9-̂  ^Dm7 £A^® O lt??  tv "?  AA7IC HC.PP:f  *77 A 2.5 A,7t 
n+C T & rt' A 7 W



$"V"A 3. f'HW- "T/(,i a u j '  n^-H- cuvnft

3-3.2. n + h A  h h h  (JTi h aT} ^

K m ? :  i i m  pac ■ m y??  rv/^Tc? v<z K / il v j  <\ati<\aT/?  ?<n?: ?A7-pi
$ C T 6 6P> ©ft'Wn ?/"C ? '} f - ) ' ©A£ y7̂ a7;/' ? °?£  ,6AA:: ?/^C < PW *
n?A #c©  n 1'iip'ga)- <j7A a.6 n-M\P£ ^ c a^,.p v .c  nf,7<\nA

nA7-p. ‘t iC T ^ L "  ^ ° i ?  .pao?©* h i *  n ? < D a > A'},p i i t r i  Ac A9 ; n h r  
P<7»AAA”> fl«fe lie  ?(w / r  h A li? 9v " r,h'> PAC H C ???  W ay-.: ( \h l*
<&CT^<SP’ A °7A07*  h " n?  ? lf'/ ©<R- rn>mn^ .PA^APA; .P/li©-?0 7190°?  ©C A9 
,Ptfn9a7 <K> 7©-: nuu (D$? ?hd,C ACTfl* n«fe AA'T.lT) ^ A ^ fK  A ^ £$  

? "7.'/’hAfl> A7-3 hflAA P'HV.m A9 nV> A')3 .PA©* tfi>ir} M ftf” 1 
A th h A ^  tf-A*'} h i * ? ?  fflJP. </•*£,* ^> (1C A9 A W  A la  -flpP hA^C 0A£ A 'K © ^  
arl? :^° l )(&  (77^\ 4) :: A'/'hhA' fl^ fl^ C  if*? fl^ A ^ frF  .PA©* hC<t>?
Pf'7©A7©* A'>.P. 71C.P©- W ;/- 7©” = A7nAA, 7llA  AC A.'Ml A fl^A ^C ?? 
?fl7.SY.©- A C t;/' 0.75 ^ C I  fW'hA’T’ .P‘7£/n 0.25 cnh?C f im  ^ h ? n V®:: 
AT.P. (*IC£ ©,e/>7n (“ PA AC P"nA A A - A 7-e> AAr7:©- TIC??? ( l" nt i"» £ ?  "»AhA 
A9 nthA-F' .PA©- AC«H* 2 ff7/7'C 02 ^ C  * °m  £ 70<P<M ?Dh'>.P'/.’?D ©£■>•} 
P^Afl* h i * ? ?  flA67?’C 7.M. h<K> O^©*') f i A m t  7©” :

d ,



P ^ m O  cnx? 71C J P J P ^  t\al& al ’f ' h  2 A f l h  3 © 4 - *  + Z 9*  - f lA "  f l t H p £  W f  a7£\tr7;l' 

'h h fr ?i9-fl h ° ? 4^  ru *  n * ? °7£z.e a v  A f w * 0 ? 0 ? ^  ?*^ a  w o a j w  h w n
?*?7 - hd.C nt'PA  TAAth h/.m/f' tth A ” fl^A ©-At nA'>h-flha 

" 7̂ *7 jM ’CfUM s HCHC /» & &  nfcW* -trh+A A W ^ h tA © * ■?©” =

♦ f t o D - g a o t f  $ £ T  A ^ c  *7H;>£+ m A ? £ \ : - -  .e,'tia>-?D A W  A £  AA'93: A W  A £  hJ?/>

Ahna ?+a>A£ Â >.c; a w  A£ pn^> $*? (^© -rw  (in# °7£nA*::
♦ </>tA° W*nA+®-*> A AC ClT'fe'h (D-V °7  Cni'fTC TA Ath h^m /^P} m ^T#

av(7D’< \^ : :

♦ Â .C P'f'm+m+aK} /̂ c: (V.£-¥ *D£C£C9 PtH;)g HC " D'H<;.;h:
A H ^ ? °  © £  A ^ .C  a>-AT (1*7? °*  A W  A>fc " T ^ C  mA* A . M  H O  P H C

hA,A OA* rA *  7D<TAn* A^flfrV P'T .'K
A ^ o -th * ‘PA ’iK  ,&A'77A::

♦ PtH^©*'} h^m> ©*y nn* a7m'H* A‘V A .f lM f A^?° n<T>A* ^ h n h  fl::
9D'>?D .fl£rt̂  a>*'> A-flAP ©£ 11 <*>AP'K AW7<T
A .m .A0? £ *  AA=:

♦ P ^ T  6^7* AA-f'0?0?^ £<:£ A.£CA A W  th A  n^ta>- A ^ l  t o
'MlA0'?'} f lT ')^  V^A° ‘̂ AA'te

♦ h tM * (DC fttA ?7f9-fl (DCV A>^-n 'H y  P'T.-MlAO*') ^A hAAA<i«A7 HC^9
A d 'P? n ® 7 ^ K  h t^ A ?° < *W lt? ACA‘ f??°JT) flff7hcTfflr> t 'Y fc r

!'£?>£ *n$$C‘» (\t m-y AW<feC a1t]?''&'■'■
♦ A A + ‘77 ‘T7^  T K - f l  r t . H 'H l  n £ < * * r °7  ^  :H V >  f li'H .o £ a > * w v s * £  A ?®  A £ C

f l c,7A t £ 9D H'6 ? (D 'l  (9° ^  5 ) : ;

9v/JJ<\ 4. r u m  AC flAv^ *CT<W -  rt/f-hA 7° / “A 5 nTA rt-th  h ^ m .^  P-f /i^S' r£'>m n ^  ;H ' ^



i n :  o a a \

3 .4 . 1. h £ 9°  ^ h A h A

P + H ^® '} ?aoq> h A ^  f i t  A£9° t r n A  h A ? ®  A£7? A ^ ° 'F  ^ h A h A
h M l  )(»':■■ fitA,6 PAC H C fP :f  nhW ltU  W ;h h d .r?  t\t\alm<li flA£ naU 9 n 
AAIL?9V (AflA' H t  " nCT h<Mn) fl M\C9n atl'T& ? h/ '7M  (A?°AA>I
t-£C%.) fl^Cffl/-/' A-flA-’} n<^,&9n A $ C t®  A<7D«p*a)« t°7C
A W ^ .T ^  hffl.P,.L>. AA£A7. )&:■■

3 .4.2. Pa7A®*'> ?A£C A?n,/ t

P tH ^ ® '}  ?^nC,D A-flA r c j^ n )' A ^ A tm A  ff7A®* A?" A9 AA^.A’l® - '}  °7A£9'>
a a -a a - c/DA ‘/A  , e / r c n / > A : :  a w  h f / A  ° r >  ^ n ^ . e  ^ m ^ c  W ;  £ , a a =: A A f t u ? ”

Pf f7A ® r> A T 1” / *  A ° 7® t  P A - f lA - '}  A A f * ei £ af O f c t  ^ DC ^ C =  a ) £ '> ? °  P A ^ C  9 ^ 9  

n ^ a > A £  f l A A < M ^  ° 7A £ t f i  t f l4 A P A :: °7f f ^  A A t ^ £ ° ?  . P A f ®  A * > £  T I l A  A C  

A 9  , T ‘; . h ? n P ^ A A A - ' / '  'H C .P ^ - r -  P A ^ C T  A ? ° V *  f l A ^ C  111 A A fr7..Pa.7/ m v  A t  t h ^ t  

n ^ A m t  " W f K P  f l P ® H '  crDA 7A  A A ^ A X  A . f T }  £ ;f 'A A : :  P h , f l7M  ° M f l < t f  ® £  

<*Dim  na779n-n aa-a^i^W p^s° ?t e r ?  n«c m  100 h.A° ^ h r ^ r  
£ A < * . f r  (■‘ S T )  A 9  50  h .A °  <7^ 7°  f l f c h ^ C  f / ^ C L ^ C  A T p a .  ® m *  A ^ L P A ’t f  

n - n n -  ?+ h 9 ? ^  s’^ A h M ^  h u e  n M  ? h * t a v  o » z n ?  <n*(\d,?
A’>&, a>£-}jp OA'fc P?l9’fl aj^ 'n  t h t A °  Af/ DAA> A7&, fM A 0? A9 A'>?„ £ ‘79° 

n ^ T ic  ^ r L . p  A,e, 9 ,e ,tc >̂ '>  h 50 -  300 h.A° t7^?°: c a c ^ a  h 10 -  20 Il.°7.: 
7\'J'A.P7n h 25 -  50 h..°?.: A<V.C 30 h..<7 A9 ‘PA/flO .??”  h 100 -  200 h ..^ f l ^ h tC  
M -fl ^A 7A  £ ^ A A :: £U  AA^C °?'> n ;M A t P A C flt Z'Cg-f'F M  hT£ f lA M t?  
AC-fl'f’ A£C P °7^A  KW&ir'i ^ D7')H'fl .PA^APA:: flA V A f1F 7 fl£  A t9°
A . [ / ” > P " 7/? ; A  P " 7'p, n ^ . P  W *  P t ^ T C f  £77« s n ^ .p  f f l £ / } 7D <?°? V ® * : :  A m ^ ^ ? 0 A°/.e, 

^ A ® '  u W '  A  5  ' H  A A h  20  * * >  P t ' f l A A  9 ‘7 ® £ '> ? n h ^ A t  A A '> ^  l̂ h t C  ‘/ .A - n  

f i m  A « + >  A ' ,/ .e / ,7,c.V . tn -  £ / > ^ 9 A : :

3 .4 .3 . V A - f l A  A r n ^ t ? D

P-I'U ây ooc? rt-fl^  nAfl7h,& h 3 -  8 ® ^ t  d'AA A T t? °  (A^-p, ®,e,’>?n A°7APT) 
££ca^:: A m ^ t^  h-ntT n£/7A^T ha”/ °?a®'> ?t>?p? fiA'fiA' m >  &<$ 
P°7/"5T '}  P h -n t tT C  © A ^ na7Aff7 ^ t  f\L&  h?£!L<h £J7A^T PA-HA’T PA7A°7A0t  

.P^1/fl7A:: A7£ Am^A,e, PAT£ °7A c7rn'd 9VC? ®,e,')?D ^  50 h ^ - ® '  
t ^ m  h T (> ^  A,& c,DCPA- h'/'^P7m  h - f l t  h fr7A® tu£A,A a7A c/nl{mc
A A n t-  ? t w ®  ff7A n«fe zn h w r f (; h w i^ r  zitm---- d a t^ h .u  
.PA A m ^ ? °  w n  ?«»<? A - f lA  ( f l n w r  A 9  t W  £ ^ t A P ®  A m ^ t ^ )  

AAh 5 ^ d;/' A9 A W A  H T ^  A£ W A : i  h 5 ‘W ’ f l^ A  tA  n tA
To £H”K  APtVA AAh 10 A9 h f t ^ r  flA £  A.^.& ,fc tA ^::



4 .  M C I " '  h£i- f t / t t f K -  n t(\ ' ? < * » ?

WCPP'f

p a w ? © *  h c . f i  h z c  P A .h s n  M r  r^ n ?" a w i+ ?  ^ i / v j  m m  i ? * * ?  / " a *
al ^ ' ) a u :t  A<7 M 'c n ^ al(D - n9°C9°C / " C M :  ?;N7D>n* -M?£ i f ?  4>££<\:‘- |
A*7m  .PUA PA-OH?©* ACA A£C A JE O  hflm x . LhW 'P 'j' ^ h h A  PAC«T 9°C * }
M  4>C A9 nA*>AA* T 'A fl* P t» DA<:+ * Dl n  - <*><?6(\ W  (capital) ftA'flH?©- a>A*'}

P * % *  .6 ^ © * flA-flH?©- h l^ T fi c o n r  hA'>£ % h fC  P‘'7.e,nAT o°\rY- A^-nc? 
n< D '(\a)' PA©- ?£ A  hd/MWl ?al^ °) ‘V ' <f°\fV: A<? K }£  © T .PAlfV PA-flA A<T A 'M A *
TT^C (mixed crop/livestock) ?haD6'£ 'l ' AA* <7D<i“<i* <PCT PS’? ^  9^ 0 *:: P'fl/Ĵ V* 7fl<£ A^?"
©•A-'} (H^W* flA *?^  h lC *  C\ooao£+ {[£, ,PA- nao<;<Z ?otx? A-flA"?'} n^T^’ ACA-A£4*
'H*flA0 A 'K .P ^ C * o o i te * *  hU%£ A £ lH  ^ A A -

flAC^T Pf?PTA- ?<**T A-flA HCffP'F (tillC ©•A t £-KA‘ AS* PA*1̂ *  H£j >A-P i - f l C  
fl-M.e, <^AAt?9 paco,* £ c £ *  aa©- atV-F © .e,^ v-cok} nh-n* A cru *  
A ^ A ^  ACA A£C £T?A t‘Pfl>^r ®7A+4.;/- •)*> A->> *®h*JP: ft\fl* P^CTO* «7A<M.* ‘M.e.
+*70C v®” = £U TM n, M JM vn n * (/ ?  PA ^V ^* tl?ap'}''-} h^.-KA fl-M-^' A‘>"°- 
©*A'> pm©-'} 7fi^ ? ° i 7 ?© *• « p**? :H c  ?aiy A -  ntA.e,^ paua

<*>£**•} P °7£;> f PA*1̂ *  AA'f̂ ’f ')  (nh '-M ' W °i:9°c fIC'W* If<T $ M 'A '- :
hftU AWC fl£P A9 ©£S' £P©* Ahnfl A " V f  A*>£-©T JPAltt ?A-OA A<? pa^aa* T ?°C  
?J\ef0<s'dH' AA* (crop/livestock mixed farming) A£T7..Pf/® /’<r  ACA A££>rF P °7«Aff7r7l>' P'f’A'AA-
?<td? y c & z f a  m  ih p * M f r  /̂ ’A'f-'f') p ^ c^ c  h y ^  &<?&-.: M t w r  
r t ' f f '  w i p ^ - f u ^  n A °? ^  ©^9°  n^n^- A .^ n ^  p^t^a- ??© *:: p+?pta* 
PA'JAA* ^  A'flA°'F'> riT^C  p^-yv.'}- AA-f-^90 A ^ .h tA © -  ^C flfA ::

41 p ^ c,° AH Tic V C P F 'fr}  hAUA A<IA0T ' PC  (fodder

A 9  © ^ 9  ^ A h ^ - T O ^ 'e  h A A -r-  nA-n» i?© - po^ a ^  a -h a

A ^ A h *  A ')^ ' A lh A *  t h ^ j e ,  [v ^ - ' f -  (1AUA A f l ^  A .(^ :>  n ^ A ’/-? © ' A.&
PT^T<£> A -flA  ^ .h tA S ' n / t u  PA7l*r°6iD- O-V/'t- ( l ^ m A  A A lx P ^ ^ '  A ^ H
A A h.°3 .m T  J& ^T A A :: f l f t u  P A ? * ^  O'Z* cn-A t  A ^ P A h O f l© -  PACA A ^  P M i  
rh -n ;f- A ^ 9  A •>£ H .tf*n P'/'A'AA PA*>AA;/' w<r W *  m e  °,tro ^  ?a»(? AOTfC
u c?fp:f '}  no 'Z i: ©*at n ° ? h -h* A7An£r A°?m'd n \ n  t ^ ^  p m n #  ^

A0? ^ 6?  A A *  LT£A::

P̂ /'A.PP PAHTfC 71C ^ :F n ^ r  J&fl'i T ^ f f l K  PACA" <«’£*'> (\9x>'i:f' n °7iWA
^Ao^ffl- tfoA^* 'N rDCm©* nVmA9T> l/V h V °^ B  PAC HC?9)'$ PC fl^P-T " DAh 

A-flA0̂  PC HA, PAUAV P ^  A-flA P^.^^ A T f^  fl^OA



f r f a jp h : :  h i?  A °?< W  h iM *  h<M* °i<fl>? AA.& flAUA h l i ^  P W  ^A
flT ^ T &  fl^ A h tA  4*1 f  AQT1C (annual fodder legumes) 'HC,PJp'f '}
° 79°^+ PA ^ T  A T ^ t hT^ T£®* A-flA flAVA *73flC FA^AA* fl- fm 'M ?0 
P ^ ^ t ® *  PAHTfC ^  h $ t ?  PTtf'fc'} £ H t AAA® O W  ^ A h  AA?AAt f la ^ 'f l  
PAUA 7Aflfp'F’> A9 A t f lf ?  M ® ’> £C^Ti flATAA® (llf^ - d ,*® ^
i 'V Y & f t ' }  ^ iffiA  £^AA:: PHU HZ, t f  A ^ t  P'T.fflA*® P - f ^ t ®  ff°*r flATAAt 
® < u t 7},P6Eb t t ? 0?  P ^ A ? ? ®  T $ ? ° Iv f^ A A #  f iW
P^ JY tfT®* T?*7d flAhOfL® 7A.P h F  Ah ?  ®£ri<p hH J1 (1AJ& rtjf> V®:: AftU 
HA, m iT h  °io v ^  foot? hM C  T iC ???  AHAtVt <">£*'} £H ® AA0?^ W  A*>£ T^T£  
ArflA °'f P ^ * '}  A?01?* A A ^ ^ -fl^  Ah,n*lA ° i m 6?  P n ® '7] n n ^ ® r> ff'S1’
.frC-fl T t ? ° A T O T ^ T  £ ^ ® ^ A :: flJLU H&, h A W  °?A  ^  ° 7? W  P<T^A®* h lM *  
P?Do7-fl A-flA fl’M  fl°7A h tA  f lP ^ A t?®  °ic7v t  h lZ ,  < \?  f l^ ln  H & ,® '} f W 'E  

f^ ^ A ®  fo o ^  £ fW ® <  f l^ ? ° nA-KWfh ACA A£C* ( W ^ f l t  Ahna V®» 
^ T i® ?*  AT# 7fl<o ?>At tC T  ( t °? £ )  *7"/ ?^  ATCu? a1»i?>?  f l W  ? h l i ^  
f r£ t  ( W ^ g t  A P ^ t  f  P ^ ?  ? °C *  a19°d't' ^ A A :: A?°AA, <\ao'$a°tf(fr

A W '} tC T  ra<£: iM t ? ® ?  A7&,: r A f ? ® ’} P ^ ?  AflTiC f l ^ C *  flt^P-
nAvtu m t i ^ i  A'flA°'f t t i^ w  p ^ ?  a-aa " W K  p ^ t ,>?D 
A^Vt ^  ^ tm A  £^AA:: AH.U th ^ V K  P t^ r rv  T fC iW S  P A t f^ t  0A.Pt®  
fliv l ' t ' t f r } tC Q ,A ::

i. AAUA9 <” *? AO’HC A t f ^ t  / "A * P t^ m *  TiC^-f P^^  P A T i^

t.*fe ?7iC^®* ^  A<7 PHC fl^h^c ?<*>? 9°C*  flA^C

1
A.S'C (65 - 70 h,."?.) A9 Rp (Vicia) 

(20 1l.°?.)

m PO ii ®.e.')?D HA (fA h ) 
n ^ c  n 8 - 10 *1  m t\ & &  (pw cs' a*?

?i9 ^ T )  £A?^A

2

A/TC (35 tl.^ .) + A7C fltA  hA°nC 
(°?7T ) (Trifolium quartinianum) (15

ru.i.)
ft7 n i6 fn m  n h t^  (t a h ) n^h^c h 6 -

8 -W <*><? (PA.9C9 O IIT  ^ T )  j*A7^A

3

A.'TC (35 iX 0?.) T ^ 0? (Medicago poly- 
moipha) ©^r?1* (M. scutelata)

(20 h..*1?.)
n??Dn^?D m  n h t^  (fA h ) n\5h^*c h 6 -

8 -H (PA.9C9 <PS'<J7 ^ f )  PAl^A

4
A9C (60 h..°7.) + (Lathyrus sativus) 

(20 tL.*7.)
n7?Dn^?n xr\ n h t^  (*PAh) n^h^c h 5 - 

8 ’? '} PP4? (PASCS ?,? fyfr'T)
PAVTU H C ^  P A A t 'W  0A£9 P A ^ ^ t  "HCTiC ntl$A 5 tC aA



4.2. P*DS° AHTiC V C ^ ' l r l  nTtf-fl h 'T.M * T ^ T £  A'flA0*  PC
-^y.^ a19x>d 'i' (sequential cropping)

£U 'fchtfA °3£ n h t r W '  nAM ?© * OfcpaK n©£<7 &pa>' ?A7̂ * '} m *? ° ,PA TTC-n
r in A  h 800 n A n * c  a<t h 3 ?ava P7°'fic TK-n w s H h  AAf©* m  
(h *^ ) pa« ĉ t o *  a a*©- Ahnnp* )(D':: nn.u ^hna p+a^*©* p a ?*^
iM *  £V 'D*  PAUA A 'H ^ '} AAh*A” fl^A*?© * r t \C :  A’flfi: ©.e,-)?0
(\d .£?  PA ^O  AT1̂ *  P °7..PA<Ti’fl*  A7C fWA <!©“*>* >©•:: Pfi.U?D AP P ^ f  A<T
pA-nA 'feh^A^. p ^ to © * £tr> n^A'E patj^  o £ *  A’>£ t 'p Ap^n47?. n^©*rt^ 
©*y-AM n im -  (W i/  h * ? )  Aje, h w n  g r c  A fi^ 'fl^  ©j&'>?D
3.p </»?i<j.p 6$c-<t°&'> hiwn* 00*1 a,p £ n r  .pa©**) p o a* © ^ * h $ *  in .  ^ ncr
A'flA tfDm#7D'} P t^ h H  -fl<!\y* V©-: hA£ A'}£tm+A©- Ph *^  ^A
A T ^T£  fl*A £ ?° AA^-fl^ © W ’ AH.P n®7.©*An* a7<'l©* AAC-AAC A P ^ rt
A£H<^n* AAh h^7° *  <*>©*«* «d$C> n^O A AfW v^A HZ* 
hp°7Ti £ ? °C  £U 6*C <*>£* A HC £fU£<T P*<i* P fai.C dCm fl*  A S .^  P lA *  A'flA0*  
((1 r m  %?) £H4̂  Aflh ^UArt A<£.4* HHA©' dCTfl* flTC ° 7A ^  AhOfl T^C*
^.rtnAOA:: AVEU T ^ T ^ P *  h ^ H ^ f© *  (fc.* OA©* Po A * © ^ * i n  ° 7A©• ,PA7TV}7D
rt-HA n^© ^ riA^T.^ £ m  h $ *  zn  A'>£ n> a/>")o7. n^°©*A^ aa-7*  .pa*©-’}
°icn)f<£ favc? hm ic AU’A * © ^ * HA©* ZH h9°C-f- flACT'fl h/^C h/^C

A^AfL AT15*  ©J2,'>9T> A7AA* hH ^?° P*^i©.'> n^C^Ti
n^A ^n* A ^  7AQ: ^  A9 ^ c^ ?i A^ArtA- AA^°7  (fibrous, a ° £ n ?  “ i m
P'fehtTA°^©* ^A0? )(&'■'■ <p«i$ r< r P tA ^ © * '} n *h ,*£  a<ia fir-n t* ©^•>9° .̂p
n+A^s©* hwdrc h o ?- n^A#^©* nA^4- n . ^  a c t a *  A-dA-') a s^
°7-n^* V©*:: A/tU th ^ A ^ . ?al f ) atf ^  A W  jPA*©- A9 nA^C  IH . P^ C A - J

PtHA©•? PA«i.C r)T^-V7C ° 74iC P'T.^A' PAOTIC HO> (legume) AS^AA, 
Ptf”?  .̂P (Vicia): ° ? 7T  (Trifolium): (Medicago) f^ A A A ^  9*©*:: PH.U 'fch^A^
^ A rac  PAcfT T 'H n*') h 'W H 'd  K n c  n^ A ^ © -  ? A ^ ^ *  oua Ari^-fi^ 
©Ji'>?D Aa^ A-flA Afth ao(D^«i, .PAT*y° P£77.̂ P©-'> A^Df,° a79°d'f:
h^TA ' <\£ V©*:; 'fch^A^ffl* n^-n^ HJ&*V flAhnfl©* Ph *^  A^C <\J2. H7n^©- ° 7A 
t^ h c*  n A ^  r i i c  h 2 - 4 ^  ^  n^h^’C A9 h 10 tv ^ 'A  ^AVA
P?i9l,'fl^  9°C * ( \ W 'C  £77̂ *  t* lX A :: A/LU P A ^ ^ .*  /^A* LTV©* P t^ rT V
•HC?9̂  'HC7iC£T Pa7.m fl* P^S° 9°C * £H'> ( l^ W . f r  2 tCa^V-



ip'Wntfr 2. a)£'}9° h^.e PC (\-l'W '£  HA'>£' ?°Tic: aoaoft rV /f-A - ?MHC
H CfPfc ?d£'l;h M .P'Tfl)*

■t'.eb. ?T1C?(D' r ’?1' ?.py«‘/J (/ncT (D ry  Matter) 9DCrl' aD(W') flA^C

1 f (7Dfiu H.P (Vicia villosa, Vicia dasycarpa)
M7nfVo £»e/}7" HA W : (<PAh) (Vcr- 
tisoi) "%■■/• nvch^c n A ^ f i  2-4 -fm

nr/n-A- ?D'fiC AAh 6 -F) <**? £lrt'

2
tf?7T  (A ^ Z^ /A J^ A ) (A7C-fltA hA°h'C) 

(Trifolium quartinianurn. Trifolium 
steudneri)

(119*06 (I\e/}9n OA fr+if («PAh) ^ . ;/- 
n ^ h ^ c  n A ^ f i  2-4  -H i n^-A- ^ T ic  

AAh 7 'F> £ />  ^ S °  £lrt' MT'CD-:: h'/llAJ A7C- 
fW’A "77rn-}- A9 ‘Pg^ fP? n-/'A.e Ah-f^ "%'■/■

3
cP.(f.fl7 ("7>-p/,hA) (Medicago polimorpha, 

M. scutellata)

fl7?nn/u fl).?,*}?" HA W : (‘PA*!) 
n’/.ĥ -c nA^7A 2-3 'H i n̂ -A- ?dTk: 

AAh 5 **> f/DC.° J&H+ AAfffl-:

?A*’2 u vcsr'-f p a a ^ - m  «n.e// Ticjic onoiy,? n h ^ A  5 t c n .A

4-3. V D;H J AO'IIC H C jy '- h  hW ,  AUA fVflA*’:f* PC  fvn (; %  ‘T/’V'*’/' (fodder- 
cereal intercropping)

? h l*  hV<\ A ' f l A ° ' f  ( A 7° A A , :  n < M °  A 9  H IP * )  (l- W l?  f l  " 7. ^ * 0 ? © *  © £ 9 £ p  A 9  « M °7  
A h n n > F <?( J n w lic  A 'flA ^T  hM nu ?h i*  (VnA °}; p c  A"7hA"

( ^ / " A  6 )  d A '} . ? :  a 7w/  A £  V7Dt7 ' f l  A U A 9  ^ 9 ’ I W / 1̂  °7 £/ Y . ; / '  & F A A : :  f l A C T T  

U 'A ' f :  + h A ~ T  A A £ '7'>  A f l7J Y l £ A 7’  P A ^ .C  'H V .  V7( ? K  A A r h ,&  - f lC 1/ ' }  f W ' 7/ A V ^  f y ^ - f l

r t - f iA -  9Dc ?  O T iii?0 a m  ,6;f’AA:: f u n r  h v i'F  pa a °7. 9v‘7-n z n ?  oa©'
9DC ?  n ° 7.7 7 © *  T ^ 9°  A A ^ h h A  Pa 7.7 7 © -  h m M P >  T $ 7D h < ? t ?  '/© ■ ::

AltU ■fchTft’E  ^Aff7a7. PU> ^ ‘V W  A^H-fl ,PA;/:©• HA«£ ?Ml1C " I5fT A-flA W C fP tt  
?b?rri' oW-cd- 3 ’hHCWZAx

V'VJJ(\ 6. f^ S "  A'l A7-<i (VflrV'-)- (VflTC

( b

% ^r

% 4 r

% ^ r
& •

%

^5 — . C : --- ,
C 1̂ .

“■ c: 3>- — r

% *r % -t- '  nr



i p j , ( v u f i r  3 . h w  m a  a-aa0*  p c  m r t r  a ° ? s ^ *  w n  ? i n  ?< **r w h c  

t ic ? ? ^  ?h £  7*  M ??a y

71Cf ^ ^  (Dry Matter) o * f  P ’C *  £>H;h (\h<LC W *

1
?av<? ?,?  (n ? ) 

(Vicia spp)
a m r  oa (fA h ) A^h^c h 4 

M h  6 * 1  ^  <nr<L* j&pPAA::

2
A'AA'fl (Lablab 

purpureus)
A7?” A^ (D & ir3 Ah*//: (‘PAh) A^h^c h 5 M h  10 

W  <**? ^ n : *  ^ A A ::

n cp p 'F  fh M 'tZ " !  enj&s* 'ncTfc nh^A 5

4.4 tfDtr h a n < ? r'£ * (backyard fodder)

p^Cf ^ a *  A*®AV PACA A£C Aj& 9°C *  P^Arrv: (\h h aI  r ° ] ’(\ £H * 
?n<\z?' m  ?<*<? y c f W 'i  ,e<R m r t r  ^ a c s  *A an  ?m  p ^ ^ *  n&
'icd-:: ? h ^ d *  ti&ay p/^aa* **r> **cn *  °7?nTA a m ? 0 £ (ia t  * c * °7  p °tm ®* 
a+a£  n a n *  r c ^ a y ' Am  hAA p®-H- h tf*  w c fp f  A£ a^

A£ >©*:: ?3C ^  A*A£?D h©*y a7#C PC A t«K £  M £ C  f+ AW  ?MTfC 
(A^AA,? >vA4-A4*: Z ,t \ r w r :  A^£A°) N» A * ")'} 6£7* P .*®* Pta4 AC w e ? ? ? '}  
(A?°AA,! T l i r i  AC: £F AC) AMA+5?  < * & r t  A.6 "W 'V-H M l t ^  * > &  K £ ° 1 mA-A
hlfV P^OmA ‘7D<t> H C f P ’f ' )  IM7-A PAATIC h (i <fc'P$7n (Multipurpose Legume Trees 
& Shrubs) AS^AA, AAAfc,?: A'tVXP- &A°rW*A) AVrC H 6 ?  M  n ^ - fl A-flA ‘W *  
CTflC fW h A  P£">°7 <*>? a 79J}£ * r) .Pm^AAA::

hH.U fl£* h l& ’t'-lh&J' 'b W fr’W '  ihfc ?*C  <**? haoMJt- tt&.'T PM A aW > &  
°?AP*'> n°7£*T°7 ^Ah- fl7fl<£®* «®S7tf fl>* HC AhAfl<T flh-fl* fte* K } ^ 9 °  
flM A  A-flA ^ A P ?  S^flC flM A t? A,£ P ^ ?  9°C* P^Am* *hA °*
A£ P^ W fcC  V®*:: MfLU V C f? ?  flT4- V>h-flhfl, 9°C+ P^Am ^ ATC tV
n n & f n w  < n 6 £ l  PAA^ AAl/> AP®-H A.W 7 ^A h A^Afl Ar f :

( \ W l  TSfJrtfr A°WAn* rt*>pjp:f tr M«tLO'7D t\fcn>cTD- X ) { \ t \ *  “ i m ?  A'T.Am* ®<H* 
A 'JA A* A £ 7 ^ f ®*: m/T0? * .* * ® ' ^ 7̂ ^ c y ^ ^ - T ® *  A h ? * ?  j i ^ ^ A : :  P^ATfC

(Legume) A£”>°7 ^°Ah (tAT ®.&'>9T’ AAC PAHA*'} PH®*C +AA*®*'>
(AM H?®* ^UA 7AA A9 M A Plf7 Ĵ C^Ti) AA’>AA®* ' M Q & n  M  Alr £ 6 &

a y  A t?” i ' T Y R m  A^^AA* A'>AA®* ra^VV £A At ?dC^<77 '̂> .̂1/') ^°/HA:: AfLU 
? h ^ d *  /^A* P t^ m -  P^^  7IC.PP* A7° A(,‘ P^.^7* ^Aj& 4 ^CQ.A::



w 'y m t f f  4 . t e c  f  f t w  ? lT h  A ' f lA ° 'F

* .& ?VC ?(D ' /^9° piiae©* * o £

1
P M *  * £  r c  (£ £ C  0 .* ) (Beta 

vulgaris)

$°79 ^tf?D £A PA£7* ® d r? U A P & I  
h7&  h 28 AAh 35 h.A° “l&T1' 

,P£\9A

2 AAO/L.P (Sesbania sesban) M Z  HA$ PAOUC 4$

3 <J7h^’')^ ' (Sesbania macrantha) d .T^  M Z  °i0 Df c£ PAm^C

4
A'h/),P (Leucaena leucocephala, 

L. pallida) HA$ PAOTIC HV

5
,*PA A *  (Chaemacytisus pro

lifer) L T ^  M Z  HA$ ?A071C HV

6
W fk  AC (Pennisetum purpu- 

reum) L T ?  M Z  h i* 0!  HAt AC

PA>TU I IC ^ T ’ P A A * W 7  00£9 ? h ^ d ?  1IC11C 0DOV6 ?  nh $ A  5 * c a A

W ? -  A V  f l ^ ' V V i ’ P .P , **7m f r h ^ J P  M r ? ?  c/nCi‘ cr7A tT7; f ’

A - f l f ^ =  h ^ - n ^ ’  A V  f f A #  P M f l *  £ ^ 0 . ^ : :  t W A ^ n ® -  

? A 7 i-n  - m *  A 'w c  < ? w a  pa, A n *  ?<*>£* h s A  A A csfc  A h - n *  ^ < p ?  A m
^Tjqcg PA^C’) tf” hA;/' A ^ f ?  M ' ^ ? ? ^  A h d 'fU ^  A£

?Ach*> r tr  (Ite  #££&:: PACh'} w a x *  A ^rtW hC  P $ ^ $ £ : ? ^7m 0 ^DCT A9 ?£'> II?  
- f-h A ^  h l- W ” llin  AC flACh'/- •>■> A^.p f l^ A -W -  " 7A°7*  W fl> '>  © m ^ 0? A9 UA<k 
fzcim r-  .e,i> w  p a t a a *  A t / . * ' }  a w :  A-n,& a7.9 ^ (D f b : :  nnv
O k *  ?Afr7ffi‘ AC9n LTV P^m O  " of?  ht\+al af {i A£7* C W ^a)- a3** h’W h M A z W
AP*«fcm ?M Q (ia>  ACA h& C ? C l^ h U A  T *7 ° A.6 A^©*A'* £*AA':: nIW  AA* 
iMM-AO* £C£--flH* m*"7,;> ,P7?A ff7A* v®*:- A ^  fWCS h ^ h A *  £ £ 9 A: ^S°a> 
PA7AA* T^-fl At/.'}-'> £ ‘H'/h£\i tt-W rf ? 'H 'h A- A-flA”*  A f l*  <T.£>7D lA
Avne a w a  <pa*9  A frm rA  fzcptv-- a h v  a a *  7ic y ? ?  p a ^ w .*
a°£'% h iiu  flA£ A'/'dWJA- A>A°* A A * *  AC AA*^n* hftU A,& AA<rD& 'l9J) P^ m A  " 0<T 
H C ? ? ?  -O f n f f7. h ' / 'A © •  5  t c a ^ : :



5. n ^ .c Tn^  hs n.e °7m<riv,p A£ a ^ a *?*  *A °7fl7. p ia  
P ^ ?  n c ? ? ?

P'HC,PO> (19° P?IC?a>* %Q£

l (Sesbania sesban) *L'V(i M l  HAt P^^'HC H ?

2
A'h.i.P (Leucaena leucocephala, L. 

pallida)
HA# PM ?fC  H ?

3 (Chaemacytisus prolifer) a t ?  M r  i m  ?m h c  h ?

4 ' t f l f k  AC (Pennisetum purpureum ) -̂S-L HA# PAC HC?

PM TU  ‘HC.PP* 6Q W  ?h0° ^ +  -ucHC c w a v tf  nh ^ A  5

4.6- P£">°7 t f ,,cT n ® ? "/ A £  ff7 h fl7 * '>  ( fo d d e r  b a n k )

pjm°7 <*>? ?°7^ A/i h ?°:H ' ffl̂ '>9n ££c n*>h p^oa© ha, \\?,e ^  ? c
1'O V W M  M a)-: ( M H  *7') f^ T Y / K  atlh tn1:R - r ^ ® -  M h  P 'fl*  A.^H7D ^ A -
va>*:: W 7©‘ JYl©* oo? c n ^ t  h ^ h ^ f *  0A‘7C <7'flCtT /"C***
?tf7AaK> ^ .c  A7°V *  A^Dm7'> £ ^ A  1172:  HA# W lT iC  ^  V C ? ? ?  (AT^AA,; < W A °:
AA4-A4': P r . h r t . m  A fm ?) © '̂>9°  hc n?^ hvc+ tD - n °7$AA £v>°7, " nH ^* 
A W .A P f©  ^Af© *'} Pa7/M> PM'HC 7fCJ?P;F (A9DAA>: ° 77T 5 ? £ * ? : P^DS“
3.P: A-dA-fl) A Ah PY l* # h ; W  ‘W W -  P*7A©* A?DV-7 M h J W 0 «oCT A P # ^ #  M  
w m s  n ^ h ^ T *  ahp ^A-n A'Rffl-A .p ^ p a :: £u 'fch^A^; n^-flff?®- p<:& 
M ’ AT>'ip*(D ' n^nfl7,mm- #7AA©* f©£# h tlh S m *** ' A ^ T i P##©* 
(\0DCf * 7 5 ^  T * ? ° A£ A ^ A  P^Affn V©-:: A A im " £1/} h^-fl Afl7£^A P ° W *
p ^ s °  h c? ? ?  A n ? ic  &7n?m - yw y-w *  M ' h c *  l h \ *  'w y j .  t * 9 d a a m ? © *
’/©*• ?(TD%ao6?ay (,'£+£'$'} N -nA ® **} MX^t- d£"rf- i'JA  1 P lT/ f l ^ - f l ^ h ?
( m e  te .c '} w-a^a-i i^ A t?® * ? * i r  n ^ r  j&h-k h ^ # ?  n^i/VF© * a -̂>°7 
* * r  ta ^ ^ t. 9?©*:: n^ v-  i n  ?hc?i M n n n  ©£# (p*7AA) <*><£*
PA7n ° 7A * J&pPAA:: AAH.U PH.U'> •fch<TA*3[  MvOfK-') no7A4-> A,A»‘f r> m S A9
P^-7-n A-HA £ '}(!£ ’* '>  U’A' n"7ht'>  <'lHr JM ^ + f lf© - ?  n & #  © ^ *  P'T.hrt#©’?  
P*0?  A tY *  h W ° X f \ '  aTi& 6 al h t e M  if̂ A--:



5. A - ftW  / " W W S C K  / " C W ¥  V + ^ m -  ?<*>? h c j t T
'frh V .h 'E  a D"}l\'-1,-. h c 'V rt’.-'l-'i h m ^ ’t’9 "

5-1.1. A/7C (oats) (Avcna sativa)

z u  a:<? p*7>®+®- p-ncA A-n  ̂ a.in  A"ns° n o w - ® '  ?i c f - m ?  ° n
^m(V hA7-p,®- PA*/’ -n/f- ?ai m ^ i d h  ‘W ° f< P 4 ?cn>c? a-OA 7®- (7 °/^  7)- £U 
A£p AS' ffl.P/r £p '/-A"7"7. PlP7 PAC " nS° ( \ . i n  hOUC mAA h<r^ flA.e. h
1500 - 3000 "T . 'f 'C  A"?h£ h 800 w7./'7,. PA'/A P’MS'-H n n 1)
?a U A ai  a.ir>: Aflj-c6?  as* ' h i f v  apc ■ n v r i .  )&•■■■■ ?h /,.c : m - t  A7?nrYo (AfftPtr7) 
AS' A^VY ? a l t \ a l tt ll  )'1C lin  fl)*y m ? y K ( \ ;\ ' °7A f llD  J2.U AC flA7£-
V i  ACA P°7A ' t r i g ' ;l '  - O f  A.Af'7 PANICS' PHC " nm‘/-7n: h "DS" 3.P
PC hi/”? P"°S° 3.P 20 - 30 h..°?. n^h/>c AS' h 50 - 70 h..°?./yh^’C A.S'C (A^<i,̂  
<td? P3.P®* ^ rn ’> h-/-Â .e.®- fl»l °7A* AAfl;l- yDh '> JW > h " ' Y ^ ;l ' A£ 
?"%'/.■'} A?n‘/;f- Atf'Ynfl^ AAtTffA AAa% ? Z C « l '1®-)« P°7^n^f A'>£ °7A®-
Af;n1/  ̂n^h^-C h 10-20 h..°7. ATCCrt^'ih ®£'>?D -ST AAh 50 h^./fctl^C f'nA7/̂  
An-/>e®- " ° 4 4 * ' K  d.*7! ' }  £u Ac *hcp h "DS° a.e (n:F): f,77T=
<P3f°75 3.P PC ^ ''Y .;/' £ :f-AA::

P"DS° 9nC;/- " nnV> 0'/^ °Ah-/' fk/n,A- 9°T ic h 10 — 15 'f'T/^h^C </’£ t  £ £ $  (,nC\ \  
A-flA °7f/7’(1 U . P  ^)\aDd'd.:Y iW h  £ ° i r  h 2 AAh 4 W / W 'C  

<**? j&vSto:! A m ^ ;D’> n'/-"nAh'/' r v . ^  a * ® ^ *  aa-> p t^ /-® -  hm  nA-ru/?®- 
Ph^TN:'} P"DS° Amy-’/- acrvaw ft A'}£ ^TS° .P.̂ 'A </>A-n AAlA flAPW- P ^ m £®*7 
^.&T ^n(T ACTfl-7 Ir/AA PC n£">"7 "°A h  "7;/Y.-fl V®-:: hftU P’i 'U & ' l  t f l V  h £ C *  
ao^aoQC^ h'HS'-n ’tZ H ' fK/DhAhA Aflp ®<5*̂  cM-fl ^ h fH :: nA °7̂ fln; H'l'AA'/:h 
h/.ni.--/' (PTAAth 7hC .PA®- Pf,7>p,n^.P ^ ’>.P) n^Vnf>m^ 7̂ .^ " V ^ - K  A A X l'f’
n.py.<> ®^-'7- a .p, T ^ ? n "7 (pa  .e ^A ^ ;:

‘/ n/ uA  7. f'l/i’C  (oats) (A vcna sativa) 8. {,v lT H.P (V ic ia  v illo sa )



5-2.1. q f (V icia dasycarpa• V. villosa)

£U  HC:? K }&  (h£ °l A£p M ' © £ ‘7 £p  +Aa7a7, ? if ) fam fC
0°*? rtfl^  ‘toy- (9n/^A 8)- hOUC mAA h^.i- (1A£. h 1500 - 3000 
nO jaoĴ  h 800 atL .°l. .PAM n j'T 'fl P ^ A 0/ rt.lT>: A© -C^ A9 ‘f’H & l
APC '/'A41?0?. V©:: ?te.C  T O *  A79” 0£  ( M W  ) M ' A "°< ^  PflW 7 a7 YlC 1*} ©*'/ 
P ^ ^ f l *  "7A fLLT > £V M l 1C f)M£- Z li hC’<)' P"7A ? H £ *  ■(!? A.A°7
£ *A A ~  ?M^C<T ?HC <rDm't'9T' (fl* A £  fX Lt.}' hpr>&& nt* f l* £ T  h(19C PCY

3 .P 20 - 30 h..°?. flfch^C A9 h 50 -  60 tL.^./tth^C A.9C A .m  (P3.P©- <"Yn*> 
h*Atf°£a>  fl'l ff7A* M f l*  9Dh W 9 D (\dZ + A£ P ^ + '>  A?nV* A<*Ynfl*
M l+ VJW i A A *Tf«C*7 >©•)« f^ W n d ? <7Dm'> °7A©* A9°V* fl^h H . h 10-20
h..°7. frT C C fli„ *  {D&790 f\T M lh  50 h..al.t'At\fC o °ft/'/» A fW © -  " ° 4 ^ K  W )  
h £ 7*  m-mw* ,e.f,DA:: £u mmc n+s*-*ft y w . - M y  av u v - h-n*?©• W ’ l A W  
([SC  PC  V©*::

?<**? 9°C* h 2 AAh 4 -W /W uK: SU.b <” *? (n Hu* t *>* A-flA P ^ < ^ *  AA*) 
'/©": f R ^  hav&tA' AA* ?'t'<*’£ HD- <*><? D M M ?® * fh/'9°+'> P ^ T
JiT ^ * A</»©*)* flAPV* ACTfK) h/AO PC fl£">°7 ^A h °7^-n
V©-:: hfLU W y^.©**} Z IP  h£C.$ an\WvCS h W 'f l  7-S *  ^ h A h A -  f lh ^ ^ U fe  A T # *  
A4}*  (2 - 3  A^*) n"7m©*A°/ flTAAth tem .* (HA TAAth 7nC ? ° W C \6 ?  % 1 ? )  

i L t r  ^»/*v^K AAXlf- ©<J* A.e, t * 9 ° A.6 ^TA  >©•:••

5.2.2. a?7T (Trifolium  quartinianum )

£V  A£p A9 ©£<T £ p  +tl*T7‘nL f lf t  ?^07fC * h A : hlC  n#A : ff?7T
(A ^ C ? ) A‘W I)/A£"/ (A4-*} ^£f<P ) n ^ O A  ,& ^© ^A  ( M  g ):: hOUC mAA 
(1A£ h 1500 -  2500 °1 * C  £AJD£ j'& :: h 850 atL.atL. rPAVA ?7fS'-fl
t7Dm'> ? fl7y,Aa/ rt.l/” >: A©*C‘SP* JtfC  '/•A£r7a7. V©:: ?A<i«C ^ V *  A7?D0^
(AA'tPa7) n*A^. KLCS 0-Y-MA -f A0?0!  V©*:= £U AOTfC ^ P °?<P  
°7^A9 ? tf7AAAA °?A  m 'fr l' fl$ & t  hA.9C PC : a77T h io -15 h..t7./^h/>C
A9 h 50-60 h..£7./yh^'C A.9C (n^DA/.-/- A ^y^1 > PAOTI'r HC a°(W l h ^ f l ?©•
>1̂ ^ *  n c h *  °? a *  ^ A n *: ?A^ /ft: n^’> ^  h ^ .n ?© *  hc

<7°m'> AVA ^ A *  ^7nTA : 9Dh'>5,*9 n 0 ^ ^  A07l^ A9°V*
At/Dmn* AA+*P^ AA<TL^C‘7)::: ?"7-p.n^P ^ ’nV> °?A©* A?°V* h 10 - 20
tl.°7. A*TC C A ^* ©£'>9° M h  50 h./V. V.h/iC flflC © ** ^A7/^ n*̂ .PO> 
A 'K 4 ^  J?°7»fA:: ,6U M H C  n - h ^  ?a l ^ . f . a y  A7.M.®- A °7 ^ P  A.9C PC
V©*:: nft^ rn .fr  A’flA k a o & l *  H & , h<T?7T-A.f,'C ^  A-flA f^mfl#©*
9DC* ^  Y.A'fl h 2 AAh 4 'H  ^  flyh^’C ,6tf9A:: Am.̂ #^>‘9n hA^ fl̂ O’A 
h£A 5.2.1 f l'K DAh'/'©- ^°Ah* V©*::



5-2.3- AC (M edicago po lym orpha)

£u a £ p  M  ©,&<? £ p  - w r z  p ln  ?mvhc: « ns° n cs%- h ie  n + A :  n h " 7 c ’f
<p£a7 fl^ flA  (7D/^A 10):: hOUC mAA nA£ h 1500 - 2500 al ;f'C
,6^ ^ 'A ::  n ^ '0^  n,e, h 700 al.al. ,?AVA P "V .A ‘7 A.lT}: A©-C6P
A9 #■)!/>!( APC ’i'haT7. V©-:: A79°0^ (A(TTa7) A9 A ^ ^  A£C9 ©*l/-MA 
t\h°lt\a1(l  ‘W ?  ha 7^-P 'tics V©*:: £11 M ?fC  nA'}£- V I hC'<T ? f'7A
m g *  ■(];)' A. A" 7 ,fc*AA:: hlWC PC: HC f'7Ah h 20-30 tl.^./^h^C A 9 h
50-60 h..‘7./^ll;>C A9C (A ^ >  PM Tf* HC <*Ynr> h ^ f l?© *
flCh'7* fl7A;/' AAn-7-: ?A^ HC " nnY> flA’}*4> h<” >£fl?©- HC avm') Mt\
f,7A* £ 7 0 ^ : M 7 I*  A?0’/* A ^ m fl* M + T **  < W 'W C ‘7):: P ^ fK e
<70rn’> A’>£ tf7A©- A7Dtt- h 10 - 20 h..1?. A-TC C (K *  ©£'>7n -piT  M h  50 
yh ^ c  nhc ©<R "°A7/^ rw © *  p°?fiA:: ,eu Anne n+jvtff
AIM ,©- h - n f ^ f f i *  h0!^ ^  A 9C  PC '/© -:: H t'> £ -  A -flA  H£o h T & " 7 -
A 9C  * & T  " l)C?  A -flA  P ^ m A * © -  ? ° C *  h 2 A A h 3 * H  " nCT f lV to ^ C  .& IF9A :: 
A m ^ ># f7D*?D hA.e, fi'>o-A h ^ A  5.2.1 n t ^ A h t © *  f/i,Ah* !?©":

7°/"A 9. "V7T (Trifolium quartinianum) (7n/J’A 10. '! ’?}“ '/ (Medicago polymorpha)



5-3. AC H C P P ’F  (Perenn ia l

5-3-1 L i (Panicum  maximum)

£U AC H W  ^nAji ATA'F PAC 7IC.P: AAh ■/'(’)•> "7,->C PA®*: A").?. ATfiA/P 
+T PA: hfflJ^rF T-f- *°A£ A7-p.Jp;f- PA"7' A£fl .PA AA'f'-W  .PA®- AC ) ( &  (7D/^A
11):: A4' 7/90°? A tfV A h n n ^ f ffl£*W ° A ^ A T  /” CfV7- •/'Atf7<r7. V®” : hnuc
mAA AAh 2500 ®H*C h$;J* flfy/n;H ? A"7h£ h 1480-1800 ° l  .® l. P7I9-H
0*Yn*> P ^ A " ?  (tlT> : PAPC h 19-23 •‘LA/7. -W l®?^ A .IH  A a>*CtfEb -b p  W  
A .V ” }  JB^AA:: A9D A ? TA-H* .PA®- PA£C W *  M A T  £A"7"7TA:: AA.-pia7V'> 
£ * £ 07Ai £C<K ffl-V-AHA A £ ® .W ‘ ATi*®^ a?A ®  '> & W *  «7<'fi<T °7AAAA 
,6^APA:: PHC " Dm’> nVmA:- h 3-8  t l .^ ./ W ’C A .IT ) A-fl'K  AH^C A t S  
«i,tr> ^ n ^ A :: n i.25 ai ;hc n ^ A ^ c  ^ h h A  A9 0.6 °7.;f*c fi'MiA**^ ^ h h A
A9 0A7-S * ^ P > H ^ A ^ C  <?DhhA C H '  0.5 ‘ni'>C A ? flth A 0̂  ^ h h A  0.15

n' t ' t t p 'g  t.C . h h ?  AA.C  ®-At <*¥n'> -ST 100 t l . l . f t h f c  ®^,79°
Pt-HAA 9*7 hA-flA- Asn,-4} fl'AA oqcn/^C:: A4> h . ^ M 0* .? ? 0 - A;>.e,A° ?A T f^

^V .^-A :: P7°C'> ""m ') h 10-20 f-T /W C  (fW-ffA A.P.P'H AAh 30 FJ/fch^C 
£C# o K )  C l i n s A°?fnfi{P>: A£C#7f ®£ 'W ° Ac* A^m+9° ?+<*>? V®*:= Z i 
,X>.h7n AC AA P/^V-TWC +A°73fH ‘ -PA®*V P*"*? &Hrb AflCh^ A&
?* °# P *  A ^  h ¥ + ? AAlfV A?' AA®*-

5-3-2. 7fl/>& AC (Pennisetum purpureum)

m n  Ac n io n -i: h ih fr i ' n :H : nA.e, pm  f f ? w  p ^ .^ aa  ha* pac h c s  v®- ( s ^ a
12):: */»n ^  AAlfV A3C ^  A r t i^ f  hA,A-r- VAC H C ???  0 -A- Pf^A 7®*::
7HA AC fl«fe ACTfl* h7T h«M AAh AhnO J^ (\6 +A°7£V* AA®*:.' flACTfl 
7 W 'a?f.' ncinc,v M a n ? ?  aa-m w v p*°<r ĥ-7* v r d m r -  a^ °? <«.̂ n'>

n^ir>- fl^A^ n^m^T11 ^R'A' AP'f-^m oact h ^°Ah AH®'>C
^ofT (7A0 A9 JfrC '̂A) flfr-)*? ^A h tf7 ^ 'fl ft^AA:: H l T i  AC fl* HC A A °7 ^  
PtT7.A£T7®* flA7^ >®-:: hflAA th A  A'>3 PA®- A?-S n^°®^lfr fl^A^C  ^hhA
0.75 ^ C  A9 n-f'hA°;r- tf°hhA 0.25 n ;bC  (Ynl ^ ‘>  °7A °7* J&.̂ AA:: flA'>.fr Xh^C 
PA^/T PTfifX AC +hA h 15 AAh 20 y.h;>C Aa7.tT > "7A fl* PA /-P, Q C 'T t W  atl l l p % :1' 

J&^AA:: nP^^T) ^hhA P-H1AA 9*7 h 10 AAh 20 n  nyh^C <7DA?A PA'HAA-') 
A.P/7'}’ flff74«m'> 9 ° C i>  h s t ?  K )% .\? 1  .P̂ /HA:: A'>̂ . f h ^ ° l P^A-n AA'/’*S.Pa7 .PA;/:®- 
PAOTfC ^SD H C S P ?  flAflA* " °A "DC r r l ( \ f  h ( \ l- ( ] - f -  0 0 ^o£T®* 
P'f'^A AA47?. 7Do/-n n^Aji f lT C f} £ H ;I ' P(1AX7 K W }  ££*&■■■■ A^AA, AhA.A/A: 
A,A‘P4.P9°: A-flA-n P̂ AAA-7- ■/'A£r?<J7. H C ? ? ?  9^®-:: H lfh  AC C l^ t f h

hAC H C S ? ?  0-A- ?cntcD % £ £ (D - PA7D:: AA/LU7n fl*K.7.A A.P.P71 HAT.P- ĥ/J-C AAh 85 
■ n  .py> nHm9 «K * A.fr^. A ^ ^ A t  P^p^A*:: H M  AC A m ^ ^



AA 'AH?©* A W  aoao1.(\ A-flA ' K )?: a7 ,*C  # t f ° *  A..PCA A ^ ^ T  AC TA *'} 
A 7 g ^  # ^ T £  (]«w i(\S T)P\ n ^ - f l  owi-Q P'f*Atf°£ *°?0C

TVX,(\ II. 'I.'/. At! (Panicum maximum) 7n/"A 12. W J’h <1C (Pennisetum purpureum)

5-3-3- tlAC.P,' 'V i (Panicum  coloratum )

,eu HA# PAC HC? d in  h‘7"7fi AAh 1.50 "7,*C PfnL£CA $<*>* ?t\a>: * T  ?(\ hdlW-f 
■I"?' "°A,P, A7-p.P :f  .PA'* '/©* (9 °/^  13)- A4- A<M AS' £p 7f9A-AmC AhA A ^* (600 
n .n .  TIS'-A): hArhC mAA h 500 AAh 2400 °7.*Cf 400-1000 0TL.arL. (V/n/><R 
h °7h,6 P7I9A f/Drn’>; 17-21 <tLA .‘7. PAPC '">*#* \HW n  iU n  © C A £ JM ’9n9n:: 
A O  aoc^^arj haijzfrcq o^ah-} £ ? °ir  C,11 M ' "7AAAA .PA^AAPA- PMC " rYrV> O'/rnA 
h 2-3 h.M./W 'C  (A-OK Afl^C ?HC «v(n'i' A t ?  " "a ") ,670TA ): A’>£ a7A®* A?” '/* 
AAh 100 h,°7PVft*C£’,}/ t fh .* C P ^ W ^ 'Y n W .A P A :: A4- t l U f W i  AA4*A<h 
pc * ^ pi1 hc?  aw 'd ? ,6*aa=: AA°7h£ h 6 AAh 12 -f'7 ,ey* p"Dfr 7nc *  n^h/Jt: 
,6mn^A:: Am^>#<7D*9T) AAAM?©* A^rnfi W 7"7. AAlT/ A ^ ;>  Ph-A* A7V.* H&, 
"7APTI AAa7 ^ ^  A-AA- °7<T* A.£9DC "7tfn,£*rr £’C<f>A tfn<U* P.^h^A :: £U 
AC £'C#’> ?a,/M ’r ci A')lrrA AmC AhAA.P* *<V'7ff7. A.lT> ©7 AA'IA* W'l«»£d> 
hLC A£9 ° *A ff7</7. Pi/’1/ A£P9D ifV A«M A<£ *A tf7£7* .PA®* HA# PAC HC? " nU> 
A’/'AP rn^>tn/. ??Cim r-



5-3-4- 'fl<V P ’fctl (Panicum  antidotale

& l) H<\$ ?<\C HCS 1.5 "'tf'C . P ^ C h  ?f\<D' ‘t ’T  ? i\ A<T A£*fl .?A 'H ' 'W lji h i * ? ?
M '  AAAA VAC ’HCP >©* (7 °/^  I4 ):: V C r a *  h#A AAh £p T^-fl-AmC AhOfL^P} 
m . r c  'M °7 J? V©": h 500 Ahh 2000 " l - h :  ?Qrhc mAA h$;H h 400-700 <77.<7l. 
O fO D^ie A^h£ <7Dm'>: h20-25 •‘LA.0?. PAPC ?al A a l cnf(D ' ( t i n

© *W  A^SWy®?0:: Â *> T*C W '  <*>t<!o K LC . M A T  P47?^ 47?47?©* fllT ): ^A©*'* 
£^*7*  ̂ °7^fl9 a7ArtArt (\^ > {\c m c  1 °1 'K : fl47? ^ *  2-3 h..<7./
fch^c phc tf'vn') p v ^ a 0? fu rr-  n n t v  a ^ t ^ *  h 6-7 ix.-7./^h^c .eiUfApA.-: 
p < ^ n ^  </Dm'>'> n t^ A h t  a<t £ t \ L :t ' 30 n 30 h..*?. £ n A * n»c i n s

( )? h a i*  H i  ^°A?h/ © £'}9T) P-M1AA 9*7 5 15 'H /X I^ C  nPAtf.V4? ©<H’ 0°aEL^C 
A(V.Al 'toy-.: A<r h & A 'W T 1̂  AA4-A4̂  PC IK S  a v a o ^  O A^hji 5
f* } ? ^ T  7̂ *  n^h^C &m(\?<\:-- <K M v ' f i r  I n  A£C$7i A m .sW  P + ^ f
)(&:-■ 'f l f r  .T>.h f iA T M *  ' W H '  AA©*= A t  A *  W  ^ C ^ T
?cw$$<p -n^- AAA©- PA Am m ^ 7.

_/ /

* f  ^  T\ 5

/  V - V ""  \ - ^  T- - V "/ : X / /

I
j

.  ,  - . , , .  : - 'k  Ok ~ > J '  ;
13. hAC£* l.i (Panicum coloratum) ^"/"A 14. •flrt- ,'/*ih (Panicum antidotalc)

5.3 5. (Chloris gayana)

£U AC/2- ^ A £  AAh 1.5 ° ! * C  P477.£CA ‘M *  .PA©** r> A’)') h W * ')  hA^C AA£ 
(stolon) A9 hA<£.C ®"flT (rhizome) f}aIf1l(\‘}’ °7A©*') A^TW '
A^9° .PA©* HA* PAC TfC^ (TV^A 15):: h £ P  Afih <M°7 A h O a ^  (U  tA 47? # ^
AA©*:= h600 Aflh 2400 ° ^ C  PArhC mAA h s .* : h 650-1200 aV nL. °i(JT,f (V. A °7h£  
PTî -fl h20-40 ■‘IA .0?. PAPC " Dm '} p^A "?*?© * f u n : A£ PA^C
W *  tA 47? ^  AA©*:: A (K  T4> A£*7* °7A©-’}  S jm r  ^AAAA ttV.ApA:=  
A ^ A ^ C  A ^ T i^ *  h l-7 h..°?./yh^C PHC ^ m T  P4'7 J3(V .A °? I'Ll/”}: A-A^K A ^7 I^>



?HC A t ?  t*°in  £ 7 0 ^ :: P^W\(\6? <JDa\'>’> f lt^ A h *  9£r>C?J£'} 100 h..*7./ 
l/,h*C ffl£ '}?D P t ’OAA ? °?  f lP A ^  ©frh rv H ‘1
A f l t H p £  LC A ,̂.p A£C ©*AT ^ A 'h ' *7 fl >©” : A<̂  h£oA7D̂ P7D: 
A A 4 ^  PC 71C.P aoao^* 0Aa7h£ h5-8 **} £/.* P ^ ?  9°C*
fl^h^C: OKA'A A.P.P7i AAh 25 'H /Eh^C  am .+  C?£A AC fl+AA- fl7fU
<?y£ p"7.Aff7: ^ C *  ©-C6!* A9 P^rnfi «*9 ^ # 9 °  £ ;f*AA:: h<M AAh £p A & P/ /̂- 
7DU^C 'M °7 £ V * AA©” -' I1C 7(1^©’ fl-V'̂ Ti °7A fl'MA* a79v£'h AA'T/fa h/IA# AC 
tlC ??? Lhfr (?£A # ^ 6P>9 AA'/'°7fI7^ ■?©” = PHC 9vCj'r} flt^ A h * :  fl+AA- fttfU  
.Py£ PAO  lie (,,l7vd;l' £?A£v: h 65 AAh 650 h.^./^h^'C HC A /'V .* £^AA:= 

n<7Dmc/>?T) flA<7°* h2-3 H i HC a79lY ;l'

5-3-6. (V>h4'A ( Cenchrus ciharis)

£U  HA# PAC TIC? ho .5 AAh 1.2 f7/7’C Pa7,£CA .PA©- * T  -HA”  Patl?? ;°l hA4- 
n c h ^  h lW ? '} n ° 7 © *^ *  7-f’ P ^ A A  # ^ D9 .PA©' AAAA .PA AC .PA©* V© (T15/ ^  
16):: (W'A£ A<M A9 7/9'fl-AmC A h H flP *  7fC.P *©■» h isoo  ° * *C  n /> *
POrhC m AA h ? ^ =  h 375-750 aVJtL. °i(,D̂ 'cP. A°7h£ P?19-fl ^ m ') :  h20-30 •S.A."?. 
PAPC ^ m '>  Pa7Aa7a7©- rt.lT>: A£ PA^C T O *  'M ® 7£V * .PA©*9 H'/'A.e,^0 
A77TW o9 Ah PA£C T O * *  'f'Ac/7CT7. V©*:= AA4- T4- A £ '7 * a7A©*'> .PPTP
fT7^.A9 f,7AAAA f l^ A ^ C  AcrD'H< îh flVmA h6-8  h..°7./^h^C PHC " nm ’>
P ^ .P A ^ 0? f l lT ) :  0 -0 *9  A ^ T I ^ *  PHC ^ m 'h  A T ?  * ° ir > £ 7 0 ? ^ :  P ^ O ^ .P  ^ m T )  
n t ^ A h t  9 £ *c?g / }  100 h..‘7./i/>h^'C ©.e,1)?11 p’/’-nAA ?°? h pa ^r,^  © * *  ^ ^ e i^ c  
.PA^APA:: <K h ^ A 7 D̂ P?°J AA4-M> PC f l * ^  7IC.P < ™ ^ *  £ :f'AA:= flAa7h£ 
h2-8 * ’> .p y *  p^nT  ?Dc *  n £ h * c  ^ t y *  M'A<\r- nA-nn’f© -  A ^ f i  *A<77a7. A A in  
n < *y^  P h n *  a f v j *  h?0 ^ a p t -  nAff7 ^ 7 i) a-ha- ? ^  a? ? ^ * 9  o7(T* a . ^ c
A W  .P'C^'A f ^ A ^ *  £ ^ A A :: £ -C *r> ?a'l$ (McF c; AT!9-(1 AmC A h na P 'F  
PLPV HA# PAC 71C.P AALT^ A4̂  AP* m * 0W ' AA©” =

9°/"A 15. C£fl ‘‘iC (Cliloris gayana) 9n/J’(\ 16. (V}lK-rt (Cenchrus ciliaris)



AA4̂ A4* ‘k « ” +< AAh A'>fr n + C  +  t>A ? ° l £ C f c  *mA°Y A<T PT C t V -  c i f cnO

A? PPAK7 HA* PAP7JC H C :? V©' 17):: aa4-a^ (\<l  ?s » ) - 9 ov * c

*a°7£v-> h ( \(D ':- a a ia ?” houc ™ aa nAje, 1000 n :\ -c  h<r..* pa?©- <M°7 a j t t r ?  

AAh 2500 ° l ? C  h«M’ PA f ©* y p ° l  A h O ^ F  O-A* A.A"7 A9 T<* 9°C '>  A.AT £^AA:: 
APAm © m }' AA4'A4’ TA<H' .PA©* AftT7"? (7‘/°P<i>: APAA.) a ° & ' i ' .e^.APA:: ©*y 
r w c  AAA4-A4' A-PA K ^ ^ i D - r -  r c .  A^.PPA-PA Pfi,* hw7PAm<7n 
A AC c,\^H r;e >  AhA°̂ > P^t,7-pI-7- PH.U ‘'76.fr’> ^A-T A 'W 'fA  ? £ C im t
© - w  h W W r r  .e^h^TA :: AA4A4- h h W '7? * £  U £  £ A $  ©£
©&7°  A"7h£ PA^C °/ .e »  .PfrAA:: PAA4-A4’ / * r ;F ©£<*»£* <nA*©* frC*
?f/0^ ?n Vflh:: ho°6n l ? l  P'/’'/^DAh-l‘ AAWVHT Ph-fl* ACP,* A7DAA»

A^A47?')' P^UA0? IH, AA4<A4- Ph-P-7- P/.;l- AhPP. A’̂ A 47? £ £ ^ A :: 
f h W  U ) P+A.P? " n'}7 fr  P+h47? ?  ©•'/'} .PA?'AA; A) 9*7 P*C-P AAa7;/^
7-AP'> A9 7TH-P jM ’TAAi rh) A-PH?©* P^ "? ^ ,< W D Pfr7a7 tf°Ah h lf v v i f ' i -  
h^C'P ° 7A A W  n/.-j- © 'At A«»"n7-P V<77.©rt£fl>- P ^ A / 'C *  'VP A <7 £ h 9°  
£*'}AA:= AA4̂ A4* Pfr>P ^CA PAAAA AV P'/vivfrn* "7A fLH<J- " ‘’Ah?" V©*:: A.fr7°7 
Am .^*?" AA^A^ PVnA (A’>.fr-©T A H ^ )  AA‘77.H/- ?HC ‘^m 'h  P^ A ^  hi/”? hio- 
20 h.. <7. P^h^C0 PTf̂ -P 'P^  ?a7.A<J7 h lA  .1**77°  h6-i2 h..*7. Pyh^’C fLHJ' ^ 7PA:: 
AA4'A4  ̂P °7.H^P,ih 7.H, 40 h.. *7. P*h;>C <7°A7/V ^V.APA- AA4̂ A4> h7-l7 
f “'> R<L$ " d£T T°C* PA'}fr yh^C (P^A (r A '̂Vr/. 'f ) ,eA7^A:;

PAA4-A4' A'PA ^ m f r  P'T.g^CP'/- ©*;/’ P..P'>A Prt-PA* 30 h ^ ’- hPP PA A A.i/'} 
Ar̂ *7 P.H7.& A-PA’ <*>*A' P^>‘A' A-PP $ 6  ^.P7( A.j?7DC AAP^:= PH.U © ^
r/ocfffl. nv^ ,& t iH n i f )  c i"o(r  t^-7- h ^ t^ © ’'} .^ 3?  n < z m :i' ©*']■ ■/©•; hftu ©{H  
P'Aa hj/7̂ > °n  PtAje, p^Df/’ a^. AA^-ce ©-m,'/- yw 'VA :: aa^a4. PT crt’) 
PPAX7 A-P'l̂ ©- A m .W D A/i’AP. A7°-K T ^ W  P.e.-}47? ^A h ACtO-*)
a w  </D<7n7.p_: AAft.ey° P.frC^ri ^°Ah h H P p #  0 ^ < r  i /Dp H  }  c " > h tm ' AHffl^C ‘M 'P 
(7AP9 A7C P*A JfrC^H) ^ ’>tf7..P l,7TA V©” = \’AA4-A4̂  A ^ W P  PUA -P^©'’} Z tL  
P?*V- ACTP*'} V,e. A to ^  Pa7AP..P A^'F P^o°7P..P ©• A.6 Pf/7^-P A W lfr
A'}-‘J.^7P- <77 ^ ‘7 V©-: ?AA4'A4> A'PA rt+AjR. P "nAS‘ h^7fi PP 1-2 ©̂ -> AA^-S 
AA^^CA £̂ ^ '}  A^CP’ih A ^ ^ T 7d::

5-4-1- AA4^A4* ({\ '()C '}) (M edicago sativa)



5.4-2. (Desmodium intortum )

,e,U h i?  c U :l ?alA-a HA# P "n£T A07IC )a>' (7n/^\ \8)'-‘ a& n ^ T  ’HS'Q"? AlA- 
AhAf!?5*  ©,e,'}7n A ^ A ?  A f l ^  f  '/©” ■■ h8oo - 2000 al* C  ?n/hc: mAA 
h ? ;H  h 900 a'L °7,. flA,P, ‘W D̂ CV A "7h £  ?H ci'-n C,D(W 1 ■ h i9-23 4.A/7. PAPC </»*#'> 
a°(T['} (A m y ih #PA6]?’ A. IT } £ ;fA A ) n t \ aT 'H ^  ( l l f V  # £  A A/, "7 ?hd.C w *  
£ (1<VF £t\a,n cP<\r- AAH IK- T 4- A £ 7*  " 7Aok> ? P °1T  a' l ^  a7AAAA .PA«^PA:: 
n«nA "°C  A ^ 7I^'/' flVnA hl-2 h ^ . / W 'C  PHC <7°(T i'} ? (,ll M A a7 CllTV- fl-O K 

PHC "'VnV- A t ?  " DlT> £  ?ncPA:: P ^ f K P  " DmT> f i t  tf°Ah# •‘ST ioo h..15?./ 
W ’C .PA^APA:: A0H4- h,T ‘/.h7D: •fl^h..P^.P PC 71C ? £?AA:=
nAavhj& h 6-2o -n  ,py/> ?Bcv> n i/>ĥ -c c u r v  9*0 * t\ °i(^ a r in
A£C#fi W l ° \  )&:■■ h i ?  (M  m<t>aV '  AHH4' H t ^ #  " 7A A£ (IH ^  L a \ l ?dd?+  

,6 A^)A: A lW "7 a v & i r  A ^ ?# ^ ’ ,e7Al’/Â .-:

-^ /"A  17- XA ^-A 'i’ (Medicago sativa) 9n/-"A 18. ° 16'} (\S ' £'P?n (Desemodium intortum)

5-4 -3- A ^ '£ A ° (Stylosanthes guianensis)

( W A u h 0.3 AAh i.2o n ,;i'C ,eAa)-: # t  .pa ©£'>70 n ^ p T M  i n  i ? r
Affl^T  .PAffl- HA# P""S° AO'HC )oh (7n/^\ 19) =: m # 7n .PA n crfl Afl7..P77-
P fK  A ' f W  h A A °?  n £ 0A T  t A 01/ ^  ■/«>*:-• hOAC mAA nA£ h8oo - 2000 ° 7’J 'C ?  
h 600-200 a\ .(JJL. ° jo n ^  AfJ7h,G P'HV'fl h20 -(I A . 07. flA£ PAPC ^*#•7’
0° m l <?“ 'lA al all(V' ( l i r v  # £  A A / i^  PA^C T O *  £ flA T  ,&Af77ff7tPA:-- AAOIK* T 4̂  
A£*7*  <1 <\(D*1 & p °ir  a7M '  " 7AAAA .PA^ApA:: O ^ A ^ C  A "n7l^'> fV/mA h2-3 
h..°?./yh;>c PHC ^ m '}  P V A ^ A 0? rt.tn : rvfl#4? A ^ 71̂ '> PHC A t ?  
£ 70^ : :  CA4,*  ffl,e/>7n -P/T h 100 - 150 t L . ^ h ^ C  ° 7-£in^.P .PA^ApA:-' hQH^ 
h p W / n': c:&A PC 7IC.P £ ?A A :: ?7nC;l' 0Dm l hlO-15 *̂> ^ 4*

(b



?en>c? 9 °c:t' (W (\fC  (llH - 9 °C * A If )  A£'C#fl 't'(\al al  V©*:: A'}£
AP (W ^ n f  AOH'r AA.-W w iA ' A£ (Hits' W'd.'TC °7rri?i'> M  A ^ A A  
.P?A°7AA::

5.4.4. AhAA/>A (Macrotylom a axillare)

AhAA4ft K M  c h £ * l HA‘fe P^T  AH7IC fLlT>: flM A T  7/90°? A m  A h H fl^
a)j?,'>7D rt̂ DA  ̂A 7 i^  V©* (̂ D/"A 20):: hO/hC mAA flA£ h6oo - 2000
< % ? &  h 600 a\ . a %. flA£ A^h^, P'H^fl ^ m ): h29-23 t . A . l .  PAPC
"°rn7 p ^ ft^ 47?©* A.IT}: *£  AA/!<77 PA<<.C W *  M A T  J& fW 'PA :: AAOH  ̂T4- 

< n t \ & '}  z p ' n r  ‘i t w  ^aaaa f fu A ? & : n ^A ^ c a ^ t^ *  n>mA h4-6 
Ix .W h ^ C  PHC P^LPA^.A^ A jDs n-fl-K A*®7^* PHC ^Dm7' A t ?
£7n<PA:: CA^* © £'}7l> 3T h 100 \ l . a1 / % h f C  ° W ( \ 6 ?  ? t \ 6 A ? & *  AHH  ̂ hCSA: 
XV.hT1’: H l f i  AC: A ^  AC PC 0 + ^  7IC5> ^ ^ 'ih  .e^AA:: P9°C* tf'YTl'} hi0-15
* 7  P ^  r e *  flfch^c (\.lt'>: h2oo - 400 h . .am h f c r  phc
7°C* £A^A:: A*£T A7i<^ f l t A ^  hA7^ A'flA^ PC AAHTC fl^A47?*  A ^ *1? 
^Dl7) Am^>*7D ?'f'cro^ ’/©'::

{’“/'"A 19. (Stylosanthes guianensis) ,/’Vx'A 20 MlA.'V.i'l (Macroptylom.i axillare)

5.5. " n<r h?. A9 *T $ r" 7/c .e ^

5-5-1- AA0V.P (Sesbania sesban)

AAn*? AAh A/"C ai0 ° ?  nf°C'> A£ ^ P *  P ^ A  iM7-fl PAOTfC TIC  ̂A.IT} nTC’t ')  
PflA*7 P^rnO *”<7 H? V©* (9D/"A 21 A<7 22):: AAA0‘/..P AT* 3C* ^S °; flrt-flA -fr̂ nc 
A^PI h W f l (VflA PC flAflTC: P fK  TA n«°AAA"h £C£ 'OH- A rn^T0 ftA'f^



A.A"7 .e/'?'-AA:: AAQ'tJ? (\d, f /*>'i-9°V % C  ’t'W l'g'i* AA©*:: AAlP77n hOUC mAA flA£ 
1000-2400 "7/7*C h $ ^  OAfffl- £ p  AS' ©£<T £ p  AhnflP;f  0-A- A.Aa7 £ ;?;AA:: 
aao'/.p hc n ^ n ^ ’K  n:f ° r i  A.Aa7 .e/f-AA:: ik- mrnc rv^m - OM " A 'K n#A  
^ / / ’°7 .PA^ArPA:: h J j' ' l '7'9n H A A ^h AAJV A30 £#.<> ""HW IW  hH.?9°  (m .U  
(V'V OTA AC "?.<V/K c r o y ^  )V-.: flW S
h-HS'-n fflcu U'a*> fflc # £ ? D -fiA° « °h ;J£ :1' h<\(]'j'r- nrtc ?ai ^ ma^
nn,* it-ss ® £ 7D ha-ha £-'>nc a*>£ a t c  ‘w ? *  a /.a*/ '/©*:: nuu Ah££* 
50 h a ^  £,7/> c  c :H ' y.A-n cupyyr h 2 AAh 3 ^ P 3?  n 5 a / '7„ (1' i ' ^ f r  ;r /y t i  
? ' £ % £  w -j'h h  '/&■■■'■ OA’flTC h l W r  PA A W  H(u? (Vhl'hMVl- " HhhA A-HA 
A"7Af,7*  lU . M  CIZ£'(?J' ^ h h A  .PA©* h C/H ' h 4 ‘Ttf’C .PA'/A 0 > in  M flh -  A A W  
H‘/>h;>c h 3000 h.A° ° i ^ r  HA.ft PfonA £*C#fi A <7 hfiu (Yl'm,a']<', h70oo h,.°7. 
flA.e, ?av ^ m  P A tc K la x *  A n v W n'> n t ^ A h t
A M A t?  Ph-H-7* ACH/J* Pm  ? ? ; r il "°S” rt.m  AA-flA '/V ^.-^C -K  AMC

.^ c ^ f i  «D? ,n ?  ho.5- 1.0 (,7/7'C «&<*>* hp 6 -8  a ^ v / *  Ap'MY.m ha-hm?®*
HACT-fl "ncr v»(\h AA99° A;/'TA A'V>;/' nr/7rnffl*A°? h ll(0+C "nC? PC ?A>CA(\-.- 
iW:-Y,ll hw 'J'l-n ?IIW’I'C d 'd ll h20-30%  f l l D  " ” Ah7" ■/©*: )1C ‘7'> A W  htT/ 
h/!.u HA.e, h ?  fl.A7° T O Y iM -A © * Pm.V PA7D-

21. n«7n n  A.e. .pa w irta y ? >/?• r / ^ A  22. n v n :  xu .e  pa°7  aahv.p

5 .5-2. r,7h^')^' (Scsbania m jcrantha)

aTi\ \< W ' h 6P>C 6?:l% .PA©* PAAHi? •HC? N? rt.lT> h/fA#©* A A W  (AAOi.P AAA'>) 
P"7.A?(i>* h^A-7* °iOv^ <t<n?bs. frv-C  6£ 'all  .PA©* fV'D(/> '/©* (7n/wA 23)-

hAAO^ AAH1)  PC '/'̂ DAA,6 V©*: HATC9 flA-HA ^ H C I h9^ - ( \
-f-hÂ - pc nA’fiTC a.a"? j&^aa:: (,7h^V ’ hact-h ffl.e/r zp  r 'l- ru P ic  a^aa,

28



0*9 A 7 °^  Ahnfl?5̂  PflAm AA©*- hOUC mAA nA£ 600 AAh 2000
° ^ c  h ?.*  w © *  r ? f < i  A9 ^ n *7? Ahoa.?^ <7H*s a ?*ocr £ h * 
AA©*:= A£*7 £'*]'> ̂ *^1 n L̂TV- AT# A,A~f* ^ ^ 4 ?  h'(lA°;f  fl^ A ? (\o°(i\tM ° n1̂ *  
h^Yl* AAh A^* I t i  A?H4> nfl76m,£ <%̂ +*'> ^A* * * ?  £^AA:: °7 h ^ *>
n*AA* hc n t T f  n *n td *  ‘n e w ?  £^aa.-: ?hc ^m ') n^A©* a t ^ k  n?f9n- 
e7DfT\r} £©rt9A» fl^A^C  o^Hd^Y V©*:: flAhOfl©- fl*  7f9*n hA ©.fcTT1’

h ^ A  fW i^ C  ^hhA 1 alH :  A9 fl'/-hA F̂ ^hhA fr0??0 0.5 °l^ C  
n.ll^ <7DAh7° V©*:: thA- AP7Hd. rtJWfr fl®°A^4* A ^ H ^  ATfr th A  A?HAA* ^ / T 9  
^AA-H W<'m©*'}71* Am©*A7 n frW  ^DAh AATAAr> <nw>7*n ft^AA:: ft-flAA $°7 
h 5 AAh 10 h*">M n^h^c n*»A7/" 7°c+'> n-fl/f- a t ?  ^Afr0?

°7h^V* A7£ °io o ^  <?oi>c? h+»*v:+ 3 **> V<7*mA £C$fi9 6 **> «77* hlc&>*
n^h^c n f/Y i* ©c tfw FA :: n ^ A ? h m  Â -1- ih ,  n®w v:* 9° c *  h u  h*v*A .pava 
f^nA  £C#<1 °7 5^ * £?A A  ^ A * V©-: h m f + m  fW ^ A h f ^ h ^
a a v a ^  ? h - f l *  a c q ^  * a  w .  p l t v  < * * ?  a  . m  n T C t T  ? n A ^7 n ^ t n  a m a

■ua.-9°c?<; aavc n*A  £ c# fi w s w x ?  A£°? m ^'v. ■/©*:= ‘7? h ^  AAh /Y i* 
<7d££* &  ® °A A t?  HA* fllT )?0 ? lf7.A'A©* fA ^ ^ - 7' H£> AT£

A(1A n ^ A t’f© * ©C A t f^  <77rvn h / ^ ’ ^ * ^ T 9  flo A *  +'} 0rh&
A£C $ *mA*’> a7^799 ^A-flA'fl hH..P71’ ?*m A  ^ C W )  ( 1 ^  h*tf- ^hH'> (7 °/"A  
24) :: P frn A  ^ C W ”}  A 'W SAfK.A lW  n.fr7°7 ^ A h  fH ® *C  ^ fT©*’> (7A09 A7C n*<\ 
?AC .frC^fi) 20-30%  fim  ^DAh7n V©*:: &U713 ?Am ^>*7D ^Dm7
h A W > t AK C  h T £  n-flH* ovao7-d nATAA'F m,9 AJB •))?; r> fA©*?0::

24 <hnA £‘CW  Afl̂  £">"7 H^mA.P
?°/"A 23- fAA-> (DC -ft.?: .PA®- aIH-<P r^h^V* ?+hf(>



.5-3- A.Ptl.'/.P (Leucaena pallida)

A.PiU,P HA* PA07IC ( im  AAh 20 n ?C  ££CAA ( W  25):: A£h.i.p 
*mA* A9 AAAA flA'}AA'> f lT C f ) ^H^7D PflAK7 P^m Q
4 ? V(D«:: ?®7$T$T ^A^-(d- h<p*HF fl^m - fl*A £  fl^ A ?  n ^ m *?0 fm n;/’ h^A'1' 
V i  HAW  f l ^ N ^ T  A .W 7  ^ nCT ^ T A  & ^ A A : :  A .Ph.W ’ A AC T'D  © £ 9  £ p  / " V - T W C  
hnuc mAA flA,G AAh 2000 °7/>C h9^’ AA;f:©‘ ? W '"7 A h O fl^ ' £(1At 'f’Af77a7. 
'/©-: A-tU? A U , nAft+°7°7^ hAff7 fl'AA £ C * oo$$9° jetfAAI AAlT^0 
P*H9-n 400 °7 A  f/7.;/’C flLTV *H9’fl-AmC Ahna.^f- A.A(J7 £-F'AA::
*11 t e & W W n  (D'1/  p®7£$ 9®fl* M U  .PA©- <**£,*? h W m , (A(X^a7)
.PAin A^c m a t  ,e,Aa7" ? cPA:: .e,m ptom a ^ocr PA .Ph .in  hc n * T *  n ^ n i^ 'h  
‘H W l?  £ ? :AA:: 7'?c: °r> HA, (l:h f i  ) cd~.: (1 HC A"7Aa7;/' fl^A °? PHC
<7d(tiT’ h 4 -7  h..0?. n w - c  t u n  nv^A^cf'-F ^ h h A  h 2-2.5 "t/h : © w 1 h tt^ c
A'H"0̂  Am .^*?" 0ooftaocft f/!>hhA AflA A"7Af,7;/' rt.̂ .A0/ (V^A^t?^ " DhhA rPA©- 
A C ** AAAfl* h4 °l? C  .PAW tu n  £ 70A::

P A -k i?  $6 m " 1C AAA©-9 -FA0 A A ° W te A  h 60 AAh 8o ^  A,AfiA ( W
ffl/ / 0 ” im i< b  PA^APA:: AA/I.P70 f l A A ^ h  A ( l£  A 10-20 £ * , *  n ^ H ? H ?  ^ p,a>'> 
n°W YnA •n*A ’^ ’> a74-<n'> £ ^ A A :: A 'h.’/.P P ^H -flP T0 n h 'W  ?icy <*>&&& 
n ^L T ^  h /K ’ PC f'ft-) n<*lcn>a\ p ^ /h^J>  fl^ 'Td A^C flT 'flm  H<r} na7(T^ 07h?° 
.PA^.APA:: A-hAP nAA.>e,°7 A<CC P°7.Aa7 hLTV S V  n ^ g R ^ C  PAfVSa7H*'} -ac^H* 
^ V A  PA^.APA:: A 'h P A ^ f’ W: P *flA A  ?-°7 n ^ A ^ C *  A^.P h i0-20 h - V ’A n ^ h ^ C  
n^A ?A  A.P.'7'^ ’> r c f ^ H l on̂ CTDQ J2,^A A :: O ^ A ^ C f 'f  ^ h h A  P T ^-fl
A -H A ^: P^ocr  AHTfC ©.e,'}?1’ A ')£ 0*9 P^AAA' # T . th A -F  a w tf  ff7Atr7‘?’ ,£^A A ::

A 'h . ^ . p  h ^ m n  ^ fr  iic .e ? y’f  o a -  a - o h *  ? Dc ^ ’a7 i r cr  a - o h *  t ^ c

T * ?15 ( ^ :  4J77^: A^: P0'9 TA: rh?®' A tC ) AA(JT/.©‘A (lAT.P^
'f^ n̂  va>‘:: p.py* ^ocr m i' h n  Anna. a . ^ t  50 n ^ h ^ ci 075 a t *  
°7,'>C f l^ T  P,°?CP  40 n^h/>C h m m  T 9 ^  ^ A h ^ A *:: A m ^*?D'>
n t c ^ A h *  A’h A P  n ^ n^ .w .p a >  <i.Tcr  h y.^ ir a a h .u ? d a t * ? ®  p ^ c a © *  
n o A * ^ f l>  va>:: A 'hA .e  nP80-100 A,>fc ff,^ ’C 0P6-8  IH ,
A P t^ m  n.P'')a,Z ^ A h  A A ^ 'n rh . ATAA^- ^*CHA:: hA,A^; Ptom n IIC.P?5̂  
( I tA P  A * h . ^  P A * c n ^  f/nm '> v fr ’f l AA©*; ,&’h©*$,T’ h P * 1?- A m ^ A ,6 <^'A’> © * A t  h  25-  
30%  ^ - f lA T  PAfl'FT0:: hH.U A h  h flA m  °11 ?rdC  A m . A-nm-'f' A 9  P ^  KhC ^C 7<? 
AAf/7.,PAh^A  t T ^ *  ,&7nA:: n ' / m f/7 ^7n flA T A A ^’ ■ hW H O  AtT74^n '>
h iO -15 * 9 ;h °7Aa7 ^  V i  ,PA<L(\P(\:- PP*V-'> A *C O +  hU ’A^' H ^ h ^ .A  c7a7 fr r> t cP'>: 
°?a7(,h'> .P.°??n ©.P/r7 ^ ’ ^<7D7-(1 <7DAh9T’ ■?©*::



5.5-4- ^hC.al'(\ h 'i'C  ( Pigeon pea) (Cajanus cajan)

PAC<7'n A#C T ’>£* .PA©' nAM ?© * ? M H C  H C f F ' t

m y  Aan  $£©* a a©* #mA* £ ‘7<f ° m ^ A A  (fv ^ a  26)::
PAC-Ml A tC  A W "?  7f9'fl-AmC (A°7h.e, 7fS*-n hsoo-8oo al . cnL;hC) A h n n .P *  
P ^ A 0? "?  A-AA 7©*: ©*C*P* °7'> A £*£9D7D:: n *fm ‘W  f lA fW ?  Ki.C  A£ ^ A 'T f*  
£ ?A A :: PAC*7’fl h’i'C  h4 -6  h..°7. HC flW l/J’C fl+T;** n ^ T i^ ' £Aa7A:: O ^ A ^ C  

-I'Ov^ep AAlTV n ? "DA ^ ' ^ h h A  1 ‘'lH :  AAC# £7AA:: A7°W ;
A-/^h^ °7A tfA d Jt' «Wn<tf h20-40  h..*7. n ‘/.h;)-C " nA7A £H 'M  .P’ATiAVA:: PACTH  
A t O  HC 0”<L'M © & '}?”  nnht^ .P a7h7D A.PAAA‘W nw PAC‘7(1 A tc  n m * C  AAh 
12 * 7  6 A^A:= A m ^W ® '} n t^ A h /-  A<7D*T P t# £  PAC*7-n A tC  A-flA*
°7<P£* A 'X P ^ v . h ^ '>  25-50 A ./T  A.e. n°7<®,£ ACTft*') t ^ iT e ;  <*w»7*n 
.PA^APA:: $£© *'} AA©- 7no?'fl °7<PA h+AA7 HC W  flf7Df7DA "nA
AA7AA* n^ T A  ^-AAA ?£<*fc©**> <7V fl/iffiM* © #* ht\HS9° &C$
h ;*m £  ri'AA a a ©* y ^ 'f iv *  ^ ‘PA j& ^a a ^

9°/"^ 25. A.?-h.V..P (Leucacna pallida ^/“A J 6 WiCT-fl A'f'f! i pigeon pea [Cajanus cajan)

5-5-5- A 'A O  (^pAA'fe) (Chaemacytisus palmensis)

+6 A-AO A'}£ AA4-A4- HA /'A* <*>».? #mA .PA©- f l ^  Ann ?+<Pn HA# PAATfC
h$ A.!/*) n tA 6  n^p (ffl-c^1-) / ^ - tw c  w r s ' i *  as' n r o . -nn* m# v © *  ? t© #
7/cy V©* (PV^A 27)- ‘PS’©* m # ^ '© *  At'Jm n <**? A.IT) n-fm ®*#0 AU.P©* AtC= 
A'>fl t ( \ r  AS" “D *  £‘7‘P  A °77̂  ©.ft'}?1’ A+AA W P T *  A.©*A AA:-*
A'AC') AA P/^-^U^C +A®7£W* AA©*:: njMlAT «T> A# ACTA* nAf©* ©£<7 £;>! 
£p AS* ©■CtfP’ / ^ - ?W C  hnuc mAA AA£ AAh 3200 °%*C h ^ *  AAf ©* #7f^H 
A hnn .P? ̂ A ^ ^ fA :: AAH.U70 ©‘C*!?’ £ # * °7A:: * 6  A'AC") A7&, AAA#"?*7?'1) hA°7  
AAA £C# ^ ‘fA A : AA/*?*? AS- h 9»<\*19° A?p AAlfV- ^ A P t  A.fcT1’ ^ A °7t
^ A A ::



*6 A 'A O  HC J&^AA:: V7C T> t< ^£E te  HR, ( lW S
cnl(\a7 *  )(D"" ATr c  hlî Yr A n v > t7 n n ^ A ^ C ?  " Dtih ^ \ A-flA Aax1(\a'):\' Ay.A‘7 
n p ^ A ^ C f?  .PA©* hcrt' A A A fl* h4 °7>'j'C .PA'/A A.IP'} £ 7 0 ^ -  P fo  
A* AC') ?y> m'HC $4 AAA©*9 *A° W l& IW A  (Y’lJA  ©*y ® -A t t i8-9 -W > P ;F 
( w w h  +6 A *a o  't -z - r t  ?^,&ii-a?9° Q h 'W  l ie s  ^ ° v >  n^°in  Aik*
PC t f i ' )  f lo%aort] "7hc,7..P n tT A  A ^C  (iT-drn H O  n°7(Tt a7h7D .P A ^ P A -  A(/ DV* 

°7A P°7.A"7 h lA  M tM tfW  P ttfA A  <?°? n ^A ^C fT - A^.P h i0 -2 0  A^z/M  
n y h tC  f l<7DA7A A .P ^t'} °74’m 'W  9vC^alH l ^ a i«DC &fA<\r- n ^ A ^ c ? ?
??Do?.n rt-nA-F: P ^ ?  AA7IC A’>£ A^'7. A9 A n h £  P^AAA* P£p th A » t  PC
AAATt? al(\‘n];}' W Ah- A m .s W '}  n t ^ A A t  ?6  A-AC'> n ^ & ^ P © '  °ioo* ^  
A.P.P.'‘77n AAltUP1 A t# ? °  P°lXCC\ay nu -A t? © * °0 °*  \ia>:: <^/” t  ] ff7/>c A..P.CA 
(1P6-8 A9t,W ' ZH, M i'M fn n£1 °! A A ^ r A .  A 'M A * ZtcnAr- A’A O  
PA^CA* aDm l 7£-fl PAnt?°; AAItU9n A W  AAhl/’  ̂ £ v t t  A C h * A . M  AAT’A A * 
f/r»r/»7>fl AA'>AAt m,9 A7SC '>'> PA©*?15-  '/7C *7*> AA-nH?©* n©*A'> <” ><£>'> A4^f' 
A7£ 3C° ^S° AAf'7.Af/7 A tC O t n £ ”>fl7 0.0” ) A W  n£°7c? A tC A t
A'JAA* © ^ © *> -  ^$>£©* A6AA-* AA^TzFA* h io -15 # 9 t  P ° 7 A Z H ,  .P A ^ p ^ : :  
PP#1?-”/ A tC O t h i M t  <7a7’Av> T CP;N  ‘7<r7fr'> £°??D ®.P°7;i' ^ ^ 7 - f l  " f,AA7n
)(D<::

6. P W r C  " nli" ‘I IC S ? ?  (Fodder root crops)

5 .6 .1. pf/ncr t,C. /WC (fo dd e r beet) (Beta vu lgaris)

p<7D£f $£, A T ^ - m t  h7n’>m#7nn t  /**C PC 'M7n.P.'9 PA®' t7M-cT- £ '>F  
P"7.j?©m h ^ C  ^nCT P ^ ^ - H :  flA -fl'l?© - D7n.P-thC P f f l t t  h - f l t
A cn t z c g ' f ?  n w ' t ' C  pa'>aa-> ^  w -  ( r r ( \  28)== p^n£r #,& /^c a^
/^V-^U-SC i A ^ ) ?  .PA©* Pf/DfT A flA  ■/©*:: n #  ACTH'h A 800 fnL ^ . 0A£ Pl/V 
h A ^ t  PA‘/A P'H9<1 A C ^P t O A f ©* ©.69 £P  A9 ,P,P AhAO.?5?  PflArn ?°CV'°7
■?©*:: O'i-A.6 At770f1;f‘ A.^A°? ©-C^P PAPC > n ^ >  0A'7:©* (A 3000 tJ7/>C
DA.6 h¥,'J’) A A A n .P t <">A°7^ ^ C f l t A : :  P ^ ^  t .6  /"C  AAilH?©* P ^ Z ^ t © *  ?°7
n fn/.h"7:F n t  P A iA A t n / . t  aaaq. v©*i f t i W f  9-°? nv? ^ A 7 /^  n ^ z .p ^ f-  O/J- 
a;6°? ?nc^*<77 A A ° z m  7©*:: h ti^  nhc d in  t c A  haaaa f,?A a,6  <lc  n ^ H p ^ t  
h o  n t T t  n ^ '  a ^ .p  n ^ h A  n p ^ /r« 75 n , . ^ .  as’ n p t h A ° t  ^ f,A h ^
40 A,.^/,. CM' n . ^ © *  ^ d^A P ’ V©*:: t ,6  h?‘lHd. (Vi£  nw7A A t n T ‘>7° A.6
£i7cp ^ 9 1 ^©* t h A  n t  h ? t  n t  a ‘> ^ ^ © *  t 7 f i  ■?©*:= n u u  t n t  ?-tsn +h<\
n^tnny/A  A'>.p. a?A©* A(; nv K  s.H9D pa p a ^c  A C T fit  (4-6 © c) A ^ :F’/ t  A .P ')-^ ^  
£ > F  A28-30 iz .0?. h^n.P.t A.7'H9- £ ;FAA::



h9 f ?  r c ?  A‘nl aJ7 :t' PtflAA  9 °? fl'/9 AAh 20 - n  flfchf C  ^ A 7A 
??nC * &H+ C i ^ u  r t f ) K  fl?f9'fl AC6?** .e,ffi(KA:: A-flA- P?f9'fi A W *  
*177 £DJ&'>9T) ^ A ^  ^A'/A h'f^A hZ'TU °tov-V) </<>-A- £ *T A 9  ©£ (M *?© * °i 
J&(TP7̂ A=: ? °? ^ C T  PA<*.C A C m n K  flCh,* 9 °? *177 ?£ '}$  T t ld .*  A T *?15 
A A h ^ ffl'A fl*  1 H  £v:A £*TAA:= 0H.U Pt.PH ?^lKr  * £  /"C  n£'fte H & * T^CPC
°?dh<!\ n ^ A ? n ^ w 0?  nn* 9 ‘7 A *cn* fiA^*?©- ©c A*-®* pa^
ThA £ ' } ?  28 t l . 0] {\.<7n71'} ? ( i A  ( 9 ° / " A  28):: ,e/fi®* h'/^HV fl'AA '/’^dAA 
'/'-/'hAo hoA* ©C fl'AA io h.A° fl^sEv^C 37 h..*’?. h*fl£* Ah’fl;i:A:: flAm^A& 
riT4- A m i n^h^c ioo *'> act-h (14 **> £ c *  £>£) h m p h  

a r c r c  ^ p airo A ': n t^ A h t  A-riA- n * /^c/£>f ri^ h c*  n t^ p fi© *
h-fl* <14* P£">°7 h t v p l - n  <*>(U* A*'> 9 ^ ^  S ^ U A W '- }  <Ifl?*> -  APWA* fl7£^ 
n^*Cm 9 fm-5 A£ <row>7<l A ^ lm f  (1*7(1 a7^P7T ,P%\
?Dh W 9 D h.n^  ft,yn^7, t7H*9 9 ')h * f l^ T  A..W **© ' AA<T/*A Vfl>*:: h9£>  

P ^  *£/^C **£* ©*At  AAhA £'/A AA^&flA'A' .PA?” ')?0 <^70
9A^^ T t s ' i * ' }  m<l# ai0 ° 't : '}  A- A.#£ £*AA-

7TV”A 28 W  *£  /"C  (Beta vulgaris), (flh-fl* (V.* M W l. 
27. A'rtO (Chaemacytisus palmensis) fl^/V” h‘i I1W  £“>°7 ?'/'<;V.rf'

6 . t i n  “ i r r f

?*iffiA* PATAA* ^  A'flA0*  ©£ U<V.*Afl HA*®* A T ^ f V  W ? 5*
a w  ?*» ?  hc a * c o *  n<w*: riT^ *9  nucjp w *  A;e? A9A va>:: hc h©-*^ 
A ^ H *  h 9 t ?  fa>«p* rmd>  A?°AA,: PATfr tl.A" h M A 4- HC h-HC 200.00-
400.00 A ^ ln  AAftU AAT.fr yh/i-C PAA4-A4- A HA flAVA'/*^©* PHC ^Dm'> 10
l l .0/. A.'f’cm') h-flC 2000-4000 a7A-7' V©-:: £U  ©“P* 79 f l^ A ^ fr  A.6 ,PA®-'>
A 9 °^  *A4- A A ^ <sI b V©*::



6.1. t\ (WC? HC aW Y J ' i '(Y n)crrl. A h Q (l^ :'> ao9°dT

Ar/Df° ffc "77%^ '/'(‘ia7<7,i  P / J^ to  A ^ n iT  AT'/A P m  '/*Aa7a7. PAPC >(V,-K
PA^C W -7 ' <7°a3A fT ah '} ^ P 7 T  £?C-nfrA:: P0??0̂  AhOfl^F f,7"7.A;/- PAO^®- 
^A ^C 'f'T 'r ?<T.htAJ h ® ” =
+ A K W l? ? ?  + &AI A m  P^0?  A-flA HCS’? ?  PAPC > 0 ^ 9  PA<«« W *  1'tla7crl)'>
+ AhnfL®* h ® < ^  A<T P<MA' f " 7 ^ m f  A /7 D dd9?: *0,e, A9 WA-> 77 
+ OHC a7 ^ / >  1P-F 11C??:F Q&HAl £<*>A P7fC\P T/--> tF*7C A T ^ ^ r n C  ,6T-A ii'}£- 

h&C$ <\"D1I^? (14 ?a'!9V.;J: a °i7 t aopfc
* fcs^-Ann h ? :i;n  n y °m  n * r t ic w ?  ® ^ ;/- { °n  a £ i77° yM-^tu^) p°7.ff9 r} 

719-fl ,PA®* AhOfl
♦ P ^ '/ j A + ^ T  v°(\(\+ ?  t m ?  PA®- ^ °7  Pi/'/ AAC<T ^nA/,.P^:F A9 A<^A? 

A m ^ T 10 n y & > ?  oo\fY
* M '(\£  PHA* P "d£T H e y ? ? '} HC <£1^7 ftM A  P ^ A ?  ®*1/ ^D(TC P°?£* £AA

f h W -  .PA'/'mn* 779-n a.,ppt?d n<̂ AsD a h3-4 in , hc

A ^A -flA 'f l: ?h<LC A C tP * '}  n ^ m r n C  A^PT/CP®' 0O£ h*,P^°-Ann A£7'7' ® £  
9<£> " 7 9 ^  PA£7;/* £<:g fi^C** A "7 A ^ C : ® H f=:

♦ AhAO®* Affl'C^ tPA *^  (frost pocket) .PAlf7 = PAPC ACTfVfc ^ A A f 1 n t A£  
a n ^ f 0fhyc,T) M  yz<> ®^'> A/T/.®' ,e,7HA:: OrTiP"? ©-R P9^ (Jtl ^ '\ 'l  l& rt 
y a » ??& :-  ?Ann A?nP*T "7®-^tf'7 "7Agff°C: PAflHT ^ h ^ - K  P ^ M ' }  P'hCTC 
l/..P.-> A ^ A W  .PA:?;AA: (1)\H-::

6 .2 . P ^ /A  ? f‘73£*H lie ov'h/r? A<7 P A -flA  A T h - n h a

P^S° HC h«»M JV (\o°(\M  AATAA* 0” <? A-HA A t f ^ ' K  A m ^ A £  ATh’P h fi PC 
* ^ A A , £ ,? '> A A A ® '  h A £  f l h ? A  3  A 9  4  P t M / H ^ ® - " }  n t f ° ® * A £ *  f  <70 ^  ^ P ^ 0? ,6 ^ A A : :  

AP'> jw  '/'a/ot?T- hn.u n̂ - ‘̂ ha6f c  ?nAh;> .ey. '̂ *cnm :=

V. Pf,7A TW g*

y 0aj r  h A ^ r  p0-p7 ■ ,pa °/'> n r f r n v  m n *  pa °7A n ° 7 n p j? *  ^ - a -  A9
P4-4- 0\<>.p n^/®-^;/' hA^.?D 7-er/' A?°Arn ?°7.®m A9 P+(J?.A
nch ^  9/0 ? ° iLy<t6 A-fiM Pa7..p.d/9 A'> l̂t'> ai<Lp,ir? ’:

A. PHC t ^-7’9  'U°/£”7'

.PA®* HC (\a79'Yj- n ^ g o v y  A"d7/̂ -7’ p^'*fr®> 7ic y  HC r ^ ’t-'} ?m (li’ ""Ift- 
Pa7.(Vn©* ®A1 7̂ 1,6 V®*:: AAlLU?D PH4̂  ?nW  hAA*"?47?^ JfrĈ -T* Pl/W 

AA/K- T -̂7* Pao^atfao^ x^e,: .pa©-: flA'A7’ A,e/;D P.P'C^'^ "7U'/'?D .P/y.07' dlf'>



)CD':: hftU H<r ‘7 ° d . i 'al  h A fl'h  (I’M tffi O h t ^  ^ h 9 °  h A fl*
M  A ,fc?9v TfCTiC o°L% ??  nh^A 3 AS1 4 o°aDM '  Z F A te  M H V  ’h W ?  w/LeT0

rh. HC 0°7

T.sH’'} Vd. P tfa y - ?<*«? AC TJC.PP* MM-C (A W t :  C£fi <1C) nM H?© * Pm,4? 
h t i & t f  +*70C n 0 Db d g  ari £ 6 al  W ' AA:: / W  OArtAA °7^l
A,e, A7fc.pa> n t^ A h f© *  phc <*ytv> H 'H 'K  ^7 1 ^* h r t .^  n M  nM- k l c

atU \( \t\ :- - tA #  .PA $<£ .PAffl> PAH7IC < **?  V C ? ? ?  (A9°^A,: AhdA^rt: ( W A °)  
mA# HA©* <7VH d ';t ' hA^C PC  <r7^P7T .P iU A PA :: AAH.UP1’
n-fl'K  h+H4* T-M)#©* M C  7iC,PJp:f  £ 0 A T  P+ m ?!^  a ° \ n  £704^:: hHC °W Y 5 * 
A77C H£a * n  f l^ f l^ C  <*>71 *̂ V®*:: A f tu r  +AA9 +*70^*6 H&> h ^ A ©

M h  (tfh A  £C °7 ffl- 'n K  ^  (/D̂  n^r, *r>m nm fh o»&or>£ h/tPT15
nh ° ic  tD£,>?D n w  ")© *a a<cc ^ A n fi:: f R c ?  ^ h h A  ,pa©- a c * *  ahc a-ha^  
h o * *?  AfiA0?  je-n^T ? ' t ' ^ $  ^ i n  aao ?©• y h w  A*'?15 
P ^ r tA '*  © ftf a7h<?©'> V©*:: A>£ Am ^A£ o ° a * 6 ?

tf°hhA  h 60 Arth 120 ‘*l.a7,. ( I l f ')  ""A h ?”  >©•:: ( \a ° t\o ° C  A"7.H4* A'flA0?  PHC
h 'fl'K © * AH^C PHC ^Dt'> PM  V©*:: />'}£ h c n p A£ PS^© -'} " I H d . *

nfl7ft7n* h 2 M h  7 tx.0/. fch^C £;>'AA:: P*? tf1̂ © *  ‘7*> AP'HC*’©'
P+AV77©*') PHC tf°m'> AS1 h l i& C  <^htA V t t 'W  V©*:: ^ 5 ?  nPTiC.PP?
A77C nh$A 5 i 'W ' t lA : :

<*°. v n t M ?  T O - K  tfDm ')

P ^ C  A9D̂ '>  ^ ^ m c  Atf*T HC A-flA0?  ©y iw ^ W *  M M X  t °?n c  V©*:: OAuCC 
©*At  A W  IfV©* P°7.7T9 AHC rt-flA-^ ^ .P °7 V *  h W W  n ch ^
PA^C I'V lA lC ?  ©*flT <T£tCf3f'>: CrtC^rt': rtA^C AS1 ‘PA .'O A ,^  £m*MA-:: 
z z h r w r  G 'A ^* ptnAffl* ii^ h A  °7-p.n^^ *?frHZg'> m  e.A^dA') h ^ r c  ?.?n 
d m  n+A£ a^ c y e ? ? ?  n th M : h ioo M h  150 h..0/. ^A7/^ Prt'flA*') P^ ^  £ H *  
n h ^ t ?  M £ P A «  AAO-HC ^  H C ??’?  K 9 °i1H9° PA ^T11
f h v + f  + h A - P O h t ^  HCP AhA;/'r> hA£4* ahftT AAh7T n ^ T C f  

hAPC n ^ ’fl^h p^rt*') W t c g ' }  C \ A V ° X A  V ® :: AH.U9° V©* h © *^  
P7fV PAOTJC H O ’? ? ' }  h ^ H ^ ^ F ') n ^  H4-"> fl+HPj? PH ht^^  ^h5P
Art<iAZ P°7.lfV©-::



ip. h t r -  tn .e , A9 *® *A h r> " nhA hA

tic. a-ha aa h t r  oDtjav  ̂ A.nA'-> r w r t w  rc-V) n ^ c
0>H <^a> hfVflA' PC PHO A^5? W rtT A :: AA/tU A/?1’’}
A^hAhA nc:'/' t y *  "7^*7 AUAPA:= ACA"®-'} z p iv  f l^ A  ?A^7n
/^c *7*A° ^ t 4>* AAn*« hue fl'AA Pfl*A A/T” A^hAhA flOUA*̂  HA, AAg- 
t f° T * A  © a t ? "  n e ^ -A ^ ? 15 m m  £p°?<p  n ^ c a n , *  ° 7 t4 « ^  a ^ a a *  hA<cc © - a t
P*An*7 ?h<Lr HC A °7 T **  PtA.PP- PA'flA H C f^ f'} O d Z f (]ai/9VA h’fl*A * 
(1AA ; W  A'Km4^ A^AA:= A^AA, HA* PAC T IC ??? '} ha7Afl7* AA*A‘P
n ^ g ^ ? © -  fyTD* pm>? A A 7 ?  a ^ T *  /H ^ v®  A 9 ^  a a a ^ a * " 7 A * / *
a a ' V a  n * m p  <*<*>* a ^ h ^ ®  p ^  ^  ^ .(1 ^  p a ^  - a h *  n h < ? *?  A / g  ^ v a  
K }£ °V M  T 9 * *  .P ^ A h ^ A -:- ’

pa-tia i ’Q?':f  r w ® ‘7 h®'p/,Lh n^+wm-fl a-ha- a w ia  .pac^a^ a-ha* AA7
( lM ? n *m A 'T  f l ^ A A  A9 Kfr'l' ^d,a^<p fW C m S  ?9 °C ? A H *7  A*7AA':= 
WA:t * A P ^  h ^ W - ^  o°frncnC h ^ A ^ A f l *  A < #  h ^ A / . A f ®  f l £ *  M- 
*A A  tf°C7i ^ h A h A  A70A:: h ^ 'A A * tA P '*  ® -A t $ A ^ A  A9 3 fc *  H *A A
PAHT/C A 'flA -P ) (A7nAA>: A A ^ A fy  /"C h<Pt? :H c  A ^Yw Y:-- M tLVl
to p * *  n® T tf°A 9  n ^ c T f a ^ a a  h ^A ® * a a a o . ^ < p  o7t 4 ^  p°7A a a a ::

AA6T-7- nTW -F fl*AA A »  A9 <?*! P^S” fi-HA’} A A 7 K  (P C f aTi:t' h lfr ’W *  
£ ,f(D ?A:: AVEUT n t W *  A^hAhA A W  Pm®* HA, fl'tt/TCf AflA^ P°7An7C 
7IC.P'} PHC A7%'?' A - C ^  f W f *  c77Aff7;/': 7IC.P®'} ( I W ^
tfA* AA AdflV' tPA^P hlT/?° AT A 79 A,A ?” CT HC ^ m *?*  A70A:: hftU n’A*7C 
A>A°'F P t * 9 ^  P^hAhA HAoP'fT n^nrn*7D A ^ l M  PA-HA HTi^f0̂  ^A4-4^ 
^D*7A A^AA:- A7°AA,: t ^ T  Pmn* hnA.d* 77 ^ ifV  Pt^A h^A ^  HC ^ m * ? 11: 
nn?i^ P*m * thA-f’T 7*A° ^ m A :  P*Aj?P T iC ^ T  0 ^ ^  A7Tn^A=:

I1C. ^ A ’flA-fl: ao(D-&\'(; a'fnV,’:l'

HC n ^h h A ? a > - PAAOA'd H& ^ A ^ l A ' f l H ^ A  ' f lH K  ^A © * HC 
“ W f r  i ’ A ^ A A :: PAC A - f lA ^  AA^,«S ^ DA ^ A f© * T  A47? ® *  PHC t 'A A ff7. A A A f© *  
PhAC A fl> 'T  a7A^7-'>S' ^ DC7<? c ^ h ^ t A  ,PA^APA:=
H A m ^ A A  ' f lH ^ ’- f  PAC TIC.P^T- (A?nAA,I CfAA AC) A ^ t f  A 'O A ^  (m ,9 :  ^ r A :  
ATA.) P7DT m * ^ ® * '>  A U A ^ PAran,^ A® AAT 6aH>t * * 7 0 ^  ^ A ^ 0? A ^A A :=  
A W A  H A * PAC H C ? ? ?  (AT^AAJ X i h ? 0 AC A 9  ' f l ^ l x ^ ^ )  P*AP PAA A A fl HA, 
A ^ A P A * :: A7H.U HC.? ? ?  79 ^ r n m C  A ^ C  ^ C 7 ?  AAt77 .^7 T>‘r  h/LU
* A 7 D '0A° h t h A ^  ®7-A A A  n o7 m ,A 9  H-SA /^ C  A A 7 A *?  h ?DC h 7 nC> A ^A ->  * 9 ^



n <*>•+* n0? ^ 0/ n<r <t>6a>') f^ m m c  w -  a ^ s e lc a  ° ? ^ a/tr
fl<7im <' ‘T7D cwayp^'} .Pm^A<\::

PA W C  H C yfP?'} n ^ ^ A h *  A ?*  HC?a>- m +  AT^AAJ A'OA'fl: PC*™  A *C : 
M lAA^A A ^ A A A '* n # T ^  flA £  ?nrtAfl>''> PHC h d rn *  ^ C r" ^ # 7 DI A>A°? T ^ >r) 
PHC h ^ ra *  A A f ©* A7°AA,: A7£ A ^ £ A °: 3.P: PA?0 A+C A ^ A A A '* Z IT  ?<£&
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