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BARnA rim1wfit~{j 

'J} d <!I '1 .: d li o' 
flfHJ (Sugarcane- Saccharum officinarum L.) ttl'W'W'lf 'l.H{l£J~!~HJ1tl~ 'W1~fl' Gramineae 

.c1 o Q.l I r/ I '19)c;J 'J} d ~ d I ~ ~ ~ 9) 

:JJfl1l:JJfflfiUI\91tl:JJ'W '1:1 V '1 'W!Wtltl~f1l'j 'Jft1J'WtJTI1l'j tltJvt1J'W'W'lf'Vl11{lf1~lV !!{l~!:JJtJ11{lf1fl'j ~'11'W ~Um 
u q <u cu 

d d \J]9J ~ d ~ 9) I J Q.l ~ d CJ} £9 I 

ffl:JJl'jtUf1'l.Hf1 £11 !\91'11{ll£Jfl'j ~ t1J'W'W'lf'lftl'Utllf1lfl''jtJ'W U{l~'lf:JJ'lf'W \9l~'WtJ11'j~!'VlrY'Vl11{lf1tltlV'il~tlV '1 'W 
q ~ ~ 
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'J} I <!I i I 'J} 'J}"' <!I 'l'J} <V ,I 111 'J} 

Ufl'lJ'jtJlJU{l~'lf:JJ'lf'W lJ'j~'l11l~!ff'WH'Vl 35 tl~fl'l!'I1'Wtl U{l~ 35 tl~fl'l \91 'j1:JJ'Vl~IJ'j~!'Vlfl' !'VlV\911£1 
q q 

'J} d <!I d i 'J} : di '1 'J} """i' ~I ' I 0 <V 'J} <V "' 0 <V I 111 
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! ~'W -J'm.1~'U -dl'l1 i' 'lJ tl\91 ffl'11m 'j :JJ U l\91l{lfl i ~i 'W f1l'j Hil \91 U l\91l{l ! ~ 'W f1l'j Hil191tVf tl ri ~ tl tl f1 ~l~ 11 'j ~! 'Vl rY 
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' I 'J} "" <V I "' <!I '1 'J}i ' I i I ';;II"' 111 'J} "' 
IJ'j~:JJlW 'jtJ£J{l~ 70 "lltl~l'l{l!'l{l\91'Vl~'I1:JJ\91 ff1'W'Vl!'l1{ltl 'lf 'W IJ'j~!'Vlfl' 'WU\91{l~IJmlV !\91'11:JJ'W!1V'W 'illf1 
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'j 1:JJ ~~ !'l{l'W {ltJ v 1¢1 ! 'lfu u lV' tJ V Hil \91! ~ 'W u l\91l{l 'Vl 'j l vu "~ Hil \91!tl 'Vll'W tl" f1lf1 u l \91l" (Molasses) 
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" . " 
ml'l.:~u~mJ'vff1'Ul1v u1~mw 'VLfl'. 1800- 1860 u~~~tJmH1t~mhuwn~'i11fl6'tJVU1~mw 

q . " . 
Yl.fl'. 1920 tmri.:~Hl11'1ihfl'tlW~.YitijtJ.:~ff 1 'U-.1 v V!EJtu hfl u~~n1UYl.:!tYl'lf1 ihm~'ViHll\91 1tli u m:r v u cu q q 

'j} i/ j/ I I 

U'U!~'UU11'11~'V111VU\Pl.:! (Muscovado) '11~tlU16'tl v.:~u t~miu l1'lf11~'Ut~'UH'Viu 1W1m 1lJl~f111 
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jJ 'J) jJ I I 

Hll\91U1\911~'V111VU\Pl.:!t~1m ff1'Uf111Hll\91U1\91l~'V111V'\J11 (Centrifugal sugar) t!u1tlt~lJ'Vi~.:~'I111Pl 
il " il il 

ihu1.:~ 11Plvl'l.:~ 1 H.:!1'Utll'lff1'11m 1lJU 11'11~'V111m~uf1 f .:~u1fl1 'UYl. rr. 2480 titJ1 H.:!1'UU11'11~ 1 'V1 v 
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I I i/ j/ jl 

~1u1.:~ 'Vi{)1tfltltm~m ~.:~'1111Pl~1u1.:~ 6'tJv'Vitfl£Jmmu~flff:Wvt!u t~vfl11 6't1vfrutu1~.:~ u~~ 
~ q 

"'d' dido") 1 9) .I .19J ~.I"! d 1 d9) 11]1~1 9) o cl dd 

Yl'Ulil'l~tm 9f.:!l.lm t\91 f1tl'U'\J1.:!t1J11~ 1J~tl.:!ff'U t1J~tlflff'\J11 l'ltlmlJtltlV'\J1 tfl t1J'UtltJVmt~fl l.lff 
q 

"'! ~d 9) odGJ 11]9}1 9J") : .%,. 1 dJ9"'"' 
t'l1~tl.:! 'IJ1.:!flHt1VfltltlEJff1~ t'UYl.fl'. 2484 !\Plfltlff11.:! tH.:!1'U'U1\911~'\J'UtlflU'I1.:!'11'U.:! t'U'i1.:!'111\Pl 

" " . tlm~l'ltl u~~Yl . rr. 2499 lifl nl'l.:~ 1 H.:!1'UU11'11~ ffYl11 w u~ 'Vi{)1tfl tlff1lJ'lffl ~.:~'111\Pl ffYl11tu u~ 
q q q q q q 

u~~~~lJlim1u 1Yrut6'tJV'i11fl~1.:!U1~t'Vlfl'm 1 MtflfJI'11mu~m~tJri.:~ 11.:~.:11'U 
q ~ 

' 'J} il " 

6'tJ V! ~'U Vf'lf!f\'1 fJ i fl 'il'Vi "hfl' ty'\J tl.:! U 1 ~! 'V1 fl' '11 €i'.:~ 'i11fll'l.:! 1 H .:1 1'U U 1\911~ fl f .:1 !!1 fl fl11 Hll \91 

J1\911~'V111EJ'\J 11 ltl'\J EJ1VI'l1t~lJ~'U 1 \PI EJ~1\Pl'IJ 'i11fl fl11Hlll'ltfl EJ.:!t~tl'Vl\PlU 'Vl'U U~lJltu J 1\911~~! 11~ tl.:! 
u 1t~1m'i11flU1~t'VlrrVll1uilu ff'u~~flu 1 1Pli1t91v 'il'U m~~.:~ Hlll'l 1tlYl tJ1 '*unfl f1 m v 1 u u 1 ~mrru ~~ 

" m~tlff.:!tltlfl~1.:!U1~t'Vlfl'~\Plt~u l.lmh 8 ~1u '1Jl'V11 'UYl . rr. 2502-2503 lJ~~1ff.:!tltlfl'\Jtl.:!U 11'11~ 1tl 
~ ~ 

t~lJ~'i.lt~'U 330 ~1'U'IJl'Vli'WYl.fl' . 2515 m~~.:!Yl.fl'. 2520 lJ~rhri.:~J11'11~tltlflltlt~lJ~'Ut~'U 7,395 
~ 

" ~1'U'Ul'Vl u~~tl'i1'i1U'Wli11Vltl'i11flfl11ff.:!tltlflmflfll11.2 Uff'U~1'U'Ul'Vl mml11'1111m~u 2555/56 
q 

" ff1lJ11t1Hll\91U1\91l~ltl 10.02 ~1'UI'l'U ~\Pl~.:!'i11fl 10.25 ~1'UI'l'U '\Jtl.:!U 2554/55 ~t)EJ~~ 2.24 Ufl11 
Jl I 'j} I 

Hll\91 2556/57 ff1m1t1Hlll'lU11'11~tV!lJt~'U 11.33 ~1ul'lu l'lm\PlU11'11~'Vi~1flty'\Jtl.:!U1~t'Vlfl'l'VlVUU.:! 

tJtJm~u 2 l'lm1Pl~1fl'ty titJ l'lm1Plmv1uu1~mrru~~l'lm1Pl~1.:~u1~mrr liu~mwm1lhiuff'IPlri1u 
" u1~mtu~t1v~~ 30 u~~ 70 1'11lJ~11Pi'u f1tu~fl11lJfl116'tJmt~~1111'11~'V111V u~~~1Ufl.:!1'Utfl'1£J~fl'i1 

" m1m£J1911ltlm1P1m1w11 u~mtu1111'11~~111fuunflf1mv1uu1~mrru 2557 ~1u1u 2.60 ~1ul'lu 
,;,..% 9) "'"Jd ""cl9) ") "J d I 9Jd 

tYllJ'\J'U'i11fl 2.50 m'UI'l'U t'Wil 2556 f11Plttlu1tJV~~ 4 t\PlVI'lmiPlmv t'UU1~t'Vlfl'lJfftl.:!fl~lJ~flf11'Vl 
q ~ 

" . . 
~1fl ruti tl \91 m\Pl H'IJ nflflU 1\911~ 1 \PI EJ\911.:!U ~~\91 m\Pl fl11 'IJ nflfl m.:~6'tJlJti tlfllfl tl\91 ff1'11 fl11lJtfl ~ tl.:!~lJ 

" ~ q 

\1) j) + .c::t d'~ 9) : Q.l .c::t 

u~~tll'lff1'11fl11lJtl1'1111 u~~H~ tlJfl1~iltJ.:~ 1 u l'lmiPlWt'lfVtlUff .:!flfltlfl 11lJI'ltl.:!fl11'U 11'11~'V111 v V.:!lJ 
q q 

mfl fll1U~ mw tJU mu~ Hll\91 1 tl 1 \PI vu 1 ~!'VI rr1 'V1 m ~u H' Hll l'ltm ~ H'ri .:!tl tJ fl J 1m~t ~ u e1'u \Pi' u 11d .:~ '\J tl.:! 
q ~ ~ 
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dt dt 
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& 
'U-!1'\Itl-!1 

r·s ... " 
l.. 

. " . 
'Vl111tm~£J W:'l~trl'W V'U ~ufifft~-!1'\ltl~ 1 t'lmeJ~ 111f111'J~t'Ylff1J'J1clft'l 11~mw mni ~tltlf1tJ 11'11t'l i 'W'Ih~li 

" ~l'U m11 'J ~t'YlfflYWri ~ tltl f1 tJ 1\911t'l 111 fJ~ '1'1111 ttlt ~£Jl.Jlf1 f1 -;h~ eJ rlt'l~ 85 
'J} I f 'JI 

"' 91 "I l1 "" "'~ """I 91 "' '"~ -;;II "' mm" 1'1 eJ eJ V'\1 tl~ u 'J ~~'VI ff t 'VI Vl..l m'J '\1 v1 rJ'V'l 'U 'VI u" n eJ eJ rJt'V'll..l mn '\1 'U u m 'J r-~t'l 1'1 2553/54 ., 
iJ f I 'j) 

"""'~ "" "1 'J/ lit • "' '"~ -;;!I "' o 91 11 • 11 91 "' 91 91 
l.J'V'l'U'VIt'Vn~ut'lf18.46 t'll'U t'J t'V'll.J'\I'U111f1uf11:ir-lt'II'I2552/53111'U1'U 1.32 t'll'U t'J ~~r-lt'lr-lt'll'ltltlrl 95.4 t'll'U ., 

'JI I 'j} I 

~'W i 'UU 'V'l. ff.255411'J~t'VIffi 'VIvli41'Wli 11" nB eJrJttt'l~r-~t'lr-~il \9ltJ Tl·n! n B t~mrl'WV'U~tJ-ti 4 '\leJ~ 1t'tn 1~ £J ., 
'JI I I 'JI 

11'J~t'Vlff1J'J1clftlli4J'Wli11"nBt~vl..l1f1'¥iff~ 60 ll1'Wii iM'r-~tlr-~ili'I'WTrn!n734ll1'W~'W 'Jmtl~m~t~ ~'Wt~rl li ., q 

'JI I 'J/ I 

~ .t:::t ... l !)) 9) ll]•-=s ..::::. 9) Ql Ql Ql .c9 .d .d~ d.,..J 9) 3) lt)l.d 

'V'l'U'Vlut'lf1tltl£J 30.9 t'll'U t'J l..Jr-lt'lr-lt'l\91 342.3 t'll'U\9l'U tl'U~1J 3 fltl 1l'U l.J'V'l'U'VIut'lf1tltl£J 10.8 t'll'U t'J lJ ., ., 

r-.~t'lr-.~il\91 115.lll1'W~'W ~1111' 1Jr-lt'tr-lill'l~ eJ i 51 'W'V'l . ff. 255411:i~t'VIfftltlfft\9l'Jttl vii r-~t'lr-~il\91m ~ rJff ~ff~ 13.07 ., . 
~'U~t~i5 'JeJ~t'l~l.Jl~eJll!il111Jwf 1J:i1clft'l lir-~t'tr-~ill'l~eJi5 12.37 ttt'l~ 12.23 ~'W~t~i5 \911l.J€11~1J ri1'W 

I 'JI I f 

11'J~t'VIffi'VI£Ji¢!r-.~"r-~ill'lt'i!ti£J 11.1s ~'U~t~151~£Jilm:ir-~ill'l2554/ss li41'Wli11"nBt~mflurl'U 8.99ll1'Wii ., 
"' 'J/ 11 91 91 "' ~I .% d. 1 'J/ • 1 91 l1 • • 91 91 "" 91 "' "'~ "" r-lt'll'ltltlrl ~~ 106.3 t'll'UI'I'U tu'U'V'l'U'VIut'lf1tltl£Jff~ H~1'U 8.31 t'll'U t'J ff~tltl£Jt'\11'111J 98.2 t'll'U\9l'U '11'Jtll.J ., 

I 'JI I I 

r-.~t'tr-~ill'lmtiv 11.82 ~'W~t~ii i'Wilm'Jr-.~ill'l2555/56 41'Wli11\jf1Bt~£Ji'W11:i~t'Ylffi'VImfll..ltrl'W 9.48ll1'W15 
.::::. 9) \1)3/ 9) Q.l d e: d 9) I 9) lfl' ~ 9) I 'j}..:::! \J]3J 'j) 

r-.~tll'lt~t~rl ~~ 107.4 m'W\9l'U ttl'U'V'l'WYI11"nt~t~£Jff~ h~~1'W 8.84 m'W t'J r-~tlr-~tll'lt~t~vff~t'\11111J ~~ 100.1 m'W ., 
" . " 

~'W M1t~ 11.32 ~'W~t~i5 tm~ilm'Jr-.~il1912556/57li4l'Wli11\jnBt~v 10 ll1'Wi511~l..l1Wm'Jr-.~il191Bt~vVi'~11l..l~ 
9J Q.l d ~dj} '1 9) ll)l.da. 9} I 9/d 9) Q.1 'j) 

113.2 m'WI'I'U ttl'W'V'l'W'VIt~t~rlff~ 'j~~1'U 9.23 m'W t'J l..l11'Jmtut~t~£Jff~t'\11111J 103.6 m'W\9l'U(t~t~£Jff~ 37.9 
. " . 

ll1'W~'W Bt~vivlim~ 65.7ll1'W~'W) lir-~t'tr-~ill'lt'i!tiv 11.24 ~'U~eJ ii twmrl'Wmfi\91~1'Wt~eJm~v~t'l1ilt~li41'Wli 
" . " ... I 'j) ~ d 9) ' 1 9) \r) I o:::S .... I.::::. 'j) Q.l 'j) 9) d. I Q,l 

ut'lf1tltl£Jttt'I~'V'l'U'VItltl£Jff~ 'J~~1'U 4.37 tm~ 4.01 t'll'U t'J l.Ju'Jl.Jltutltlrl'VI~'I1l.J~Ut'l~tltlvt'\11'111Jt'VI1f11J 48.2 ., 
f 'JI I 'JI I 

9) Q.l ~ .d Q.1 I \1] I del .d...,.J <j) Cl .d9J I 1 
tm~ 44.9 t'll'U\9l'U r-lt'lr-lt'll'ltut'lrJ 11.17 I'I'U\9ltl t'J .fllflf1t'll~l.J'V'l'U'VIut'lf1tltl£Jttt'I~'V'l'U'VItltl£Jff~ H~1'U 2.97 ., 

" . 9) \f) I ..::::! ,.. j.:::t. 9) Q.l 'j) 9) .:::! I Q.l 9) Q.l .0:::::. .d 

ttt'l~ 2.62 m'W t'J l.Ju'Jl.Jltutltl£J'VI~'I1l.J~ttt'l~tltlm'\11'111Jt'VI1f11J 34.1 tm~ 30.1 t'll'UI'I'U r-lt'lr-lt'l\91t'ilt'I£J 11.50 
'JI I 'JI I 'j} 

"' ' l1 ' "'~ "'"'~ "'·I 91 "'~ "'91 ' 1 'J/ l1 '"'·I"' 'J/ "' I'I'UI'Itl t'J fl1flt'I1'Utll.J'V'l'U'VIut'lf1tltl£JUt'I~'V'l'U'VItltl£Jff~ :i~~1'U 2.28 tm~ 2.17 t'll'U t'J l.J1J:il.J1tutltl£J'VI~'I1l.J~ ., 

tm~Bt~m'lhliuvhntJ 25.5 tm~ 24.2ll1'W~'W r-.~t'tr-~il\91m~£J 11.17 ~'W~t~i5 tm~mfii'I~1'Wt~t~nlim'Jr-.~ill'l 
I 'JI I 'JI I 'JI 

9) .d ..:::! ~ d ... I 3) Cl .d j) I 1 9) ll) I .c:::t ... I ..:::::a. 9) <V 9) 

'Utlrl'Vlff~ l.J'V'l'U'VI1Jt'lf1tltl£JUt'!~'V'l'U'VItltl£Jff~ 'J~~1'U 0.50 Ut'l~ .422 t'll'U t'J l.JlJ'Jl.J1tutltl£J'VI~'I1l.J~Ut'l~tltl£J . ., 

t~1M1Jt'Vllfl1J 5.33 Ut'l~ 4.50 lll'U~'U r-lt'tr-lil\9lt'i!~£J 10.65 ~'U~tl 15 

" " h ~~1'W t1 11'11t'!Vl~11'J~t'Ylffi 'W1h mJ''U li ~1'W 1'W so h ~~1'W( ~1u 'Wmrlwnfl mil eJ mfl n t'\1~ . 
fllfi1'1~1'UeJtlf1 Ut'l~fllfll'l~i'Utltlf1t~£J~t'11{1tl ~1'U1'U 9, 18, 4 Ut'l~ 19 I'J~~l'U 1911l.J€J1~1J) 

lin1~~m'Jr-~il\91'\lt~~ h~~1'U'J1l.J 7so,ooo ~'UBt~£J~t~1'W ~~ff1m'Jmt~~i'1Jr-.~t'lr-~il\91Bt~vi¢1~1'U1'U 90 
. " " 

ll1'U ~'U Bt~ £J '\1 w ~li11 'j ~mffi 'VI rJli r-~t'lr-~ill'l 'j'Jl.J 1oo ~'U Bt~ £J ~~'11 'U h ~~1'W'l.J 1\911" ~ ~ l'i't~~ t~'U 

tl'l~t~~1l'm'\I£J1£J:i~v~nmnni1tJBt~£J111nt~l..l 120 1'W trl'W 181 1'W(tt~tl~il1ldhm'Jtll~ h~~1'W 

t~t~l11JBt~mVlv~ 4 t$it~'U 'j~1111~t$it~'W'fi'W11fll.J -li'W1fll.J'\It~~'VInil) vhi11'11'J~i1'1'11hn'V'lm'Jr-.~ill'l • 
: .d. ..::), 9) 'j) 9).:::t .::S 9) Q.l .d. 

Ut'l~fl11l.J'I111'U '\ltl~'U 1\911t'I'VIt'I~C1~ 11'Jl.Jltu fl11l.JI'Itl~f11'Jtltl£Jt'\11'111J 11~~ ~tl~ 150 t'll'U\9l'U i 'U U 

IHJ~Gll'll;J~"dl~t 4't1~f'A.fii:l~ll'll;J~~~~~~tM<Vtdll~ l'lii:ll~{,(,ii:l:: ~ l~~::"S''A.~ 1'l ~,:-, 3 
"' 



'VUl. 2560tdt~~'illf1'il~iih~~l'tJtll\9ll€H~lJ~'U'illf1U'il'il11'U50 h~ !~'U 62 h~ ~'U~1J€ln . ., 
lJ) 9111) I jl I Q.l t:!t dt 0 ~~ 'j) ~ ,.. I .a. .a. .a. 

tll'il'il~'lltmJ ~~ t:umn t'V'l':il~'il~\91ti~!!'IJ~f11J'V'l"lfti'U 'illtlJ'U'il~\91tJ~t'V'l:UlJ-:i~'ff'Y11ifll'V'lf1lm€1\91 nn 

£Jm~I911J v-J€1v-Jil191191t~ 1 ~ t~m~mlr.J L~'\Jtl~tnl:l\91-:im !!€1~€l~~'U'Yl'U m1 v-Jil\91 t~'Utt v~ ~lt~'Umh~ t~ 1 'U • 

'fffll'V'l!!1~~tllJ l~!!ri 'fffll'V'l~'U 'fffll'V'l{llJ~ltllf1lfl f1l':i!'IJ\91f1';j';jlJ f1l';j~!!€1i'f11:ll !!{l~f1l';j1J~'\1l';i ., 

~~f1l';j 1 ~V'vt.J t~'U ~'U 1 ~ t.J~'U ~Vl"lft~'Uu 'il ~£J'I1€in~t~ WJ 1£J~ 1 ~ £J\91HI91t~f1tum'V'l!!€1~1J~mw v-J€1 v-Jil\91 • • 
~ I Q.l rl 'j) Q.l rid 91 d ~I d d 9) G) 9) 0 Q.l 

f1l';j v.l €1 \91 'Yl tl 'U 'V'l 'U 1i tl tl t.l !! {I~ f1l';j f1';j ~ 'iJ l t.l'V'l 'U 1i 'Yl tl f1 \91 tl ~ !'11:1Jl~ 'fflJ f1! lJ 'U 'ff ~ 'Yl 'iJ ~ \91 tl ~ I '\1 fl 1 llJ 'fflfl Ul 
q q 'U u 

I j} I I 

v-Ji1191'Vil91l~n'U l'Uilf1l';jv-Ji11912555/56 mflnm~iiVI'W'Vit'V'll~l1€1nV'vmm~v-J€lv-Ji11911Pl~\91l';il~'Vi 1 ., . " . 
~l'Jl~'fi 1 vluvhJ~n-eJt~tJ U~~U1mrufl1'J~ij~'t)'tltl i'uiJm'J~il~ 2556/57 !'\J~fllflfl~l~U~~fllfl~~l'U~fl 

I. 

2. 

3. 

. 
"' 'YI 

"' 

............................................... ··············· ···- ·································-··-.. " "' 4. 'ff'l'11'lJ':i 

5. 

8. 

9. 

10. 

II. 

12. 

13 . 

"' i:I'Vi'l.j ':i 

"' f111.1Hl 'U 'lJ ':i 
u q 

I 'Vi'lf':i'lJ~ 

'lh ~ 1l1'l.Ji'i~'llu.fi 

w • 
"' "'-1 
'Vfk!'YIU~fl 

w 

t\'eu ('li) 'fl~'l1llfl (~u) 

692,268 7,691 ,097 

338,284 

151 ,789 

3,859,820 

1,778,967 

14,606 175,856 

.1i . 
"'"' 'V'I'k!'Yieeu 

«~h~~,u 

('li) 

656,132 

299, 111 

133,772 

12,855 

mlllott\'eu 
.. 

NtlNtlfl 

' ... "' .. 
i.H!'Ill'I1U liltlU 

(~'k!) (~u!'li) 

7,289,622 II. II 

3,412,853 11.41 

1,567,804 11.72 

154,771 12.04 
. .... ......... ........................................... ........... h ........... 

647,398 

132,527 

20,155 

605,422 

718,705 

84,591 

166,684 

36,699 

53,603 

3,662,731 

7,574,557 

1,546,590 

243, 190 

6,938, 136 

8,178,863 

963,491 

1,891 ,863 

407,726 

592,313 

570,487 

116,756 

17,705 

534,103 

634,760 

74,736 

147,432 

32,446 

47,321 

41,842,469 3,277,616 

6,674,699 

1,362,546 

11.70 

11.67 

214,056 12.09 

6,120,824 11.46 

7,223 ,572 11.38 

851 ,245 11.39 

1,673,353 11.35 

360,470 11.11 
..... ......................... -..... 

552,894 11.05 

37,458,709 11.50 

'Utlf1'ill 

""' "' lity'V'l"lf 

(Genu 

'j) 

!!tl1J';j 

'\11l'U 

!~'U~ 

2 !9f'U ~ 

'"' !!\91:1Jf11 • 

"' 0 'Vltlf1'U 
"' 



~tJ~n 

il 'lTI<Jlu 

., <!'<!! 
'U'fi'W'lf • 

"" r.ICHH'Wl 

lHll~tlJ 

UCJn~tHJ .. 
\]'i)::;!~'U 

'U 4 fllfl 

lfll'Wf)l':i 

1mlf1 

~Hllll~l'l 
.,j 

!~HUJ 

K~ulti) 

11.11 r--------
11.41 

11.72 

12.04 

11.70 ' 
~--
1 11.67 

·-·-·H 00-HOMO 

12.09 

11.46 

11.38 

11.39 

11.35 

11.11 

11.05 

11 .50 

~~d-,.~l'l 

' "" 1J't1't1 2 
lf'V 

-wqn'Hftl ffVI"Hlelf.J 

' * ... "" "" fJfiUrJflPI WJ'UUif'll 

Ql !IQ.I.:::.. Q.l 1 t::to .<:::), .::.. ..::.d. 

'Uf1'Wt)f11:lrY1""m""'U'U't:l!1'1HlHf1'Ul1 Saccharum officinarum L. l.Jfll!'U~\Jlntfll::;'Ulf)'U 
~ I~ Q.l ./~ .::t. d ~ dd Q.l I I P c! 

UCl::;! 'If till eHHJ'W 'U 'fi~ 'l !~ :JJ! 1Jw:nHJ'Vl! ':i £J fl 'U l'U fl 'U \91 tl l.Jlll "\'J tl £J :JJ \91 ':i::; f) (1" (Noble canes) u (1::; . .. 
" 

u t~n \JlflU'WV'liiVl'lf'l u ""fl (1!~ £Jln 'W fi t1 ~t~u (1::; u 'U :u '!! n'W q n 1:1 rYl""~'~ f 'lfll ~'Wt~ £Jfl ri1111 ~t! £J1Jn 

'lflJ~'Yid 'lii;t~11 S. barberi tT'Wii~'UI'W~'li~:JJin~tJti'l 'U'Vll'll'ltl'UI'Y!Utl'Utl'l~'UI~ £J ull1t1m.'h 1 UU(lfl 
- <u cu cu 

'l " I "' 'l ""I I "' "' "j) I di "j) <!I 'Uu':i::;!'VlrY\J'U 'U':ill 250 ufltl'Ul1'Vl'fifl1(1 fll't:ll""'U""flt)l'll':i£Jfltltl£Jl1 "Shakkara" 9f'l'Wtl'l'l1':itl 

'lnfl1\ii £J'lfl'Ufll't:J1(11~'U 11 Saccharum U(l::;iiflll:JJ'YI:JJ1£J11 "Vl'lf'l mj 'illfl'Vll'll'ld'u tltlf)" 

"j) ~I <!I 'l .. l1J "j) I "j) "'"' 0 "j) c:l "j) "j) ~ 
tltl£Jiu'U'W'lf 'Ul'lrY (Family) Gramineae !~Ufl '11tyl'Vl:JJ(11\9l'UI1J'U'Ut!U(l::;U(ltl'l ':il:JJ'Vl'l 

Q.l .c:!i I I I I 

litlJ'W'lfl'll'l"liHl (Tribe) Andropogoneae fl'Jll':itl'liHl (Group of tribe) Saccharinae Benth. ""flel 

" (Genus) Saccharum Vl'lf'l'U""f)(lUii 6 'lflJ~ fit~ . 
" 1. ~tl£JU~fl~'li~:JJ (Noble cane: S. officinarum) Ufll'lflfll':i'Ul'll'il'UI~£Jf) ~tJ£Jii""fl(1 ii5n't:lw::; 

" I I I 

't'hl'lrufit~ ii11Vi''U'lmu ltl~t~nu(l::;lut~iJ:u 1£it~'l£JI011 iiflll:JJ'Yill'U""'l 'l'U£JllU(l::;f)~l'l 'lft~~t~nu~ 
" " .. 

d d 9) d'l9J .::t. : 'l Q.l 0 I ..:!i 'j} dt::t Q.l :u 1m 1:u 19f:JJ 2n = 80 11l'Ut!tl£J'Vl 'YIH(JH(ll'l'Ul\911(1 'Utl'il'il'U'U fllll noble cane '11:JJ1£Jtl'l tltl£J'Vl:JJ(lfl1:JW::; • 
. " 

1Uil'l""l£J'll:JJ ~""l£J""~ ii11Vi''W'U'Ul~ 'lmy lm::;iifJWfll'W~fl11~ew'l'W species ~'W"l'Vl'l'YI:JJ~ 

"j) • 11 "j) ~I "j) :1 ,J 1 .:, liJ.I'l 
2. tltl£Jullltl'U':itl'U (Wild cane of tropical: S. spontaneum L.) lu'Utltl£Jul'U'Utl ~'Vll 1 u 'U 

9) I ,J 'l 9) d I J!!t ~ 9} I 9} .::t. ~J I~ \f1 
lltl'U':itl'UI!(l::;')f:JJ'lf'U 'U'Ul'UI':ill':i£Jfll1 !(11 II'U:JJ 'YI':itl 'W'l '11':itltltl£Jlh tltl£J'lf'U~'U'U'Utl£J'Vll !U . .. . " " 
mm':im 'il1tyi~'U 11'1 1¢1'1 'W 'Vithl'i l:JJ'il'U~'l'U'WfJI'Ul't'J: 'l 1 ,500 I:JJI'l':i mil tJ':i::;~m11'Vl::;m ~tl£JU1iiflll:JJ 

~ lfl ./ I d 'j} 'j) 't I ll) 3/.d d. 

'Yill'U\911 tvli'Utl':i""'l 'Vl'UI'ltl""fll'W'YI'UllW'U II'YI'lll(l'l 11(1::;'\.Jl'Vll:JJ ~~~ :u 1m 1:u 19f:u 2n = 40- 128 .. 
I~ 'U ~tl £JU 1~ ii fill mhfl' tu 'l 'U ~~~ fll':i H "":JJ i'W ~ ~Vi' 'U hi"" 'l '!! fl ti 11 ~ n I ~'U ~ 1 rY'U 6 n m 'l LU 1 f) 'U u q cu cu . " 
2 19f'U~I:JJ\9l':i 'l 'UIIfi'UI!(l::;U~'l iilU~'liiHI!(l::; LU~tl£Jiihfl dJ'U'Wlfl'Vi LUiifiW ~1 'l 'U fll':i"HiJI'lU 1\911(1 • 
ll~iifiW ~1 'l 'Ufll':i H"":JJ'Vr'U ~'lli'~Vi'1'U 'Vll'U 1 ':ifl • • 

3. ~tl£J~'UI~£J (Indian cane: S. barberi Jesweit) l;tlfl'U ':hii~'Ufll!lJ~'l'U~'UI~£J\9ltl'UI'I1Utl 
0 "j) c:l "j) "' "' dl <!I "' "j) ~ 
(11\9l'U!Clfl U(ltl'llU'Vl':i'lm::;'Utlfl ffi'Vlltl:JJI'U£Jl (Greynish green) tl'l~'Ull 'YI':itl""'ll'lfl'l 'l'U!Ifi'U""'U 

., "j) "" "' "j) "j) l1J l'l "I l1J dl ~I VJ. lliJ "j) I "j) l1J I ~I "j) "" "' 
Clfl1:JW::;tltl£Jtl'UI~£Jf1(11£Jtltl£J'U1 !fl 'Uu':i::;!'VlrY !'Vl£J 'il'llu'U !U !~11 tltl£J'U1 !fltll'illu'Utltl£Jtl'UI~£J 

~QflU11'li'lm1~£J'lfll~'UI~£J""lJ£J 1 'U':ilW ii~l'Ul'U 1m 1:u 19f:u 2n = 111 - 120 

*cv.c::a. o ~cv cv .o:::rl 1 """"' 

'Wn'l'll1mnm~(;ld'll1'\ .• nrumd ~'WtJ'l"'ltJLL'I'l:::~j;J.J'W1n1nnM(;Id~~ddru1Jd !l . !!Vl!l'l "'l.~~nruud 72160 

l'll~~G'I hl~~dl~t ~'tl~f,_f~~l'll~C-I~CII~e><Z~1M~CII~ 1~ 11~1~~~:: ~ l~CII::S,_CII 11 
"' 

'W~l5 



'JI "' • ~I 'JI "'"' 0 'JI 'I I 'I 'JI .I 'JI "' 4. 'fHHJ'il'W (Chmese cane: S. sinense Roxb.) !IJWHHJ'YllH'IWl'W{Y~ t'\1'ill t'Ufl11~ IJ~tl~ll ., u 

~fl'l:Jtu~flm~flfl~ ~h~ti1U'W!'\1~fl~U~~ (Greenish bronze) ii~1'W1'W 1m h.J 19fll 2n = 111 - 120 

tmri~tl1!tJ~fl ~t 'W~'Wt!~'W ~'W t mu ii~1"tl'W1~!~fl U~fl~ I'J11 ff!~ I'J1'111m~ I'J1fllJU~~ t 'UI'J11Ufl'U ., u 

9) ... '1 .<:::lt. .o=::t, t::i 

5. flfli'JIJ1Ufi'U'W1fl'W (Wild cane of new uinea: S. robustum Brandes, Jesweit Ex Grassl) 

~I 'JI .'I "" """' "' ., o 'JI ~ "' <!I "' 'JI ., .J 
!IJ'Wtltli'JIJ1Ufi'U'W1fl'W lJ~fl'l:Jtu~~Wl'WU"tJ~ llfl111J{Y~fl~ 10 !ll~':illfl11ll'\111'W'Wfli'Jlllflllfl'l1tl'U"tl'W ., 

t 'W u1 n ill 1ll~~ J 1 '1111! fll~U ~ fl vhf 1~ 1'W tJ1 'il! 1J 'W 'lJ ':i':i 'W 'lJ 1 'l:J ~ t fl ~~~ nu S. officinarum ., .. 
" . " u~~h~n'W ~fl ii!vltut~{{Y~ iith~1~1'11w.h ~1~'WI'J11Lmu u~~u~~u':i~fl~11'Jl~ V't~I'J'l1iJ~ilt'W ., u 

" " 
6. V't~I'JU1'111tl'11tltll~U1 (S.edule Hassk) l'UlJ"tJ'W GJffl~flflllit'il1ty '111tJt~I'Jfl':htlJ'WmJ'W 

I 'I 'J/ <V \Ji 'JI .J \Ji '}/"' d : I <V <!I "' I I \Ji 'JI : 'JI 
(Aborted) 'l1fl~flfl t'l1':i'UU':i~'Yl1'W t~ u~~"tl'W t~~L'W'Yl'W1'Yl1ll"tl~ 'il~!':ii'Jfl11'11'Wfl tll'W1 L'W'Ul'Wt':i1tfli'J 

u~mrl'Wfll':ift1trlt~u':i~llltu 30 U~U~1 ii1m 1ll 19fll 2n = 60, 70, 80 

t 'WU':i~mrYI 'Yli'J l1'111 'W {Yfl~ tn~t~ I'J~nuti't~I'J~'Wuu'W1m~ 'il11'Jfl~~1'Ylflmfl"tlt~~u':i~mrY ~fl . ., . 
'JI .'1 'JI 'JI }I 'JI 'I .I Iii d"' I 

flfli'JIJ1Ufi'U':ifl'W(S. spontaneum) U~~ Erianthus spp. fltii'JIJ1Ufi'U':ifl'W t'WIJ':i~t'Ylfl' t'Yli'J'Yl!':ii'Jfl11'W~ 

. " 
'111t~u"tlll twnmlltmri~Vi'W'UfltlmlJ'W 2 nrill ~fl nrill'Vit'il1tut~u1~!~~1'Wu1 ii~fl'l:ltu~~1~'WI'J11 

• • u . " 
!oWfl~~\9]1 l ~~'Wthu1 lJ"tJ'W1~~1U~~l'Ul my 'li'1~ l'W~1lJfl'il~fl~1~ flflfl~flflif1(l 'W!~fl'W 'fi'W 11flll-

llfl11flll) tJflflrill~fl 'W1fl~t'il1tut~u 1~ ~~~L'W~~fl'W linn u~nn fl~ t u~ fl'W 'li'1~t~mw~iiilt~ I'J1 
• u 

~ I ~ I 

ff1'W{Yfl~ Erianthus (sect. Ripidium) spp. l'WU':i~t'Ylfl'l'Yli'JoW'l1{Yfl~U !~I'Jfll1 tm 'W'U 'Vhtul1~Vi11'U 
I 'iJ I )I I I 

t~~t"tl1 UWJt"tl11llH~U1 u~~Vi~llUTvl1ll UI'Jfl~1lltmri~Vi'W'Uflt~mlJ'W 2 '!1iJ~tmy "l ~fl 'W1fl'Vit~~ 

I 

lllflfl11 

~1fl ( 

50-

V't~I'Ji 
<!I mm 

100 

'il1fll 

'il1fl 



"I~ "' lJ~tJ\IlJ 

1 - 120 

:J11Ufl'IJ 

~Grassl) 

l 'lft!'IJ~'-.1 
~cinarum 

" '11~\1'1'-A 

~mnJ''-.1 

IW'Jl~flfl 

b 'Vlfl fiv 

I 

tlf)dl'Vl\1 

~ 
ll'l'-Jtl11 

'-J1lfllJ-

"'"'"' l ~ftl'\Jtl1 
r'ilf)lti'-J) 

II "'~"' r l'ltl L~'fl 

1~\1~~1~ 
h1f)'VltJtl 
I ~ 

f f) tllJl f) 

II "'~ 
'-JlJ'-JtJtl 

~f)l'IJ'l'IJ 

0 ~ "' rlll'l'-JlJ 

~::r~~h 

v ;,_ IJLI ~ 
t~fl'llW~'YI1 m'llfl-:.tenm 

'ilfl (Root) 

~ "' .I I "1.1 '1 ~ 'l I "' "' tltltllJ'J~'IJ'IJ'J1tlHtltl (Fibrous root system) U'W'Jtl'J~'il1tltltltl LlJ'Jtl'IJ tfl'-.1~'-.1 '-J'lf1\IHflJ 
I 'jl 'J} 'jJ 'j} f 

so - 100 ~91'-.l~~lJ~'J u~~'HrJ\I~tl~'l111i'-A~'-.11#i' 100- 150 ~91'-.l~~lJ~'J l1\IU~'-Atlthi''Uffm.W'-Alim'l~fr'-A~ 
~ . 

~ "' l<=t ~ ,j "I ~ d & 'J} "' ~ "' I "' "' tltltl LlJ lJ 'J1tlUtl 1 '-A tltl 'il1tl!lJ tllJ\jtl'fl1tl!lJ~'fl91\l~fl ~1tllJ 'J1tl!ttl 1t'J tltl11 L'W 'JlJl'j ~ 'Vl (Primary root) 

'H1t~t91ilir~~'Vl (Seminal root) tJn~fl'tlti'\Jtl1tlfr'Wi1'fltJ'loifti1~'UI9l''fltrl'WvitJ'W ~~~2-3m ul'l~~vltl'U 
d. I ' Ql tl ~ ~ 0 I Ql rl j} lt) .... 1 .... I C), ~ 
t'Jtltl11 'Vltl'U'W'U~ (Cutting, sett 'H'Jtl seedpiece) tlJtl'U1'Vltl'U'W'U~tltltl L1J1J\jtl'il~ttl'fl'J1tl 2 GJI<fl fltJ 

1. 'J1tl~lfl'J1l (Sett root, cutting root) trl'W'J1tl'\JtJ\IvltJ'Wfr'Wi~tn'fl'il1tl~lJ'J1tl i'Wu1nru 

.o:::::t. I Ql fl' ef.d,QI d. I Ql clo Ql C). 

ttl'fl'J1tl'lltl\I'Vltl'W'W'W 1i 11n'W 1 n 'W lJ~ n 'l:l ru~ VltllJU~ n u 'IJ 'W \llJltl 'IJ ru ~'Vlm'll t!\1'1'1 t!'U 'W 'U 1itll~\l t 'il 1 ru . . " 
'j/ j/ 'J} I 

trl'W mJ vir'W 1#111 1u~~1i1~ tll'H1H 1n~'W 'Vl1\l 11n mri1i1 11n '\Jtl\lvl t!'W fr'W ~ 'il ~Vi1'H.u' 1Yil'l v 1 tJ • • 
~ I od I 0 3) d : Ql ~ I Ql t/ 

'il'W m~m'HWJlJ'J1tl 'il1tl 'H'W tl 'Vl1'H'W 1'1'1 'fl 'fl 'W 1u~~1i1~ t!1'H 1m 'Vl'W 'H~\1 'il1tl 'W 'W 1 1n 'IJ t!\1'1'1 tl'W'W 'U 1i 
~ . . 

" 
nlll1'\119l'1vltl'Wfr'W ~t~lJn 'il~'HlJ'flff.tll'W 1 tJ • 

2. 11tl~tn'fl'il1nmJt~ (Shoot root) tll'ilt~tlw:h 11tltll1'J trlt~mfl'vt~frl'll'U1trl'W'HUtl'il~ 

ff~l\111tl~'W~~lJ11n 11nifij'IJ'W1'fl i mljn1u1n'lfiJ'flmn trlt~tn'fl 'l mJ~ ijJ;ln'l:lru~tJ1'U 11Jiju'IJ'U\I 

d. d d : j} dt el j/1 1 d. i <> <> I 

~'IJ11 u~~ff'il~ttJ~tJ'Wtll'W 'U 1mm'lllJtlJtJtl1~mn'll'W UlJ11~m1n'Vlt111n~ 'U 'IJ'J nrutn'fl'J1tl'\Jtl\IU~ 

~~~tJ'il~ij~1'W 1'W ~1n'fl u~Plrdt~\1 'il1mh'W 1 fl'W '\Jtl\lti1~'W ~t~~i~~'W ijtJ~tJ\I~mn Vi1 i ~ij11nmn 
~ 

" ' ' 
11n 'il~t'il1ruvvnlJ1'il1niJm1mvi1ir'W m'Jt'il1ru'Ut~n1n'il~tn'fl'Vl tlt~tln'U 1 'fl t~l'lmut~\1 i 'U'Urudh1n 

" . " 
' " ' 

ttll fll "\It fftlfffl 1'W ir'W 'j 1tl 'l 'H11 fl 'il ~t n 'fllJ 1VJ l'H .u' 1 Yi tm 'U ij fil'j u~ tltt 'IJ 'U \11 lJij 'IJ tl'U t 'IJ ~ ~ 10 'fl 
I 'jl I I 

1'fl tl~'il 'W1~'l 'W ~'W lit 'H lJ1 ~ fflJ 11nt 'Hri1i1 ff1lJ1'Jtl'H rJ\1 i 'WU 'W 1~\1 u~~u 'W 1'W t!'W 1#1 lJ1nn 11 
I I 'J} 'jl I 

100 t91'W~tlJ~'j 'W t~n 'il1m1nlit~~i~~'WU~1ff\lij 1 1n litn 'fl 'il1n ~ vmu t~.W'W ~'W l1\l~ t~Yi tJ ~in ~~1~ 'W 
~ ~ 

.% "1.1 ~ <V o' <=t d~ & I I .: <> ,j ~ <> <> ') Q d 
U~~ff\1'\J'U L 1J tltlti'Ul\I'W'U 1itll 'illJ 'j 1tl ti11'Vl 'IJ tl91\l tJ ti'H1\I 'il1tl'W 'U 'fl 'U lJltl tlJ tJ tJ tl tit 'il 'j Ul t~'U L ~t~lJ'Vl cu q cu u 

'il~ij'j1tlt1'J1tl~ 3 'lflJ'fl fit~ 
" ' 

2.1 'J1tl~'U (Superficial root) tn'fl'il1tl~lJ'J1tl'\JtJ\I~tlliijtl~'IJ1nruin~~l~'U UH~n 
' " 'illtl~l~'UtJ'J~lJlW 20 - 30 t91'U~tlJ~'j ijfll1lJtl1l1J'J~lJlW 0.5 - 2.5 tlJ~'j VJ1'H-w'1Yi'fl'fltJ1 tll'HU 
~ 

"" 0 'J} "'~ d ~ 
u~~tl'flm~'W t'flmn'Wtltl 

"" "I ~I d "" •11 ~ d I"" "'"I 2.2 'J1tl~tl1J1'Utl~1\l (Buttress root) tlJ'U'J1tl'Vlttl'fl'il1tl1JlJ'J1tl'\Jtl\I'\Jtl'Vltltl~tl~\l LlJ . ~ 

' " ' 
'il1tl~l~'W (~nmnn11Yitn'fl'il1m1n~'W) ~'IJ1l J;ln'l:ltu~tll'U ij'IJ'W1'fli'Htljn1u1n'lfiA'fl~'W~ tJn~ 

' " fJ) o QJ.c:::::)..C),d. o j/d. o &o3J 
u~l'il~'Vl1lJlJ 45 - 60 tl\lfl1tl'Urll'fl'W lJfll1lJtl1l 0.5 - 1.5 tlJm 'Vll'H'W1'Vl'fl'fl'W1 tl1'H1'JU~~tl'flm~'U . ~ 

' " ' 
2.3 11n~nmn (Deep root, rope system) trl'W11nlitn'fl'il1tl~m1n 'J1tl'WltlU'il~'HrJ\I 

' " 
~\l'l'Wtt'Wl~\1 m'il~nn11 3 tlJ~'J 11tl'lftJ'flU'il~'JllJO'Wtrl'W'H~ ~ ~~ 15 - 20 11n 

h1:J~(9) h1:JOI'd1llt ~'11"'r~r~~h1:Jt'-l~~.;-i:!)<ZJ1M'IJ~~ 101 11~1~~~:: J\101~::-r~~ 11 
"' 

~~17 



0 v 
t'lll'l'U (Stalk) 

dt 0 I 'J} II]" I. I "' .:ll I & "' ~ 0 'J} 'J} 
tlJ'el'U1'Vl'el'U'eleHJ wu~fl l'l1'il::::l'l~PJJ'U1tu'U'I1'U'elU'ifl (Primary shoot) G!f~'il::::l'l~PJJ'U1!1J'Ut'lll'l'U'el'eltl . . 

ihmn (Primary stalk) UCl::::'il::::tfll'ltl1'l,fl'lVi'ffeJ~ tl1'l,fl'lVi'ff1lJ (Secondary stalk, tertiary stalk) l'l1lJlJl'il1fl 

1.:::! .d OQ.I I o3Jd.d 
fll'iUI'lfl'I1'U'el'Vl'ff'el~ 'Vl'ff1lJ (Secondary shoots UCl:::: tertiary shoots) l'l1lJClll'l'U 'ff1'U'IJ'el~t'lll'l'U!U'U'Vl 

~ ~ ' v ' ~ 
o .d o lrJ .... I '<iJ o .c::S ,e:, & o 31 3J d , .<~!!~ t:!i c:t. d 

t'll!Cltl~1i1\9l'ell'l1l'i t!Cl::::'U1 'il1fl'i1fl !U'ff !'U UCl::::'ff::::'fflJ'U1\911Cl'Vli>-1Cll'l'IJ'U t'lll'l'U'el'elti'Vl'eltlt'I1'U'ell'l'UI'l'UlJ . "' "' 
" . " Q.l Q.l 0 j/ ... I 9) ... 19.1 9) 0 QJ 9) .... 13J .d I tl 

Clfl'hltu::::l'l~l'l'i~ t'lll'l'Uu'i::::fl'el'UI'l1tl uel'el~ t!Cl::::'UeJ'il1'U1'UlJlfl 'Vl~'IJ'elt!Cl::::uCl'el~'i1lJ!'itlfl11 'il'eltl\91 (Joint) 

& ..::::1 I I .... 13J 'j) dcv dt ~ J!:!,.j3/ ,..13/ I .,.13/ dt 1 
G!f~m'ilt'itlm1tl 'l 11 "uelel~" eJ'elti'Vll'll'l!lJ'el'elltl 12 tl'ltl'U 'il::::lJuCleJ~ 20- 30 ueltl~ Ul'lCl::::uCl'el~tlJ'el 1'1 • 

d d .0:::::. 'j) ~ IQ.I QJ r/ 'j) 

!l'llJ'Vl'il::::tl11tl'i::::lJltu 10 - 15 !G!f'UI'l!lJI'l'i fl11lJti11'1J'el~tlCleJ~'IJ'U'eltlfl'Ul'l'U1iUCl::::'ffflll'lU1\9lCl'ellJ ., . 
11'lmum::::tl~e~~~tnl'l1 'U'Jh~~~J1l'leJ!'I1lJ1::::'il::::tll1fl':htl~e~~~tnl'll'W'Ih~~~J1't! t~mn'W 1tl e1~1~ 1 'i~~ 

'j) 1 lJ] 'j)Q.I : 1 'j) d I Q.l t:!f, 9) d 1 I 1 'JI ~ 
UlJ11'il:::: !l'l'i'U'U 1'eltl1~!'11lJl::::'fflJ fld1lJti11'1JeJ~tlCleJ~fl'il::::U\9lfll'l1~fl'U fltl tlCltJ~'Vl 'eltl 'ff1'U fi'U \91 'U 'il ::::'ff'U 

"' 
)/ iJ I I 

mn tm::::fie~v 'l ti11~'U u~1~'il::::iY'UCl~t'imjje~1n~tleJI'l tl'n£Jtu::::~~nri11tl'i1fl!Jl'UVt!tJVi1li~l'leJfl 

.::1 d. 'j) 0 Q,l 

'il:::; lJ 1'1 11lJti11'Vl 'ffl'l UCl 1Cl l'lCl~l'l1lJ Cl 1\9l 'U • 
'il'Um::::~~~~ri1'W ~tl~ e~~~ fl11lJtl11 1rit~tl 

d. 0 'J} 

'ff'Utl~t'lll'l'U (Stalk color) 

~I Q.l .di .:::1 ... I ... 1 .d 0 'j,l I Q.l Q.l rl 31 .dod 

tu'U Clfl'hl tu::::'I1'U ~'VlUu'iu'i'J'U lJlfl 'ff'Utl~t'll\91 'UUI'lfll'l1~fl'U l'l1lJl'l'U 1iUCl::::'ffflll'lU 1\9lCl'ellJ lJ'ff • 
" " . I Q.l Q.l l .c:::i ..::::1 I & d I I t:!f, 0 .c:::t I I Q.l C). .d 

Ul'lfll'l1~fl'UI'l~UI'lm'lltl1'el'el'U'il'Ufl~fflJ1~UmfleJ'UI'l1 'ff\911~ 'l !'11t'll'U'Utfll'l'il1flHfl'ffl'i (Pigments) 'VI 

trl'U~'U~1'U 2 "'fUI'l ~el~Yt~tl1tfll'l'il1flf1Cl'el hVlm~' (Chlorophyll) ~~e~~i'UtifmgeJ'Utl~tlll'l'U 1'Wff1'U~ 
t~ tlfll1 teJVltl'leJ{~'ff (Epidermis) UCl::::ff1'U~el~tJI'lt.u'1 1 tJ ffUI'l~tfll'l'il1flU'el'U 1 'VI 1G!ft11U'U tl~lJltu 'Uti~ 

" . . 
Hfl'ff1'il1'~ 2 "!fUI'l ~mnt!e~tJUI'lfl~1~n'W1tll'l1flVi~ut~'U 1'Vl1G!fmu'Ue~~mnt11~'U~'il::::e~e~nirul'l~ Vi~ ., 

fleltl 1'iVlml'e~~mn~'il::::trl'UffeJeJm~tl1 'U'elfl'il1flci'~m'il~Hfl'ff1'ig'U 'l tl'Ut~~t'in t'!f'U 'i~fl'ff1'iffUI'l~ 
,I "! "! 'J} \J]'JI I 1"" <I d. "! \J]'J/ I 1 ~ <I 
u'Ut'I1Cltl~'l1'itl'fflJ !l'lUfl I'll 'i'Vl'U'eltll'l (Carotinoid) UCl::::Hfl'ffl'i'fft'11Cl'el~ !l'lUfl UG!f'U 'Vl11Clel 

(Xanth 

'el'elfl'Yl1 

""" !G!fClClH 

ilt~~tl 

~~flrl1 

1~ (Pi 

"' <ld. 
l'l 'U 1i G)f I 

• 

.1 lo-

'IJ'U'eltlfl ., 

0 'J} 

t'lll'l'U u 



' j) j) 

ll~'UtHJtl 

UJlJ1~ 1fl 

!I ~I d 
PI'U!U'U'Yl 

" <!! "" d 
I'V'l'U'fl'UlJ 

~~(Joint) 
I . 
t1 .:uilt~ 1 ~ 

l j) 

!l'fl!;ltllJ 

' dd 
m.:Ji'jfl'fl 

~ ! 
il'U~~ff'U 

~~~~'fltlfl 
~ 'lftl'fltlfl 
~ lJ~1~'1J 
h1 irit~tl 
j) d 

r 'U llfll'IJ 

i.J "" d 
r 'fl'U~~lJ 

~!I<> 

~ ~~'flm~ 

j) dd 

j;jtJlJ llff 

d 
tments) 'Yl 
I , 

11mh'UY1 

~ 

illlW'\Jtl'l 

r.d .::1 .c:s 
ff!!'fl'l'YllJ 

d 

1':iff!!'fl'l 

1'Y1Ylm{ 

~t~~d',.,t~~l'l 

~I 91 "' <1 "'d • 91 91 1lJ 91 ~I • "' d"' o 
(Xanthopyll) !u'W~'W '11!;lfl!flWCVIfll'J~ff'YlfH'I11lJ1'\J1'1~'W ff1lll'Jfi!Wfl !'fl!u'W 4 fl'.)ll fltl 'V'l1fl'YllJ!;l1 

" ' .e:t .c1 ct o ct ~ ..::::i.c:l.c! o .c:::t I 

tltlfl'Yl1'1ff!'\Jtl1 ff'W1m" ffmmN U{l~'V'l1fl'YllHYmvvnm.:~'ff:JJ1'1 

trl tJI9i'fl't111'i' 'W tltlf1~1:JJ'\J11'1 ~~ll'J1fl!Jff1'W~!!~fll'i 1'1ti'Utl ~1'1!~'W i~~'fl 3 ff1'W ~ tl ff1'W'W tlfl 'tl'fl 

dl "' c::l "' • .I"' "' 91 llJ.I.J d. • "' • ,ff 91 .I 91 
9f'llJfl11lJ!!'\J'IlJ1fl !'Jtlf111 !u{ltlfl (Hard rind) f:l'fl!'\11 !u9f'I'WlJf111 !'Jtlf111 !'Wtltltltl (Flesh) u'J~fltl'IJ'fl1t:J 

.td o 91 d c::l 't "' llJ • .I <I • .I"' .I 91 
!9fi;l!;l'Yl'Yl1'11'W1'Yl!fl'IJ'W1~1{1 (Parenchyma '11'Jtl storage cells) !m~ !TI!'Utl'J (F1ber) !u{ltlflu'J~fltl'IJ'fl1t:J 

fie:. ~ctQ, Q, d 1 do CLJ ,..I.e!! o 31dG)3.1o 3) d 
!9f!;l{l v.l1'11'W 19f'I:JJ {1 fl'W 'W (Lignin) tll'W ff1'W ll'J~fl tl'IJ'Yl 'ff1fl tlJ !u{l tlfl'Yl1'11'W 1'Yl 1 '11m~'W!!'\J 'I!! 'J'I!!{l~ 
_3-t Ql I d I G) 0 CJ} I d d ll} cl ~ ~ I -: I G) 0 3) & d 1 

Utl'lfl'Wff1'U'Yltl~fllt:J !'U{ll~'U 'ff1'U'Yl!1J'U !~!'Utl'J'U'U fltl 'Yltl'W1 'Yltltl1'111'J !'U{ll~'U'I1'W'I'1 lJ'Yltl 

~.:~nri11v~ll'J~mw 1,200 'Viv m1:JJ'I1'W1!!'1J'W'\Jtl'l i~t'IJtJ{limn~1J~ nw imitll~ tlfl!!{l~lj,j tJt:J{l'ltrl v 
" 

~j) .J o91d dl "'"'dd ,%""' G]91 dl "'d 
tfl{l~'flfl'lflm'I'\JtJ'Im~'W 'Yl ~'flfl'lflm.:~m~~~~'W'I1'JtJm mn '1 'Wtlfl mn'W 'IJ'J nw tfl{l~'flfl'lflm'I:J.Jfl ~~ll 

q q 'U q 

ll) 9) d I ~ I~ 1.1) & d Q.l 0 Q.l f1'G) I d d 'j) I : 

Iff (Pith) 'J1lJ!1J'Ufl{llJ'I1'Jtltl1~m~mt:Jtlt:J'Yl1 tll 9f'I!1J'U{lflfJW~ll'J~~1'V'l'W'Ii !'W'ff1'W'Yl!1J'Ull{ltJ'I 'Yltl'W1 
q " q 

'Vit!tl1'111'J~~'\J'W1'Wfi'W ill ul'i~~ tl~~!Wf1191'1t!tlfl 'IJ1'1ff1'W illrill1:i'v.:~~tJ~O'fl~'W ill '1Jl'lff1'W!Wflfffll'IJ 
" " " 

' "' d 91 ' d d. dl ' 1l] ""' .tdl 0 91 d d : ,;_ ci 
1'1J ~m1n '11'Jtl~1 tll'W~'W ff1'W'Yl'W:JJ9f'ltl~'Jtl'IJ'l t~!'Um fltl !9f{l{l9f'I'Yl1'11'W1'Yl!fl'IJ'W1m{l'W'W!tl'l !:JJtJ 

j/ j/ I I 

~tlt:Jf:lflU 'IJ~ 1 t:J{lflM'IJ!9f{l~!'l1riTu ~~u~nllriv m11~1"Y1v~m v 1 'W vvnm f111ll u ~ .:~'111 tlf111ll u :JJ '\Jtl'l 
" " " 

,ff !I c::l ,J ' "' . I"' 1lJ •• 1 <I dl ,J , "' "' <I 91 91 ,1 
!'U tltltlt:lfl '\J 'U tlt:lfl 'IJU'JlJlW!!{l~fl W.fll'V'l'\J tl'l ! TI!'Utl'J 9f'I'\J 'W tlt:lfl 'IJ'V'l 'W'Ii !!{l~'ff.fll'V'l!!1'fl{l tllJ 'V'l1fltltlt:J!fl t:l1 cu q cu q 

~1imu ti:JJ t'lf'W ~vm!f.:~f11ll1tm~:JJtJ~!~t:J'ff lii~t'IJtJ{,!vvni1~tJtJ{j~ 10 ri1'Wvnn'tl1t~mm~u~.:~ t'lf'W 
" 

QJ c/d, .:::llfJ cle:fl 9) d 3) J d 3) QJ 0 9) I Q.l cl I 

'V'l'W'Ii9f 1v281 (Co 281) m~:JJ t~!'IJtl'Jf:l'I'JtJt:J{l~ 17 tll'W~'W Vl'W'Yl'I1'W1~'flm~'W'\Jtl'I!!~"~Vl'W'Ii!!~flm'l 
q q 

" ti' 'U i ll191 .:~ul'i 'J llfi tl'W ~ 1'1fl{llJ ~'Won ll i 'li '111m ll191 1~ 
" " " 

'lhl6~ (Internode) 

trl'W ff1'W '11-d 'I'\] tl~'t111'i' 'W tl ~'J ~'1111~ 1'1! ~ ~ UJ ~~ 'IJ 1 ~ ti 'IJ 'J tl t:Jfll'IJ, 'IJ ! rl'W "fl fJ w ~~! ~'W 
" " 

tl'i'UoM'fl 'Jll'i1'1'\Jt>~ll1:i'v.:~u~.:~ H 6 U'IJ'IJ i~uri 
" 

ill'Yl'J ~m~'Utlfl (Cylindrical) 

"' 91 91 .'1 
2 :JJ'fl'\J11~:JJ nm~utl'l (Tumescent) 

3 fl{ll'lfltl'fl (Bobbin shaped) 

4 1fl'W 1~ (Conoidal) 

5 llmv 1~ (Obconoidal) 

6 nm.:~1fi'.:~ (Concave - convex) 

0 9) 9) 3) I Q.l r/ I Q.l \1),..1 0 9) 

'\J'W 1'flm~'W!!{l~'Yl 'J 'I~'W '\JtJ~vvvu~"~Vl'W n ~u~n m.:~n 'W vvn 1 u '\J 'W 1'fl'\J v.:~ m~ 'W 
q 

,J '"' .191"' o91.J '"' .1' .191 "'"'"' 
'\] 'W tl t:J f1 'IJ'\J 'W 1'fl'\J tl 'I u" tl ~ {lfl fJ w ~ '\] tl~ {11~ 'W '\] 'W tl t:J f1 'IJ 'J u 'J 1'1'\J tl'l u" tl'l !! "~ fll'J ~ 'fl! 'J t:J'I ~ 1'\J tl ~ 

" " " 
.1!1 d "' o 91 'i' "' 91 • <1 o 91 ~I "'l "' 
u!;ltl'l (flWl'Yl 2) 1'fl'\J'Wl'fl{ll~'U !'flt:lf:ltl!tll!'ff'Wv.llfl'Wt:Jfl{ll'I'\JtJ'I{ll~'U!u'U!flWCVI !'flt:l1'fl~lflfl{ll~ 

" 
0 91 .191 
m~'W !!{l~flm~u{ltl~ 

l'llJ'~G"ll'llJ'~'dl~t~'t1('1l"-f~~T'llJ"~i5t~~t_.,~1M'VCII~l('IT'l~l~~~::~l('ICII::i,._t~~T'l W~l9 
"' 



1,1\h, 11\\ll 
~~~·: ..... ~ • .!.:,J 

!~ 1\' 
) \1\ I 
\'\ 

:11 I I, 
.~·;.::::' 

\\II, llli\ 

m~m:mm 

(Cylindrical) 

~,:-, lO 

= 

V I 

..,tJti'Cl-.ll TU<:IVl'liVlT-.3 

concolo 

(!I I 

1\1\ 
11 1 \\\ ~I I (i r 

f)1 'j '11€1 

\ I I 11 '\I 
II ml:U€1 

li! I 

11\'i rl) I \I~ l'lUWJ 

I h 'l' \\\~ .L \ 
"'"' <'I 

'/I! 
'Yl~l'I1'J 

" I. . "' ')) 
{1''\.J 'l.Jl'l 

mmJIH mmfltJM 1flu191 l.ltnv 111 mm1;~ 
(Tumescent) (bobbin - shaped) (Conidial) (Obeonidial) (Curved) 

d tJ ' tJ" fll'Vftl 3 l 't1'HVI1~9 'U6~ t16~ 



Q Q, ,t\Q.~UULrt:~l\LQ. .IJ~}Q.~1~Q.1rt~ rt t.r Q,~1!L~ t-Q,~fl-t'Q.fi.UQ rt:Lt~rt:L~rt~L~t-Q.fi.UQ,~f1-1Q.~Ut~~ " ' 
l.,UIJ1U~1WQ,f,Q,~ (llupp-ern AJOA! Q,f,U S){:>UJ:> ,\)yJO;)) Lt-QLIJU~1WQ.f,Q,f,U rt~U~11QQ,f, "L 

"' "' . "' "' !t 
~ rt ML l\ ~ r, fl~ m fWIJ l'tfl1t'Jb rt ~LIJ 11U Q, rt:.IJ 1Q. !.U ~Q, ~~ l\ l\ L Q, rt rtt.IJ r1L UQ Q, f, ~~ ~ Q, rttU 11&-t I' /1) 0 ,... f't) I~ ~ (() 0 /1) f?' :' I (() b. 

rt~1~mRU~~ l.,rt~rtqn~UULrt:~LU1fl.k~~t-Q,~f1-t-Q,fl.rtt~ Q,~ (llU!l XUfoA) fl.kt-t "9 

rtUW~1rt$£,1~rtMLl\~f,fl~mRUIJI'tfl1UL~~~ t-f.~rtflrt:LW~IJ111A1~LIJrt:LW /1) J:7 I I' f't) 0 ,... It) 1:;; f:' ('6 b IT 

1'tfb1 t-LrQ.t-LI1~ m R U~ tJ ULL\ UQ. rt j rt~L~ ~!.fl-~m R U~rt ~111 l,I1L Ut-Q. fi.QL~Q.~U ULQ ~~U !.LU 

" t IJ 11~~1--\, 11 b 11L U UL [1, t-IJ U 1'1, fl,~ U 11AQ Q, f, 1'1, j! 1 (1-e:>s qlU;)qS Q, f,U JU:>S JU;)']) r1L UQ Q, f, ·~ 
t6 1'0 f' '=' F ~ J? 

t-LtU LtUfH.1 r.~rt:m!Jrt: o·v LtUt-LtU~Utfl. £"17 (6 I 

"' "' "' 
I (6 

lb 

z·v t-LIJUI'tlfl-L~UQ~1 r.~rt:m!Jrt: o·v-l"£ t-LtU~WQ.~Utfl. 
"' "' 

I I 

rum LtUQf.1 r.~rt:m!Jrt: o·£ LtUI1~11~Lrtfl. l"t I 

"' "' "' 
I 

rtt-~~rtULUQ.fl.rt: 
"' "' 

0 
16"' 

" 
~1-f.LUrtt,rtLK!.~Lrt:L~I1_fUL~ f,~rt:1~rt!b1 ~-Z ~11&-~~Lrtfl.~mfl\1&-tt-Q.fl.t-L~Urt:Lt~ sruoyo:>uo:> 

" 

b 

t-tt-Q.fl.~ ~rt~rt:L~fl-lnl't1!t'L~U~11 rttUmtt-Q.fl.~rtl\~Q,IJ~ ~Lrtfl.~mRU~ ULrt:flQ.,t\~LU1n.k~Q,~U fl.k 

~ftk~rtt~rt~1 ~k~t-Q,~f1-t~I1~~WLL\ rt:~Q.~U rtl\ Q.rt:.IJ!Lht.IJt'Q~ll\LQ.{JI'ttUmt UL!.~!;!1~mt1£11 I I (f, I 

Q, rtU 1~ Q, IAI1Q f, 1rtt U mtfl L IJ ~~ m R U IJrt: lA rtt.IJ (llU!J qlM.OJQ) rttU mtQ, f, Ufu f, l\ 1&-t ·p 1;7 I f" P' (6 1'0 J::1f' I fY' ~ 

l'b b b n 

~IJ11 tmmtrtL~ ~Lrtfl. ~ t-L~rtQ.~L~UU~1~Lrtfl.~rtl1rtQ.~rQ,~ULf,fbf.J, tJL~U1rt:f.J,ULl\Lrt:UQ.Q,ffi£l\1 
' " 

~l\UL!. UL!.~U1mU!.I11't1 l., UIJ1~~1'tfl1 (sy-emu! l001J Q,f,U lB!PlOW!ld l001J) UL!.rt:h. "£ '=' '="' b p IP 1;7 It 

j rt ~rt:L ~ rt 1! t-L~ U ~11~ l\ t-Q,~fl-&-Q, fl. rtt~l11! 11Q ~ 111fl ~fl-1 

Q, rt:m mu !.11&-Q. f\.11~~!, rtl\ ~Q,IJ~ ~LU11Afl. 1 mLrt:f.fl~IJmLtU rt:Lt ~ .IJ rt:Lfl. t-!.~~ Q, lA i'tL~LtUt-Ltu Ji7 i=' '-:7 It) '(:::7 lrt tool"' (6 P' (6 I 5:1 (6 I (6 
I If, I I 

~l\ U,CtL~~~ rtL~ Q,fb.IJ!Lht.IJfl Q,~ftk tJ mu £11&-Q.fl.t-L~ Urt:Lt~ UL!.rt:~t-Q,fl.~!;!1~rt~1 li:!fl\1t-t~IJ1111LU I I 15 I 

QQ,f,t-LtU~f,~Q,IA,~fi,1LmLQ, Q,~ (;)UOZ lOOJ Q,f,U llU!llOOl Q,f,U pu-eq l001J) UL!.~U1mt1!.11 ·z I I f' F;7 f?' Jr' '=" 11;:7 

~ rtMI1U~Q.rtfi.L~t-Q,fl. I' f't) I'OJ ~ 

~mRUIJ~IJ11 t-L!.fl1 ~Lrtfl. ~~ UL~t-rtULtUULrt:rt:Q.f.U L~rt:rt:1 l\LQ.Q.fl.t-LI1mWt-LI11't1 rt~LIJ&-Q.fl.t-Lfl. "' I I v (6 Lt::> If' I "' "' "'I Lt (6 "' b (6 0 (6 

~IJI't~l't1!11~.1J~!;!1L~t-pu~Q.~~IJ~11~Ufl-UL!.~!;!1mt1f111'tl,Q.~~~!;!1 (;)A;) Q.~U png) L~ "l 

rtt-~ l., t-L~ rtt.IJflt~I1Q.U~f, flt-Q,IJfl~IJ11Q, fl. (t IAMLU)t-Q.IJfl~IJ11Q.fl.t-Q.fi.I1Q, U~f,fll'tt.IJ P' 11) I I (6 I"' ('61"' (6 l=' tfil"' (6 , ... I 

" ' 

(£ IAMLLl 

"":.,.J 



& 

8. 'HltiUI'IfHH1 (Splits, growth 

<!! ?I 
crack '11 'Hl ring crack) ! u 'U 'HHJ U \91 fl 
., ., ~:i:#;~~-1~l,;DJ (Vascular bundies) 

191\1 u~ ~'U It> oW !\91 'f) { ii 'ff~ \1! ~ 'U 1\91 !\91 'f) {ii 'ff HJVmu1u (Leafscarl-__,..""'..!...;:::.!~ 

(Endodermis) ! ~ 'U 1 'fl t1 U \91 fl '\J 'U 1\91 l '11 qj 

!fl\911'11lJfl 11lJ ti11'\J'fl\l ~1~ 'U ~fl!~1, 'ill 'U 
., ., ., 

<!! ')) ., <!! <!! <lll) ')) 
!'U'fl'fl'fltl 'fll'il'ff'U t111 '111'fli'I'Ufl L\91 1'fltl 

ul'lmhumm1n'il~tl111'1~'fll'l'il~'fl\l ll~'fl\1 
., 

~~1'fltl u~~1'fltl~·mri11il'fl!ni'I~'U i 'U Ul\1 
., ., 

'il~'fl\I!'Vht'J 'U flU !fl\91 1 'fltl!!l'lfl~fl~'U 'fl~ .. 

<l 
9. 1'fltll'lfl'ff~!fl\91 (Corky patch) 

., 
!fl\91 'il1fl'ffflTVUJlJ'fllfllff !~'U 1 'fltiUI'Ifl$j'U "] 

1~111 (Wax ring) 

1DVll91n~ih (Corky e:rack ) 

~-Hf!R--1o~l~U0~1 (Bud furrow) 

. 
»>-;I---10U~nlnn (Corky palch) 

,Alln (ROOI primordial) 

. . ., 
!~'UU~'U ~\91 ~ 'flfl'U 1'1!'11ij'fl'U 1'fltll'lflfl'J ~.yj~hfl~1tll'lfl'ff~!~l'l ~ 1'U 1'UU~~J:1fl'I:JW~-Yi!nl'l ~'U 'fl~n1J'W'U n .. .. . 

. ., 
10. i'fl\1\911 (Bud groove '11~'fl bud furrow) !~'Ui'fl'l-vi!fll'l'fl~!'I1U'fl\911\911lJU'U11'l\l 'U1\ITI'Ui 

\1) l.d CV ct'.o::!.o:::t I d ~ ~ Cf ,& _J d Cl.l o Q.l d' 
'fll'il LlJlJ 'Vl'U1i'VIl.J'J'fl\I'U'fll'iltl11 'ff'U I'I'U '111'fl~flCJf\I!U'U~fl'I:JW~'il1~'il1'Vl'U1i • • 

<!! "" <!! 'l .I .'I & 1 '1 ~ '"' "'"' 
'fl1W1!'\J\9111fl fl'fl 'fllW1!'\JI'I'lJ1!JW!'I1'U'fl11tlfll'lJ t'lJ'il~u11fl!JlJl.l11fl CJf\l'fl~ t'U1~tl~l"'fl\911 'fll'illJ'ff 

!'11ij'fl'Un'U'I1~'fl!!l'lfl~1\ln'Uti'Uri1'U~'U'\J'fl\1~1~'U ~~~ ~1'U 1'UUfld ~1'U 1'UiJlJ'J1fl U~~fl11 !~ ti\1\911 • 

"' "' I 

1~!'Uti'U !1tlfl11 staggered 

'fl1W1!'\J\9111fl 

')) ')) ')) I "" "" "' I 

1. fllfl11\I'U'fltlfl11 6.0 lJ~~!lJ\911 !1tlfl11 Ufi'U 

')) I I "" "" "' I 

1l1unm'l 2. fl11lJfld1\l'fltl1 ~'1111\1 6.0 - 8.0 lJ~~!lJ\911 !1tlfld1 .. 
')) I "" "" "' I ')) 

3.fl11lJfld1\llJlflfld1 8.0 lJ~~!lJ\911 !1tlfld1 fl11\l 

~~ ~ ~v 

'lJ~!JW~~\I!fll~lJlfl !~tlfl11 Wax band 'lJ~!JWU'fl~i~u~~~l'l~'fln'lJ1'fltlfll'Ul'lJ 'l.l~mW'\J'fl\1~~\1 .. 

~,:-, 12 

~1 (Bud 



~~:ular bundies) 

in g) 

) (Corky cracks) 

(Bud furrow) 

~rkypatch) 

primordial) 

~rowth aack) 

bh1tl~ 

lmh1u~ui' "' . 
<V " ~ 1JHWU1i • 

<V dd 

r1 ~1111J ... ff 
l l'J!'ji'J~\911 

vfl~i~t~U 

"'"' d& 

U!'\Jfl~'\Jr--1~ 

~,"'()!::St.()!h 

lo. 

' ~ Q,l .c! ' 

~1 (Bud Yl"Hl eye) : (lfl'I:HU~'Vll'l'U'UtHJ 

1. i'lii'Jfl~!!'H(l1Jtl11 2.i'lil'lfl~Ufi'U 3. i'lil'lfl~U11(l1J~T!.iiln11il'n 

4. i'lii'Je>~U11(l1JI'Je>~'iln~~ s.l1'1m~l'lmim.J1ll'V11~~m~I'Jll 6. i'lifim.J '\h~n(llJI'Jfl~ 
"' ' 

\91111 rJf) 7. i 'lil'lfl~U11(l1J~1'W 'ilf11'Jf)~'J..Hlh.J i U!'\J1l1 8. ff11J!'H~I'J1J~ l'Wt'Yh 

12.f1(l1J 
'j) .d .d 'j) ~ .d .d ~I ... I 

9.111 !11 (li'J 1J 10.ff11J !11 (li'J 1J 11 'W 1111 ll.ff !11 (li'J 1J '\] 'W 1J t u I'J f) u 'W 
"' 

' ' d .::::! .... ld 
13.ff!'H(li'J1J 14.iu1 15.i'Lii'liml'u 16.i'Lii'lil'lfl~U11(l1J 17.1l~~fll'li'\J~ 

,~001101111llli1J ,~OOIULfi1J l~UOfiUlltllJ 
Jluilnllun 

(ovate with 

,~DOfiUlltllJ 
IJOfliJn;A 

(ovate with 

broad wing tip) 

. . 
llllllii01J"OU1Jl 

(simple ovare) (narrow ovate) lll~iftli~DlJ 
(squarish pentagonal) 

~ 
. 
. 

lUl~~Oil;l~ntllJ 
Of)llfllliUO 

(roundish whb wings) 

n11Jtt~Su1Jllu"'li'1 
(triangular pointed) 

t1.11 
(oval) 

emarginate basal 
wing) 

~-~ -<JLl\_\>1 

l~OOIIIIlllllJJllliJn 
on4'urilulutou111 

(ovate with secondary 

wings) 

WtHSV1J'UUUtilamJu 

(rhomboid) 

tlll~ntiu 
(obovatc) 

.I • 
ft11JilfliiJ1JIIllJL'nl 

(deltoid) 

01111 

(round) 

lul~vo1111t~nu 
(ovat<} 

,J v 
fll'W'fl s mrYI~~1tltltl 

• .I 
llllliiiDlJ 

(pentagonal) 

Wt!ISVlJ 

(rectangular) 

•~oolou; 
(beaked) 

hl:J<S'G"I hl:J"'",},~r ~,"'r,.,r~~hl:J~i5{)1~<:!)«J 1M-v{)!~ ,"'f)~,~~~::~,"'{)!:: -r,.,{)! f) 
"' 

~,:-, 13 



1u (LeaO 

" ~'U ~hJi11JflTUl'U 'Hltl~tl':i~Yrh~m'Ul'UU(l~I!H'Wl'U t~f.lflll blade joint 

UH'Ul'U (Leafblade) ij~flEJW~'Ul'ltll'JU(l~U'U'U ml 2 ~l'l l!(l~V~~lJtl!!fl'Uflm'll'U (Mind 
"' 

" rib) '\J'Ul~U(l~fl1l:IJtll1U~fl~l'lfl'U~l:IJVl'UTIU(l~'fllt11.Jfl~ijfl1l:IJtll1\9l'IU~ 90 - 150 t9f'U~t:IJ\91':i • • 
1 'UiJfl1l ~ 1.J flfl (l:IJ~ 1 ti'\J 'U fl 1 l:IJ fl ~l'l '\J tl'l 1 'U 1 ~ \91 H ~ld'U ~ fl ~l'l~ (!'~ 1 'U ~ ij fl 1l:IJ fl ~ H~ lflll • • 

3) d. 3) I <C:::!o d. I G) 9) 

l!(l~t:ll:IJ'\J'Ul~fl1l:IJfl1l'I:IJlflfldl 6.0 !9f'U\91!:1J\91':i t':itlfl1l !'Ufl1l'l (Broad) 

' " 
fll'U 1 'U (Sheath) Yi l'H 1! lYl fll1l 'U!! H'U 1 'U fll 'U 1 'Uij ~ flEJ ill~! 1J 'U 'Vi elM~ tlCJftl 'I ~YJ Wiil 'U . ~ 

'J) .d I liJ" I '1 'J) "' 'J) I '1 "'"' "' 
1l~fl1H:IJlfl'Vl'f!~ U(l~fltltl '1 Ufi'U(l'l !1J'Vll'lfltl !'U m'W'Wtlfl'H':itl~l'Um'I'\Jtl'lfll'U !'U:IJfft'\Jtl1 

" 
'Ul'lfli''lij'\J'U (Hair, spine) ff1'U~l'Ul'Wt~ti'U!!(l~il~tl'Uflll 

~,:-, 14 

H-r---u~u1u (Blade) 

~r-++~+-r+~~---- &;unrm1u (Midrib) 

r-;:--.;~t4---- ~u1u (Ligule) 

'tj 1u (Auricle) 

f----!1U01tJ,tJ (Sheath Base) 

"'"' 'e)l1):1J(lf)EJ 

i~mu ·vm 



.J 1 ... 

'lJ Clf .. rm.JtWI .. 

~1'1J (Mind 

"" !Clf1419HlJ~';i 

r ~ I 

N~1f111 

C)f1-J~llJ~'j 

I I 

r ft114]114 

~ 'IJ~ih~en 

l\1~tll::-r,.,t~~l'l 

'· ' , . ( . 
t.' 
~I 

II • , , ,~ ,, I , : ~ '1\I~ODHnmlu (57) 
•• 1 I (at middle) 

• •• 
' •• t I , 

fll'W~ 7 ~1U'HU~'Uuuumu1u 

Hltlf11'lJ 1 'lJ (Leaf scar) 1rle:~m'lJ 1 'lJ't'l~~ 'il1f1 ~1~\..1 'il :::1.h 1f1!] Hltl f11'lJ 1 'lJ ~,:j ';i e:Jtlf) 1'lJ 1 'lJtf 

"'... ~I 'J) <!! '1 & diiJ 'J) 'J) ... ""' '1 I ... 

tn'ill.lr:'lf1'hl w:::!IJ'Ulff'W ~'J ~ '11'J e:Jr:'IWI!'Yir:'l,:j'YJ1-:j t~'YJ1-:j'l1lJ ,:jf1 t~ e:Je:JtJ'lJl,:j'VllJ 'lim e:JtJf11'lJ t 'lJ!~'U 'If~ mn • 
i~tll\! 'Vl1:::e:J~1-:j~,:j~ e:J'U ~e:J~,~~1~'U e:Je:Jf)lJ1i1 tJf1i1 lip 

" 'J e:Jtl~ e:1 'J::: '11 i1-:j UH'W 1 'lJU!:'l::: m'lJ 1m! u 'il::: ij 

1. 'fle:J1'lJ (Dewlap) ri1'W~ijpJ11-:j'flfl1tlff1lJ!'I1~tllJ 2 ~1.1 e:J~~1'U'Ue:Jf)'IJe:J,:jl!f)'Uf)r:'ll,:j1'lJ 
G) Q.l .c:::S I & 0 G) 9JG] lf] I .c:::S lt) lj} I di Q.l G) .c:::S .c:::S .c:::S .f!!i d ~ I 

'fle:J t'lJlJf)'il:::lJ'Je:Jtlti'U C}f,:j'i);::'YJ1 t'l1 t'lJ tlJ\!f)'IJ1~ t~,:j1tJ!lJe:J\]f1r:'llJ'Vl~ 'fle:J t'lJ'il:::lJffC}f~'VI'je:Jffe:l'U"ll'lf'U 

. "" 
ff~1-:j ffl!~,:j ffl~tJ1 "'!:'I"' Vi'fle:J 1 'lJe:Jl'il ij~~~tm:::e:~~l~ .. 

~n'hl w::: ~1Ju 'lJ'lJ'fl eJ 1 'lJ 

1) 'fl eJ 1 'lJij~n'hl w:::1~u 'J1Jff1lJ!'I1~tJlJ'lf1tJ'Ii,:j .. 
2) 'fle:J 1 'lJij~f1'hlW:::l~'U'J1Jff1lJ!'I1~tllJ'lf1tJM1JmtJ'fl~ .. 

'1 "'"' ~I .I .d 'Ji i'JI 3) 'fle:J t'lJlJ!:'lf1'l:JW:::!IJ'W'JIJff1lJ!'I1r:'ltllJ'IJe:J'lJ!11!!!:'1::: 'fl,:j .. 
4) 'fle:J 1 'lJij~f1'hlW:::I~'U'J1J~!'I1~tllJ .. 
5) 'fle:J 1 'lJij~f)'hl W:::I~'U~1JffllJ!'I1~tllJ~1'UI'Yll 

6) 'fle:J 1 'lJij~n'l:l w:::t~u 'J1JffllJ!'I1~tJlJlJlJU '11r:'llJ .. . 
'l "'"' ~I .I .d "' 7) 'fle:J t'lJlJ!:'lf1'hlW:::!IJ'U~1JffllJ!'I1r:'ltllJ]l'UI'Jtl'lJ 

'1 "'"' ~I .I .d 'Ji "' 8) 'fl eJ t 'lJ lJ r:'lf1'hl w:::!IJ'W 'J lJ ff1l.ll'l1 r:'ltJlJ ii l'W 111'\J e:J'lJ'lJ'U 1 'J tJ'lJ .. .. 
9) 'fl eJ 1 'lJij~n'hl w:::I~'U'J1Jn~'lf .. 

l'l1~<5'G'll'l1Jw;)1!t.J~ ~,~r,.,ri:l~l'l1~~~~~~«~1M'11~ll,~l'li:l1~""9;):: l\1~~::-s-,.,~l'l 
" 

~%115 



~,:-, 16 

a-1 lJ m iitnJ ~, v1i ~ 

(very sloping narrow 

triangular-ligulate) 

ffllJ1l1gtllJ'Ifltl1i~thnVfl~ ff1lJll1gtllJ'UVUl;1Ufl:: 1~~ 

~ll1gti)J 
{regtangular) 

ffllJll1~tllJ!llH~ tiU 

(horizontal base triangular) 

(very sloping more (tall triangular dewlap 

or less ligulate) with convex upper 

and lower margin) 

-d ~ d 
ff1lJ1l1 fl tllJ~ 1 Ul 'YI1 ff1'lJll1fl tllJ~lJ Ul1fl'lJ 

(deitoid) {triangular) 

. .. 
ff1lJLl1iiVlJJ1Ul11'UVUUUl~VU 
(more or less triangular sloping (typical ligulate, very narrow 

with horizontal upper margin) and practically horizontal) 

2. 

" 
fl11lla''U 



~ 

-y narrow 

rizontal) 

: ~11~~::-r~~Tl 

" . 
2. il'W! 1J (Ligule) ihl'n£J w~trl'U!!~'Ut~tl1J1\I "1 1; 1lh'lf1li'1tlfl'U1i't~ tJ ~~ 1'U 'l 'U'U tl\lfl11J 'l1J 

!lfl~~Wn:IJtl11~fltl\PltY1'U Uflltl'Utl\lfl11J 'l1J~ 1lJ!l 'U 1'1J11\I ~'j \lflfll\l~fl11lJfl~1\llJ 1fl ~ {1'\P) u fl~t~ tl1 • 
d 'j/ 'j) ~ 'j) ~ 'j) I Q/d' IQI~ I 

tflnm n 'Yll\1 \Pl1 'U 'll 1\1 'll tl1J fl11J 'VI \1 2 'll 1\1 fl'U 'l1J 'll tJ \1 tltltJU~ fl~'W 'U 'fi tl11111 ~ u~ n ~ 1\1 n 'U 'VI \11 u ·n \1 . .. 
" 

fl11lJff'U tl11 

" 
1;UU1J1JI?iN "1 'lltJ\Iil'WL1J 

I 'j) ~ ... 'I d 'j) 

1) Utl1Jfl tl'U 'IJ 1\l'fflJlt'fflJtl flfll\11Jtl\ltflfl'U tltl 

2) ~Hflm'l11l'ltrl'W1U'ff11lm~tJlJ .. 
" 

3) Utl1J~Hflfll\I'Wtl\ltltlfl Uflltlt~ tl1U'YifllJ~\I'fftl\l.u' 1\1 

4) fl'U'fi'U .. 

I~ 

. " .:::t QJ ~ ~ 

flTVfn 9 'ilfllHlA~inuu 

'1 ~I • .d 'l .,; 11J. 1 "' "' 9J , 11J d"' 3. '11 !1J (Auricle) tiJ'U'ff1'U'VIfl11J 1J'Utl1tltl'Utltlfl !lJ lJflfl£JW~flflltl'YI tltll\1 !':ifl\Pl .. .. 
9J "' <1 IIJ '"' '1 diiJ 9J '1 "'9J "' .<!i 9J .I • • "' 
tltltl1J1\I'W'U'fitl111 !lJlJ'YI !1Jtfltlfl !\PI '11 !1Jtl11llJ'IJ1\It\Pltl1'111tl'fftl\I'IJ1\I ':ilJ':i1\IUfl~'IJ'U1\Pl~1\lfl'U 

q qJ qJ cu 

1;UU1J1JI?i1\l "1 'lltl\ll1 'l1J 

'1 "'"' ~I 19J 1) '11 ! 1JlJflfl£JW~tlJ'U'Utl1J fl\1 .. 
'1 "'"' ~I 2) '11 ! 1JlJflfl£JW~tlJ'U'Utl1J~H .. 
'l "'"' ~I 19J 3) l1 1JlJflfl£JW~tlJ'U'Utl1J f1\li1'U~'U 

4) 11 i 1J~~fl£JW~trl'U 1U'ff1lJrH~tllJ~1'Ut'Yh .. .. 
5) '11 'l1JfJ~fl£JW~trl'U 'j UffllJrH~tJlJfJ'jtJtJ1J1J .. .. . 
6) 11L1JfJ~n£Jw~trl'W1Uff11lm~tJ1l .. .. 

Tll:Jo5'G) l"ll:J~"dl~t-~t ~'11~f~fe;.)~fll:Je'-lJ5C;I!t~«J ~M'V~~ 1011"le;.)l~'-4e;.):: ~ lOIC;I!::-r~e;, 1"l ~%117 .. 



"' 
7) 11 'lu~i:1n£Jru~!lltJ 11l'lumHYfftJ 

"' "' 

'l "'"' ?I 9) \1 1JlJr:ltl£Jill~!utJrJtl~'ltltltltl 

1 O) 11 'lu~i:1n£Jru~!llm·1l'lu'Yie:Jtlfl11 
"' "' 

'116\J 1;~ '1161J l;~!lll'lll 
(sloping Transitional) (ascending transitional) 

'1161JIIH 

(horizontal tnnsitional) 

llllltMaollihwqu 

(dentoid) 

1umm~u 
(short lanccolate) 

~tli\~01'111 

(uncifonn) 

' y 'lf0VI0tHHl£1 (Inflorescence) 

U6ii~Otltl0 

(calcaritonn) 

M . . 

1uM!lOol1 
(long lanceolatc) 

.,j • • 

lllUIMI'IUUill\H'IIl 

(triangular dentoid) 

,,.)1 

(talcatc) 

Otlili_Ul'lllM~Il• 
tnuma!fll'f8~ ln~ 

(tip bend downward) 

~tlrJ~~tltltle:Jtl!lJtJ'Iftl ~!'V'lfl'~Ur:l~!'V'lrl'!~rl'ltJ'!fe:J~tltl!~rJ'JfltJ !~fltlll '!fe:J~tltl~tlfl (Arrow 
"' 

'YI1e:J tassel) !lltJ'!fe:Juuu panicle ~'I!D~~llmrJ~ll'l'tJ ~fl11llfl11 30- 100 !CJ1tJ~!lJI'l':i ~1li1'1'1Jtl'l 
"' I dl IQ.I 9) I o 9) 9) 

'lftl~tltl'IJtJ tlfltl1Jfl11llfl11'1J tl'IUtltJ tlr:ll'l Ur:l~tlltJU 'IJtJ 'l'lftl~tltl ~r:ltl~ 'iltJ 'illtJ 'JtJ 'Utl'ltll'IU 'UtJ 'I~'Jfl 
"' 

' d Q.J d 3J 
UtltJ tlr:ll'l 'Utl'l 'lftl~ tltl (Main axis) llr:ltl£1 ill~ tlr:llJ 'ill tl!!tltJ tlr:ll'l'il~lJtlltJU'IJ tJ 'I'J!~U 'J tl 

'JI I 'JI I 

~ & ..::::!9) d C). 9) 'l Q.l t::S.9) d 

!tl~'IJtJUr:l~'il~lJtlltJU 'IJtJ 'l'lf~ 'Vl 2 !tl~ 'illtltlltJU'IJtJ 'l'lf~U 'J tl 1J1Jl'lf1Htll'il 'il ~lJtlltJ U 'UtJ 'l'lf~'Vl 3 • • • 
9) ~ d/ I 9) C). .?1 I 9) ~ dQ.I ~ Q.l 

~'Jfl 'illtltJtJ'il~tl'l~tltlfltlrJ (Spikelet) ~tltltltlfl!tl~!utJfJ '11JtJtl1tJU'IJtJ'I CJ1'1lJr:ltl£Jill~!'Y!lJtltJtltJ 

'J) di d 'j/ I d di 11[ ld 'j/ , .d 
fltl!'JtJ~tltl'YitJ'IlJtlltJ~tltl (Pedicelled spikelet) {Y'JtJtltl~tltl'YitJ'I !lllJtlltJ~tltl (Sessile sptkelet) 'Vl 

iT1tJ'IJtl'l~1 .. 
I 

'il~UtJUtlrJ 
"' 

~ 

UtltJ'IJtl'lfl 

embryo 



tll\11'111 

rdentoid) 

fllli!!Ul,llt;O • 

lllUlltaOIJ,O~ 111~ 
(tip bend downward) 

" 
r
fltl (Arrow 

~th\:J'Ufl-:J 
I ~ 
B-:JU'IJ'\N~1tl 

~'lN'l!~U'H1 

h'lN'l!~~ 3 

bl1~fl'\Ul'W 

~ spikelet) ~ 

: Jll~~::r,.,~!) 

. "' 
iil'W'Ufl-:J~Bf1ii'IJWJ11ff'IJ11 !~tlw;h 'IJ'Wl'I'UJ (Bristles, callus hair) 'IJW~fi~BmJ-:Jlli'Ul'W 'IJ'W!'I1Bl'W .. 

I... ~ I ,I ~ ... 11) • & "' ... .?1 
,-,~U'W'lJtl~f1'lJ~tlf1 ~tlf1tltltiU~Hl~~tlf1u':i~f1tl'lJ~1tiH t'IJ (Ovary) CJf-:Jl.J stigma Utlf1f1'W!u'W 2 !!'iW 

fl~ltl'IJ'W'Wf1 !~tlw:h feathery stigma iifl'lJ!':itlJ (Anther) 3 fl'W !U~tlf1'111m!f1{l'lJ 3 fl'W ~Hff1'W 

Uf1'W'IJB-:Jnl'W'lHf1'ffHl1!iitlii lodicules 2 fl'W 'V11'11Ul~U-:Jfl'lJ11i'~Bf1'Ul'W .. 
d ~ "' d "' I 0 ,I ~ 0 

!l.J{l~tltltl l.J'IJ'Wl~!{lf1l.Jlf1 !':itlf111 caryopsts u':i~f1tl'lJ~1tl pencarp, seed coat, endosperm U{l~ 

embryo 

r 
F r.o o/, 

..... 

/ 

~ ' 3.1 
.fll'W 't1 11 'IHl~Hlfl BBfJ 

l'll:J<S'G1 l'll:J~'dl~~ (,'t101l,.,f~)~l'll:JCI~~t..,~ 1M'II~l'll01 l'l~l~(,(,~:: l'llOI~:: '$',.,~!) 
"' 

~,:-, 19 



I 

<:t 
U'Yifl3 

frt!~8'e~t~~1,$llnh~mfl,l1tl 

1 'W 1 ~ CJ~ u 1 n ~! ~ lJ ii n11 H ~~"~ J 11'11 (l'Vl11 CJ ~ u !!(I~ J1m(l 'Vl11 CJ 1 ¢I'll 1~ tJ CJ'Vr 'W ~~'W !ij tJ -:J • 
~ -:J !~ lJ ~ii tJ ~m CJ 1 'W 1h ~! 'Vl rr m 'U CJl CJ'Vr'W ~ u ~ 1ih 1 uri -:J HY1mJ(l n 'U CJ 1 CJfl 'W ! GJf'W ~tl CJ J 1 ~ -:J 

~ . ~ 

~tlCJ'U11n ~tlCJ!!'UlJ ~tl(Jff'J~ 1111 ~tl(J;J'W t!(l~~tlCJ3n !rl'W~'W u~iim111fvr'W~mri1d'H11~'Wl'W • . ., . 
rutJ-:J 'nn'Vr 'W ~mri1i'l 1 ~ Y-J(l H~l'l~tl CJ!! (!~ ~ 11l.l '1111'W 1'11 . 

U1~!'Vlfftl~l-:J~m d tJ -:J 'Vl~ {YtJU 111'Yr 'W ~~ mm~ {YlJ 1 'W Y1 tl-:J ~'W {YllllHlfl ~ !~tlfl ~tl CJ~ ~ !~'W 11m CJ • ., 
'Vr'W~ !!~1ff-:JLff1lJ'UCJ1CJ'Yr'W~1~un!fl'l:ll'l1fl1 u~1off1¢l1~'Wl'W'i1fl ~tlCJ'Vr'W~l11rili'l1¢l'Ln~ hm~Ul~ • • • 
~1-:J"ltl~l-:J1'Wm-:J LGJf'W h~l\1~ !1~1u'U11 h~1u~l-:J h~l'ltlt!~1~t!m'W LlJ'W~'W ~11~~11l.ltJCJlJ • ., . ., 
1'W'Yr'W(mril'I1'W(l~(l-:JI'Ill.l~l~u 'Yr'W(~t!CJYI1off1'WtJ~I'It!U-:Jtltlfl!lJ'W 2 'Vl1fl1my "1 ~-:Ji'l 

Q.l r/'3) I ,..I 
1. 'Vl'W1itltlCJ'illfll'll'Ju1~!'Vlff • 

~tJCJ'Vr'W ~ 'illfl ~ 1-:J u 1 ~! 'Vl rr1 ¢!t~n 'W 1! ;I 1m1 'W u1 ~! 'Vl fftl ~1-:J ~ m dtJ-:J ~l'W 1'W mn n ·-.h 400 . ~ ., 
'Vr'W ~ ih~ CJ-:Jm-:J'Vr'W ~rvh'I!'W fflm1 t~ui'u191'11¢ltJ ~1-:J~ !!(!~ 1 offu(lmlJ'W m111'11 'W u1~ mrr1 'Vl CJ ii . . ~ 

.I "' " I "' "~ .I ::':1"'.1?1 <Ill]~ I"' " 
u1~llltu 30 'Vl'W'Ii !'lf'W'Vl'W1itltlCJ'illtlu1~!'Vlffl"'(luu'U{Y !~t!fl 'Vl'W'Ii POJ 2878, Phil 66-07 'illtl • • • 

.I "' II]~ I"' " .I II]~ "' II]~ I"' " 

u1~!'Vlfftltlff!I'I1!(1CJ !~t!fl 'Vl'W~ Q 83, Pindar, Ragnar 'illflu1~!'Vlff !1'1'111'W !~t!fl 'Vl'W~ F 140, 

F 156, ROC 1 'illflU1~!'Vlff;)'W 1¢lun 'Vr'W~ Kwt 3, Kwt 7 'illflU1~!'Vlff3111CJ 1¢lun 'Vr'W~ H 37-. . ., ., 
1933, H 48-316 'illflU1~!'VlffUm91(11¢lun 'Vr'W~ CB 38-22 U(l~'Vr'W~ff'J~ 1u1LlJ'W~tlCJfl'WU1 'illtl • • 

~,:-, 20 

2. 

"' "~ 'Vl 'W 1i fH)fJ . ., 
mri1i'l1~ 

d .% 
ll1 tl (J 'J 'U 'W 

3 ml1CJH 

1. 

C!o Q.l rl~::. 

Y-J(li'I'Vl'W'Iil' • ., ., 
'3) Q.l 0 ~ 

tltlCJ~'W'Wli 

2526 LlJ'W'v 

~tJ1:i 1'W 

'lf(IU1~'Vl11 

~I "' <td 
! u'W'Vl 'W 'li'Vl • 
\9l'W~tl1 i 
'lf(IU1~'Vll1 

1'W{Yfil'Vl1 



* 
~l'lf1 TVI 

'J) 

II) 'J)<V"' 

'1\l ~~~\ll.J 

I .,,.r <!! 

1i 'Vl 'tmJ v \l • 
'J) : ,% 
tltHJ'U1H\l 

h~!~mu 

I 'JI 'l 
lfl'I'IJ1l.ll !l.J 

~ I 

~l\9l'U'\1(11£J 

~'jfl'j~'lJl~ 

v "' 
~ fl11ll'U£Jll 

r 

I I 

1 1f1f111 400 

l~I'Vlfl'lvl£.1 lJ 

r 66-07 'il1fl 

lA 14-1 'il1fl 

... "' ~u~ F 140, 

... "' 'VlU1i H 37-• 
" " £JflUtJ1 'il1fl 

.. 
rul.J1 72160 

,::~ll~l'II::S,.,I.'IIh 

., o''JI q "I 
2. 'VfW1itHHJ !l.Ju':i~!'Yiff • 

Q.l rlf)) ~ ' Q.l ~ i : \J] 31 
'Vlt.J1itlti£J':i~£J~In.Jmn ':i~'l111\l'Vl . ff. 2480- 2518 t.Jfl1'lf1fll':i'\Jtl\l H\l1t.Jt.J1~1" ~~ • 

' 'j} I 'j} 'j} 'j} 

~~u1~ui~vmV!vi ~ff111i'11Vlu'Vi'Ut~\l i ':i \ltJ 1mm!u '1 1'1fu Yru i~vmnn i ':i \l\l1t.JtJ 1~1"ih1J 1\l 

~ Q.l rl Q.l ri<J) : ~ rl ~ Q.l rl 
fit! 'Vll.J ~ LP 4, LP 9 'Vll.J ~tit! £J 'il1fl i H \11\.J l.J 1m(lfJ~ ':i ~~ fl f1 t1 'Vll.J ~ UT 2, UT 5, UT 10 U (I~ 

'J) 

~l.J~~t!£J'il1fl iH'l1l.JtJ1m(l'lf(l11~ (111\l'Vl':i~) flt! vru~ BP 6, BP 11, BP 45 U'il'ilii't.Jff1'11i'11Vll.J~ 
q q q q q 

'J) 

I "'II) 'J) "' "I 'J) 
mmu ~~mflu(lflUm 

'" 

v c'JI ~ ~ ."1 v 
't'l'l-!1itHlti'YI !'lr !'1-!tJ<il'il'U'J.! • • 

"' o''JI 'l .I lit ~ "' .I"' 'JI 'JI 
'Vll.J1itltl£J !l.JU':i~!'Yiff !'Vl£.1 'Vl.ff. 2518 - U'il'il11l.J ('Vl.ff. 2556) 'il1fluHJltufl11ll~tl\ltltl£J • • 

d ~ J 0 q 3/.c::i ,: d ... I I CJ) ~ 9) Q.l rl 9) d I ~ d .c::1 

fH'Vlll '\Jl.J 'Vl1 ! '11lJfll'j'IJ £J1£J'Vll.J 'Vl u (lfl tl £.11\l fl11\l'IJ 11\l ttl ~fl11ll ~ tl\lfll'j'Vll.J 1itltl £J'Vll'l1lll~ ~ tl'Vll.J 'Vlll '" . 
• 'J) 'J) 

mn ~\l~t.J !~iJ fll':i ~ ~ 1'1 \l 11'l11 £J\l1t.J ~ 11 iJu nn 1 ~ £JU(I~vr ~u 1~v £Jt! ~1\l 'il5 \l ~\l t1 ~1\l u t1 £J 

3 '11'lh£J\l1t.J !#Juri m :JJ1'lf1fll':i m 11 ~ ':i m ~'VI ':i 1\llfl 11 ~ ':i u "~ ffMm cl' 1l1't! n \l1t.J f1 w~ m ':i :JJ fll':i 

'j) : ~ Q.l tl 
t~t~£Ju "~u 1~1(1'Vl ':i 1 £J m ~'Vl':i 1\l v~ ff1'11m ':ill U(I~:JJ'I111'Vl £.11(1 mn 11 ~ ':i ff1ffm • 

<V d 'J) ... d 
1. 't'IU1itltlf.J'illflfl'UJ1'lrlfll'~Hl'l:l"'':i fl':i~'YI':i1~Hl'l:l"'':iHtl~tl't'ifl':iW • 

m:JJ1'lf1fll':i m'l:l~':i ~~:JJ1Ji'11tl~ \lvru i~v£J 't t.J'Vl. rr. 2518 i ~ £Jtl B ii'~'l1t.J ~f!!u 61 ~ £JV!'lf 1 i 
~£.1\.J 1'Vl ffl.J 61 ~ £JV! 'If, i ff'Vl 'j 'j w 11 ~ ffl.J 61 ~ £JV! 'If, i 'j ~ £.1 tl \l u" ~ fl'l.J 61 ~ £JV! 'If, i 'IJ tll.J uri l.J tl 'il 'il iJ l.J, #{ 

QJ q q QJ ClJ q 

~ QJ r1d Gt 31 ~ Q.l Q.l r1 9J ~I '31 i Q.l rl 91 ~ 
r.I(I~'Vl'U1i'Vllffl.Jtl !'l1tl';ill1'lf1fll':ilfl'l:l~';i';i11';itl\l'Vll.J1iU(I1 lul.Jtltl£.1 H\11\.J 17 'Vll.J1i tltl£Jifi£J1U(I~ . . . 
'j) ,t : e::1 I Q.l r/ Q.l ~ 
tltl£Jfl'U'lJltlfltl£J1\l(l~ 1 'Vll.J1i ~\ll.J • 

9) QJ t/Q.I I Q.l Q.l rl~ Q.l d Q.l 

1.1 tltl£J'Vll.J1i'lf£Jl.J1'Vl 1 (F 160 x Co 775) H1l.JflU':i11':itl\l'Vll.J1illltl1l.J'Vl 14 1il.J11flll • • 
• 'J) 

2526 ~~uvru ~'Vii 'il5UH~11 i~~~ 1 't t.J ':i~ £.1~11 ':ifl U~1'\Jl.J1~ 1 mu iJlJti't~'l £.111 ~mr.~il~tJ1'11U n 11-15 l'lu . " " 
'J) " 

~ tl l i 't l.J l i I fl 'l:l ~ ';i m I '1J ~ tJ 1 ~ l.JII (I~ 111' H (I H il ~ tJ 1 '11 U fl 15-18 l'lu ~ tl l i 1u l i ttl 'l:l ~ ';i m I 'IJ ~ 

tl ~ ... "'tl 'J) ,j d 'If(! ';i~'Vlll.J U'il'il11l.Jll (lfll.Jtl£Jil.Jtl\l'il1fltltlfl~t)fll'j1 . '" 
1.2 ~v£Jvru~ci'Vlt~\l 1 (F 172 Hff:J.Jitl~) ~hum':ii'11':it~'lVi'u~~rlv1u~ 11 iY'lmfi:JJ 2529 . '" . 

• " 'J) 

~~u~u~'Viii'VlHflt~l'l'lm\l ~1~u'11nti':JJ£J1fl iimm~nnv~ nu11~v~ i11'r.~"r.~il~'W111't!n 11 - 15 • 
'J) 'J) 

l'lu~v!i 1u1im'l:l~':imi'IJ~tJ1~uu"~111'r.~"r.~il~'W1M't!n 15 - 20 l'lu~v!i 'tu!im'l:l~':imi'IJ~ 

'!fmh~mu ii~1m1ll'l111t.Jl~l~t.JCj}Cj}wff 11 - 12 Uf111ll~1t.J'Vl1t.J~v hf1111~1\lU(I~ hfluff'~1 

't u fffll'Vl1i':i':i ll'lf1~u "~ i ':ifl 't 11'1.1 111~n u v £J tl 'il 'il ii'wn 11 ~':i fl':i 't t.Jfl1fl ~~-d'u v v nd'i £J\li'I1'Wtl . 
'j} ' J/ I " I !IJ 

mf1~~1u vvml"~mflnm'lm'lVlu 'Viv'liJ£J:JJtl~n ~v£Jvruii1 IUV\l 'il1n 't 11'r.~"r.~il~\1'liuV!u'Vi't!u '1 

1.3 ~v£Jvru~ci'Vlt~'l2 (81-I-026: IAC 52-326 r.~ffmtl~) ~1um':ii'11':it~'lVi'u~~rlv1u~ . '" . 
' , ' " 

9 nu£J1£Jt.J 2536 ~~uvru~'Viff~fflltJ1m"l~11ijvm£J 9 1$ivu't11'r.~"r.~il~'W111't!n 10.21'lu~v!i • • 

hl:J~(j) hl:J~'d,~t ~'tl~r,.,ri.'l'ihl:Jt'-I~I.'II~~«J 1Mcvl.'llt. ,"" hi.'11-9~i.'l:: t. l<"l'll::r,.,l'll 1) 
"' 

~,:-, 21 



' y 

JJf1111J1111'U 13.6 9f9fw-r:Y u1:1~tijtlt11£J 12 t$it~u'l~~1:1~ilm.hm1n 14.0 l'lul'it~!-:i JJf1111J1111'U • 

I I I I 'JI 

mm~li'il~ -ff,H'f:Y~ll 'l ~tn'hl l'l"Jm tJtlmV!t~l'i'l'lri\11 H\11'U ~'U q~i11J 11~tl!ijtllj m~nn tn1Jtfi £JTff'U 

!'W'J1~'r:Y11Jl'Jtll'i'l'lri\11 H\11'U l~!rltltll£J 9 t$iti'U (ff'U61~£JVI'lft -:i-r:Y'W'J'JW 1J1' 2536) 
q cu q q 

, , 1 ' 

1.4 ~t1£JI'i'Wtl1-r:Y'W'J'Jtu1J1 50 (SP 074 ~'r:Yll!U\91) ~1'Wf11"Ji'1J"Jt1\1Yl'U~!ijt11'Wli • • • 
d Q,l d'd..::t .Q ~ d d .c::t d lJ] 9) d G) 9) .<:::l. : 9) 

1 mn.Q1f1ll 2539 tuu"Wu~'VIllm"Jt'il'Jtyt\911J 11'1t'J1 llmml'lnnt~l'lllm"J nl'lt~\91 t11~(1~(1\91'U1t~t~£J 
y ' 

4,900 ill'l"JI'it~!-:i tl1~ti£J'r:YI'1JJ~milt~\ltlll!~£J1 "J'r:Y'lf1~11tlll1111'U JJ~1m1ll1111'U1J"J~mw 161J~n9f 'Vi 

tll£J 9 t$it~u lim1ll~1'U'Vll'WI'it~ hf1uff~1 u1:1~ hm'h~un.htl'l\1 (rru61~£JVI'lfti-r:Y'W"J'Jtu1J1, 2539) 
q cu q q 

9) Cl.lcll I Q.l Qlcf.diaJd. 
1.5 tlti£J'W'U1iti'Vltl\l 3 (89-2-366 : UT 1 x UT 2) ~1'Uf11'J'J1J'Jti\I'W'U1i!1Jti1'U'YI 18 

• <u • 

JJ'U1f1ll 2541 trluYl'u~~li'YIHf1tl~\ll'lH JJf11'JUI'lf1f1t1~ linnHI'lt~~ tlJ'W1J hf1f1tll'l~Lf1! !11:1~ • 
< y y 

!11J(l\111l'\J11LlJ'lfti1J 'l~~(l~ill'ltJ111\Jf1 15- 161'i''UI'itlt-:i U1:1~'l~~(l~ill'lll111tJf1'l'U~'U-:i1'UlJ'U 
y < 

'YI'J1£J 17 - 18\9l'U\9itit":i lJ~1CJfCJf!tl'r:Y 13-14 u\9i~t1£JYl'U~i1Vti'UUtll9itl i"Jf1ti1£J1!th!l'l\l i"Jf1i1J~\91U\91\I • 
)/ I I 'JI I 

u1:1~ £Jtl l'lnll u u ~tl1 'l ~tJ 1:1n 'l u Vlu 'Vi~ u hu tJ u 'YI'J 1 £J 'Vi li f11'J "J ~ 1J 1 £JtJ1~ u 1:1~ u tJ 1:1\lli 1 lJ]J h f1 
<u 

9) Q.l c/ I I Q.l Q.l d' ~ Q.l d. 
1.6 tlti£J'W'U1iti'Yitl\14 (85-2-072 : H 48-3166 x Eros) ~1'Uf11'J'J1J'Jti\I'W'U1i !1Jti1'U'YI 25 

• <u • 

' y y 
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" 
2.8 'ffeJU.8 (K 90-77 : K 83-74 x UT 1) 1>-lfll>-lill'lfl'e~v (l'iwi~) 12-16 'lut'll\91U1HU Ufl~ 

'l .I "'"' Q i Q IJ]'J/ "' 16-18 UL'lll'l'lffllJ'J~'VllU 1'111l.J'H11U 12-14 9f9f!el'ff ~elfl!'J1 \9l!'J1 fll'J t11'lel~ Ul'lflf)tJl.Jlf) (5-6 

~1/f)el 'H1el 11000 ~11~~ )t:JeJeJf)~elf) t:J'!1ntll.J 'VlU!Ltl~~ 

2.9 'fftJU .9 (K 92-60 : K 84-200 x at~V1) 1>-lfll>-lill'lfl'tJv (l'iwi~) 10-12 'lut'll\91 

'lff1U'J~'Vl1U 1'111l.J'H11U 12-13 ClfClfW'ff l~l'lel~ Ul'lflflell.Jlfl (5-7 ~1/flel 'H1tJ 12,000 ~11~~ ) 

elelfl~elf1U1Uflfll~ !~l.J!~tJU'Vlt)ff~fllVU i:J'I1ntll.J 'VlUUtl~~ 

2.10 'ffeJU.10 (K 92-80 : K 84-200 x K 76-4) 1>-lfll>-lill'lfl'e~v (l'iwi~) 12-15 'lut'll\91 

: -=:tct d \r)3J C! 

U1HU Ufl~ 16-19 'lut'lll'l'lff1U'J~'Vl1U 1'111l.J'H11U 11-13 9f9fW'ff im'J1 fll'J !1\?lel~ Ul'lflfltll.Jlfl 

(5-7 ~1/f)tJ 'H1el 12,000 ~1/l ~ ) t:JtJtJfl~tJf) tll.J~1V 'VlUUtl~~ 
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2.11 'ff-e:rw.ll (K 92-213: K 84-200 x K 83-74) r·HlHil~P~utJr.J cl'lwij) 11-14 'hmJIPI 

" U1H'W U{l~ 15-18 iut'I.IIPI'lf{IU'j~'VJ1'W f1111l'Wnu 11-13 9191ttJ'ff 1~P~'*1i'W'lh.:Ju'jfl f11'ji1ml~ 

UIPitlfHJU1'Wtlm.:J (4-51:11/tltl '111tJ10,ooo i:l11ij) tJtltll'ltlm~m!tJr.J '11m~lltl1unm.:J f11'jtl~nlu 

t '1.1 1P1 'lf{ltl 'j~'Vl1u 

2.12 'fftl'W.12 (LK 92-11: K 84-200 x ~t~£J1UI'I.:J) ~mHil~P~utJr.J (l'lwij) 17-18 iu 

t'I.I\PI'lf{IU'j~'VJ1'W fl111l'I111'W 12-14 9191ttl'ff LIPI'*1i'W'lf1.:J 4 t~tl'Utt)fl f)l'jH\Pitl~ U\Pitltltl~l.lltl (6-8 

" . " 
i:l1/tltJ ) tJtlfll'l tJm~m!tJr.Ji u.Wu Virillliu 1'1l.:J '11n~l.lt~m! tJr.J 'Vl'WU~.:Jtl1unm.:J • 

2.13 'fftJ'W.13 (LK 92-14 : K 84-200 x ~t~£J1UI'I.:J) H{IHil~P~utJr.J cl'lwi j) 11-14 i ut'I.IIPI 

" u1Hu tm~ 16-17 iut'I.IIPI'lf{ltl'j~'Vl1'W f1111l'I111'W 12-13 91CJ$w-r;y H~P~tJ~mn (5-71:11/ntJ) tJtJfll'ltJfl 

-1 ., 'JI d 'JI 'JI -1 
IJ1'Utl{ll.:J '11fl{ll.lt{lfl'Utl£J 'Vl'UU{l.:JIJ1'Ufl{ll.:J 

2.14 'fftl'W.14 (LK 92-17: K 84-200 x ~t~£J1UI'I.:J) H{IHil~P~utJr.J cl'lwij) 13-14 iut'I.IIPI 

'lf{IU'j~'Vl1'W f1111l'I111'W 12-13 9191w'ff 1~P~'*1iu'!f1.:Jmfl f11'ji11PltJtl1uflm.:J UIPiflfltJU1'Wtlm.:J (4-

o ..c!i ~ cv 3J ... I 'JJ .. 1 
5 {11/tltl) tltltll'ltltltl'ltl'W'Vlt]rHlf11£J'W '11fl{ll.IIJ1'Ufl{ll.:J U{l~'Vl'WU{l.:JIJ1'Wfl{ll.:J 

2.15 'fftl'W.15 (K 93-219: UT 1 x ~t~£J1UI'I.:J) H{!Hil~P~Utlr.J cl'lwij) 11-16 lut'I.IIPI 

" U1H'W tm~ 16-21 lut'I.IIPI'lf{IU'j~'Vl1'W f1111l'I111'W 12-14 9191ttJ'ff f11'ji1~P~tJ~ tt\Pifltltl~ (5-71:11/fltl 

'111tJ 12,ooo i:l11i j ) i:JtJtJtll'ltlfl '11n~l.ltl1unm.:J 'Vl'WU~.:Jtl1unm.:J 

2.16 'fftl'W.16 (LK 93-347: UT 1 X K 84-200) H{IHiliPIUtl(J cl'lwij) 12-16 iut'\.1\PI 

" U1H'W U{l~ 16-20 iut'I.IIPI'lf{IU'j~'Vl1'W f1111l'I111'W 11-13 9191ttJ'ff nnii'~P~tJ~l.lltl U\Piflfltll.l1fl (5-7 

1:11/fltl '111tJ 12,000 i:l11ij )i:JtJtJtll'ltlfl '11n~l.ltl1'Wflm.:J 'Vl'Wtt~.:J~ 

2.17 'fftJ'W.17 (LK 95-161: K 84-200 x ~t~£J1) H{IHil~P~utJr.J cl'lwij) 10-14 iut'I.IIPI 

" 0 .. 1 -=:!~ ")" 9) li]9J .<::1 3) 0 .o=:!i 0 ll]' 
'W1H'W fl111l'I111'W 12-14 CJf9Htl'ff !IPI'lf1 f11'j !1\Pitl\PI U\Pitltltl'Wtlr.J (3-5 {11/fltl '11)tl 9,500 {11/ !) ) 

" 
2.18 'fftl'W.18 (K 95-283 : Q 79 H'ffl.ltUI'I) H{IHiliPIUtl(J cl'lwij) 10-14 i'Wt'IJ\PIU1H'W 

U{l~ 18-22 iut'I.IIPI'lf{IU'j~'Vl1'W f1111l'I111'W 12-14 9191w'ff LIPit~1 f11'ji11PltJ~ UIPitltltJU1'Wfl{11.:J (5-7 

1:11/tltl '111tJ 11,ooo i:l11ij) tltltll'ltlm~m!tJr.J '11n~m!tJ£J ili'Vluu~.:J 

2.19 'fftJ'W.19 (K 95-84: K 90-79 x K 84-200) H{IHil~P~utJr.J cl'lwij) 11-15 iut'I.IIPI 

" U1H'W 1!{1~ 16-20 iut'IJ\PI'lf{IU'j~'Vll'W fl111l'1111'W 12-14 9191ttl'ff l\Pit~1 f1l'jil1Pltl~ U\PitltltlU1'W 
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ll) 91 "' 
fl fll':i !1\91 fl\9l 
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l~) 17-18 i'W 

flfl~lJlfl (6-8 

11-14 i'WI'U\91 
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11-16 i'Wt'\.1\91 
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f) f) fllJlf) (5-7 

I) 10-14 i'Wt'\.1\91 
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" iut'\JI'lU1H'W 

~1Ufl{ll'l (5-7 

11-15 i'Wt'\.1\91 

ul'lnnfl'l11'W 

fl{ll'l 

e:~::~,"'~~-r~~l'l 

" 2.20 fffl'W.20 (K 95-118: Yasawa x PL 310) H{IH~I'l~fl£.1 (~'Uiti) 11-16 i'Wt'\J\91U1H'U 

9 .I "'"' 11)91 "' .I "'~ "' !W~ 17-18 t'U!'\J\9l'lf{lu'.i~'Vl1'U fi11:JJ'I111'W 13-14 9f9Hflff fll'.i t1\9lfl\9l fll'.iflflfl\9lflfl 43.4 tufl'.i!CJf'U\91 

., ~ .I 
fll'.i'\1fl{llJu1'W flm'l 

2.21 fffl'W.21 (K 95-124: Yasawa x PL 310) H{IH~I'l~flCJ (~'Uiti) 11-15 i'Wt'\.1\91 

: "'"' .,~ ., 
tnHu !!{!~ 15-16 i'Wt'tll'l'lf{ID'.i~'Vl1'W fi11:JJ'I111'W 13-14 9f9ftflff m'.iflflfl\9lfln 58.3 tDfl'.it9f'WI'l 

., ~ .I 
'\1fl{l:J.Ju1'Wflm'l 

2.22 fffl'U.22 (K 95-127 : Yasawa x PL 310) H{IH~I'l~fltl (~'Uiti) 15-16 i'Wt'\.1\91 

.I "'"' i ~ o .I "'~ "' ., 91 'lf{lu'.i~'Vl1'W f111:JJ'\111'W 11-12 9f9f!flff l'l!'.i1 (5-6 m/flfl )fll'.iflflfl\9lflfl 30.7 tufl'.i!CJf'W\91 fll'.i'\1fl{l:JJ 

• I I 91 ll) •• I ., ~ 
u1Uflm'l-flfl'U'\.11'1lJlfl ( !l''I!1Jfl'.i\911 9.8%) 

" 2.23 fffl'U.23 (K 97-27: UT 1 X K 84-200) H{IH~I'l~fltl (~'Uiti) 11-16 i'Wt'\J\91U1H'U 

u{l~ 17-21 i'Wt'\J\9l'lf{ID'.i~'Vl1'W fi11:JJ'I111'W 12-13 CJ$C1fw-;;y flflf)\9lfln'l11'Wnm'l 11n~:JJ'l11'Wn{l1'1 

~ i .d \911 'U 'I'll 'U '.i f1 !'11 tJ 1!! \9l 'I 

" 2.24 fffl'W.24 (K 97-29: UT 1 X K 84-200) H{IH~I'l~fltl (~'Uiti) 11-15 i'Wt'\J\91U1H'U 

!!{!~ 17-21 i'Wt'\J\9l'lf{ID'.i~'Vl1'W fi11:JJ'I111'W 12-13 CJ$C1fw-;;y ul'lnnflmn (5-6 ~1/nfl '115fl u,ooo 
oll)• ~91 .,91~ 91 91 i .d 
m/ 1'.i ) flflfl\9lflfl!{lfl'WfltJ '11fl{l:J.Jt{lfl'WfltJ l'll'W'Vl1'W '.if1!'11tJ1U\9l'l 

2.25 fffl'U. 25 (K 99-72: K 84-200 X ~~~t11) H{IH~I'l~fltl 12 -15 ~'W~Piflti i'Wt'\.1\91 

" " . 
u1Hu 18-20 ~'W~Pifl !i i'WffilTV'l'lf{ID'.i~'Vl1'W ffm'VlVi'Wfimm~ff:JJ ~fl~'Wi1'WD'W'Vl'.i1t1 ~'Wml1v1 

dt::i 0 I 1 9) \f]9J d 9) 9} 

fi11:JJ'\111'U 13 - 14 9f9f!flff !!l'lf)f)fl 6 - 7 {ll\9lflf)fl 'Vl'.i'lf)flflfl'U'\.11'1!!fi1J !d\9lfl\9l 'Vl'U!!{l'l \911'U'Vl1'U 

'l11unm'I~Pifl hf1t~t11t111u\9l'l hflttff~1 

2.26 fffl'U. 26 (K 99-75 : K 84-200 x ~~~tl1!!\9l'l) H{IH~I'l~fltl 16 -21 ~'U\Piflti i'W 

ffm'Vl'lf{ID'.i~'Vl1'U mm~ff:J.Ji'W~'Wh'U'iJ'U'Vl'.i1tJ h'W tt{ld1'Wmilv1 fi11:JJ'I111'U 11 - 12 C1fC1ftflff 

ul'lnnfl 6- 8 ~11Piflnfl '\J'U1\9l~1'l11'Wnm'l H~'~fl~ ~1'U'Vl1'UD1'Wnm'I~Pifl hflt~tl1t111tt\9l'l hflttff~1 

!!{l~f)fll'l~lfl~ 

2.27 fffl'U. 27 (K 99-82: K 84-200 x ~~~tl1!!\9l'l) H{IH~I'l~fltl 17 -21 ~'U\Piflti trlfl 

'JJ{ln i'Wt'\JI'l'lf{ID'.i~'Vl1'W mm~ff:J.Ji'W~'Wi1'WD'U'Vl'.i1t1 i1'W tt{ld1'Wmilv1 fi11:JJ'I111'W 11 - 13 
'" 

CJ$CJ$w-;;y ttl'lflflfl 5 - 7 ~11Piflnfl 'ti'W1\9l~1fifl'W.,j'1'1imlj ~1'W'Vl1'WD1'Wflm'I~Pifl hflt~tJ1t111tt\9l'l 
i 91o ll) 91 
'.ifl!!ff\9l1!!{l~f)fl\9l~!fl'.i 

2.28 fffl'U. 28 (K 2000-89: K 84-200 x K 83-74)) H{IH~I'l~fltl 15 -17 ~'U\Piflti i'W 
" . 

t'tll'lU1H'W 18 - 22 ~'W~Pifl !i i'Wt'tl\9l'lf{ID'.i~'Vl1'W t'l1m~ff:J.Ji'W~'Wi1'W tm~i1'Wmilv1fiijm'.i'.i~mv 
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" 'W1~ ml:JJ'YI1TU 12 - 13 9f9hmY Ul'lflfHJ 5 - 6 ihl'ielfl'e:J 'Vl'iH!~~thumn:J ~1umu 1 'JrH~£J11'111 

'JH'l'lh:;;mu fl1llJl111'iJ 12-14 91'9l'!t~ff 11'1~ hwmvn:;;';i:;;£J:;;ul'lflfl'tl flnt~l'l'tl~ Ul'lflfl'tl 

1humm (4-6 ill/fl'tl'YI~'tl 11 ,ooo ill!ti) Hl'lt~~!'il1ty!~'U 1m~1mfl '11fl~m.humn~ 'Vl'iJU~~~ 
" .. 

m 'lJ 'l 'Ui 1 ~ mw1 ~ 1 £J u u fl ~ u m ~ m! u £J ff fll'Vl~ u Vi Vi mm:;; ff:JJ ~ u i 1 u 'Vl 'J 1 £J ~ u hum u £J 1 • 

'l11u mn~l'iu hflu ~1'11 ~1u 'Vll'iJ 'l11u mml'it~'YI'iJ U'iJ! 'ill:;;ill~'iJ 

3.2 :JJfl.50 ( Kwt 7 ~ff:JJ!ll~) ~~~i11'l-ei't~£J 13-16\?iul'iu!i 'lu!'UI'l'lf~'l.J'J:;;mu 

fl1llJl111'iJ 12-14 9f9fmff ll'l!~1 fll'JHI'lt~'l11uflm~(5-6 ill!flt!) ill'U'iJl~'l.Jluflm~ t!t!fl~Um!u£J 

9) 0 ~ 0 lJ] I lJ1 3) .d ~ ~ ~ <)" 9) Q.l 9) 9) 9) d. i uu£J (3-4 m /fl'tl'YI'JU 9,000 m / ~'J) nl'lu~ ~Ufl!'J1 !'il'Jty!l'l'U ~l'l'lfl'Yifl~lJ'iJU£J'Vl'iJU~~~ fll'U 'lJ 

i1~'Y!~~~l£J 'tlt!fl~t!fl!~fltj't!£J ~uuuul'iu hfi!~£J1!Ul!l~~ ~l'iJ'Vll'iJ'l1l'iJfl~l~l'iu1 'Jfl!!~l'll . 
Cl.l c/ ~ I QJ cl 0 

3.4 'Vl'iJ~lJfl UU"J !'lf'iJ :JJfl.60-1, :JJfl. 60-2 u~:;; :JJfl .60-3 'Vl'iJ~fll!!'Vl~!!ff'iJ 01-1-12 

(fl'Vlff 94-13 x UT 3) !!~:;; TBy (Vl~W) !oM'iJ TBy 26-0874, TBy 26-0889 
" . . 

u t~fl 'illfl u rr~ ii 'Yiu 1 ()~ 1 u vu '1 Vi 'l Mfl 1 llJ ffu 'l 'il 'l u fln'Vr I'll u 1Yr u i -ei'u () 1 'lfu lJ l111'Vl £Jl't1 () 

'Uuuuriu 'l.J~'U'l.JH'Vrmi'ti'u£J'lu~u KKu 99-03, KKu 99-06 :JJ'Yill'Vl£Jl't1£Jff';j'iJ1~ 'l.J~'IJ'l.J';j~vrun' 
q q q q q 
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q q q q 
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q u q q q 

'l 91 .I 91 "'91 "" d 
~ '11fll'S"u{lfl tltl tll.J\91 'W 'V1 'W fll'S" ~{1\91 'V1 ff ~ .. . .. 
Q.J .... I QJ r! ~ d~ 
i;l flll tu~'Ufl .:j Uui;l.:j'V'fU ~ fl flf.l't'lllf.l Wfll'Yi 

1. iimll.JiJ5~'Vlf'\Jt~.:j'WtJi~~ (Variety purity) 1l.iii'W'Wig'W11{1t!l.J1I'W 

2. iimll.Jff~ltffl.JV (Uniformity) 1~tJiifl1llJ~~ U{l~'\J'Wl~~l'\JV~~vtJimi't~tJ.:jfitJ ii 

115mw~lmlwwvt~ 8,ooo ~1~v1 ~ 
Q <> <> ~ d o' 0 '] 91ll) 9191 d o:j "'.1 91 I dt ll) 91<V 

3. 1Jfll'S"!11'S"UI!\9liJ ~l'l'Vlffl.JiJ'S"W 'V1l ~'11 t~tltlti'VlU'\J~UH l.Ju{ltl~tll1 \9ll!\9l~!'Wtl~11lfl t~'S"iJ " .. 
" o I Q 

'U lU{1~1il\9ltll'l1l'S"tl tll~'Yl tl!'Yl tl~ • 
.c:::! J!!i .c9 d3J .ct 9) l.I]'JJ ~ 9) Q.l 

4. lltlltl 8-10 !~tl'W !'Yltl'Vltltltll.Jfl1ll.J~tlflff.:j tltltl~tlfl t~fflll!ffl.Jtl'Vl'S"tll.J '1 fl'W . .. 
5. 1I'S"lff11lfl hflU{l~UlJ{l~ (Disease free) ~~ ti!'Q I'll~ 11-iii hfl 'l iJ'\Jl1 'l 'WU 11{1~ ~~~~ 111 

Q.l I Ql cJ'\J] 9) 

fl1J'Vltl'W'Yl'Wli t~ • 

*4.1~ o .:::to crc:::.cv cv ..::.1 1 ..::.1 

'Wn'l'l11n1Hnl~l?l~'l!1'W1t1Jn1~'V'W'l~ ~'WU'l"'ltHLrl~'Y'l~'W1n1Hn~l?l~~'Y'lTdrui_J~ tl.~'Vltl'l "'l. ~'Y'l~~rui_J~ 72160 

l'll;J~G"I l'll;J~;)ltJt ~'tl~l,.,li:l~l'll;JCI~f)!ti:!)«J1M"1Jf)!~ 1~ l'li>ll-9~i>l:: ~ 1~[)!::-$',._[)! l'l 
" 

~,:-, 29 



v cv 
'ilfll'Ue'H't'IU lielelU 

1101 l1..t1 111 m'l:l~-:im !l.iiJ llm!hu 11 ~-:~w'W i' ~ v (I ui911J ~4v~v mrlv~ v-:~m-:i 1 11~ li'W w 'W i'lJ~n . . "' 
(jl d~ ~ , cv 'J) d a r1 a 

':ilflltltlli'Vl9W'\Jlli'\J'W Vllf11JfnllJ~tJ'If1l':i'\JtJ'I~m\Ol !U'W! ':i tJ'I'\J v-:~vlJ~ 'lfl tJiJ'Vll'W !lJ vd1 \Olf1l':i '\J l\01 "' . . 
cv r/9) ~ ~ 3) -=! ~ Ql ef 

11 fl ~'W'V'I 'W 1itJtJ ll':i lfll1l ~~-:~ '\J 'W n l':i 9ftJ '\J l lltJ v lllJ'I1mll11i\Ol-:~ 'W . "' 
Ji a cv 9Je: Q,l cv 'J) ' cv rl 

1. CHel'UlU!UUVIU 110lll~9ftl~\Ol!!~~'\J'W!tl'l -:ilfll~'W~~ 1,000-1 ,500 1Jl'Vl !!~1!!~'V'I'W~!!~~ 
o' 'J) .1 I"-' 'J).% 'J) 

fl1llJ~lJ1J':i"W '\Jtl'ltltl ll ':i lfll'\J'W tlllf11Jf1l':i~f1~'1'\Jtl'l ~9ftl!!~~ ~'\Jlll 
QJ QJ 'U cu 

~ v 

2. ~el'lllmuu,~110lll~cllv19i'IOl!W~'\J'W!tJ'I ':ilfllt'i~~ 10,000-25 ,000 1Jl'Vl ~llJfl1llJ 
"' 

I Ql 'j) I G) 9)dl .... I 
- 2,000 1Jl'Vl~tl~'W ~'\Jlli'\J'W~'I &'11fl'I!!1J~'I 

~4vfl1-:i !~'W ffln1lu11~-:~1 M'..t1 fll':i~n~-:~4v'\Jlli~'Wmh11Jfl1llJ'V'I v h'\J vnf-:~ 2 ~lll 
"' "' 

~ '3),%_ 3) ~ 9) 3) I 'J) d Q.l <J} c;j \r) I 

1Jl'lflH ~9ftl~tJ'I1.J-:i~mw~~~~~ 1 '11\)n~v-:~ !'ll''W ~'\Jlll ~ !U'W~'W ~ ~~ 1 ,ooo 1Jl'Vl mmmtu'W t -:i 
v • v 

1 'i~~ 12,000 1Jl'Vl t.l'l~cllvmw;h ~~~ilmll1l~ !~!l-il'lln -;h 12 19i''W\9lv 1 i ~fl1-:icllvmm 1 i tll'W~'W 
"' 

I 

"I 0 -· v cv tn'i1HHNU&Ufll'i'YilUuil.:j't'IU1ielelU vnn:aii 2 

tn'l:l~':i m]jven•lh"l~l1-:i~~'V'Ifl1llJffl!~ 1l 1 'W m-:i.Yh 1 'i~mJ 1l ~ij m':i 1l'I!!~'W 1 'W mn1l!! 1.J ~-:~ 
Q.l r/'j) I 9) ~ 1 o 3) 3) Q.l d''J) G) .c! 'j) ,J. d 9) d \t] ~ 

'V'I'WlitJVllm'I'I1'Wl 1 iJ \Olllfll'W1W1llf1fl1llJ~tJ'If1l-:i1'll''V'I'W1itltlll t'Wil'I1'Wl 'V'I'W'Vl11~nvvli'Vl1l~ tfl'Vl'l . . "' 
'j) 9 I .J d 'j) Q.l riGJ I .c::! I ,J. Q.l <f'G) I .:A 0 ds d 

11~11.J~n t '11lJ 9f'lfl1H~!U'W tltlli'V'I'W 1i t '11lJ 1m lllJ'I1l!!'l1~'19ftl'V'I'W 1i t '11lJ!'V'I tl'W llJl'\J lllll !VI tl! u 'W n u "' . . 
• v v 

~\Ol~'W'Vl'Wf1l-:i~il~ !'V'I':il~W'WTI~Vllihlm!!'V'I'I t.l'lij~vll~tJ 2 Yimw:h1l~1vil-:~ ~l'W1'W 20 !i ~fl1-:i • • 
t~'1lll1!!1.J~-:~1.J~n~vllw'Wi'1'11l-i1.J-:i~mw 2- 3 !i 110lll4vw'Wi'~vm~ll-:~ 3-5 19i''W "' . . 

"'1 & 0 "' 'J)"" .I o' I 'J) 
~\01~~'\Jtl'l~tl':i lJ'W Auxins 9f'I'Vll t'l1!f1\0liJ':ilf1~f1l':i"W~llltl\Ol'\JlJm'\Jl'l (Apical dominance) f1l':i 



d Q.l " ... 1 
"ti'U'Vl 'U 1i u "fl . .. 
~ "' 
Jtl!fl~fll'j'\.11~ 

1) I Ql r/ 
l1U\91'Vl'U1iU{l:i:: • 

l'Vl \911l.Jfl11l.J 

"' 'i)l.J'j1fll 1,500 

~ v~~~ 2 ~1v 
I 
11I!J/ 1mmt~'U 1 i 

\1) I ~I !J/ 
IJl t'j !u'U\91'U 

'Ufll'jlhtu"~ 
. " !J/ "' \1) "' t!Vti'Vl'il:i:: tfi'Vl~ 

1(.1 !~tl!~'Ufll 'j 

~ 20 1i ~fl1'j 

9 !J/ Ql .. !J/ 
':;:: t 'li'Vl 'U 1i u" 1 • 

m"il~ t'Vl'j1 :;:: 

~v~1tu'\Ju~ 
" ~u"n'l1~~11~v .. 

c~J ~I 
~'\J'U !U'U fll'j 

minance) fl1 'j 

o I fj}Q.I Q.l r/ Cf. ~ \1) I j} .d'i I j) 3) ~ 9) 

U{lfHllrHl:i::l"lfeWl'.il'l'l'U1iU{lfl 1 : 6- 8 fHl um.1 1 t'j U{lfl'\JV1Vl~ 6 fl~ 8 h muumYu t~1V'UUV 
cu cu q cu cu q 

I !J/ <!I "I \1) !J/ "" \1) I 

!'li'U tltl£.1 6 !~tl'U fl11l.JV111.4 !l.J\91'j ut]fl'\.1£.11£.1 t~!VlV~ 5 t'j 

G)'j}Q.I 9) Cf. ~ J IQJ Q.l I ")" ~'j) d 
fll'j t "l:ft~\91 'j1U {lflt~u vff~ '11'j um '\J'U u Vfl'Uil 'il 'il£.1'11 mvu v1~ t ~vu fl \91t~u V'Vlu" fl i ut '\.1 \91 

cu cu cu cu 

.de:~~ tid q jl Q.l "'I 0 \1) I Cl Q.l \1) I 

'lf{IU'j:;::'Vl1'U'Vll..l~uu~l..lffl.J'IJ'jtu~'il:;:: t"l:ft~\91'j1u{lfl 6oo-8oo m ; t'j 'l1'jt~u'j:;::mw 1.0-1.5 \91'UI t'j 1~v . .. .. . " . 
• I 0 "" "' 0 .I <!I !J/ !J/ I "' "" """" .I !J/ !J/ !J/ "" u{lfl{ll!~£.11 t 'U!'\J\91'U 1H'U'I1'jtJ!'\J\91U'I1~U{l~ !"l:f'U t 'U!'\J\91.fllfltlff1'U 'Vll.Jfll'ju{lfltlt!V'\J1l.JU{l~ 'il :i::l.J fll'j .. .. 
G) fj) Q.l Q.l rl,.. I .d ")" .. I 0 I d. Q.l d lj) c:l "'I rl d rl ~ 
t 'lltl\91 nvl 'U 1iu {lfl 'Vlff ~ l..l 1fl t ~ Vu{l fl mfl t'l'l tl"l:f~t"l:fVfl 'U fl1'j 'Vltltl Vl..lt u u 'j t C)f'U \91 fl11l..l ~ Ufl \911 

q cu cu cu <u 

.I !J/ ~I I "'!J/OJ Ql .,..,. ~ I .I !J/ ~I 0 .I <!I 
fll'j u{lfl uu m u u 'Vl uu 'il:i:: t "l:ft~m 1Vl u 1i'Vl mfl11fll'j u" flu u m u u mmfl u 'j :;::mwtfl t~'U 2 .. . .. 

I I 3) d I dd ~ Cl 

!'Vll U\91fll'jU{lfltltlV!D'U'Vltl'U fl!D'U fll'j ff'U!U{ltl~!1{11U{l:i::U 'j ~~1'U .. 
QJ Q.lr/1 ,. ~\1) o:::tQ.I Cl 31 
tJ\91'j1UU{l~Vl'U~\91t!UU{l~Ut]fl (Propagation ratio) t~V'Vl1 tU'il:i::l..ltJ\91'j1 1:10 flU uuvuu"~ 

'W'U~ 1 1i ff1l.Jl'jfiU1lUU{lfl'\JV1Vl~ 10 1i li'1ei'uvuu"~'Wu-filifl11l..lt'il1rut~'U L\91~ ffl.J'IJ'jW 
q cu q u cu 

d d 0 \1) \1) !J/9 .% d ,J !J/ " I I d d \1) !llq Ql 

U'\J~m~ flffll.Jl'jfi'U1 tUU{lfl'\JVl£.1 t~ t'U'l'l'U'Vll.Jlfl'\J'U fllu{lfl'Vltl'U!~V1fltll'il'\JV1V t~ t'Utlm1 1:20 .. .. 
9 dnl O d \I)!J/ "' !J/ !J/ G)!J/OJ Ql .. nl Ql d'!J) \IJI 
t'U'\JW:i::'Vlu{lfl{ll!~V1tll'il'\JV1V t~ 1:15 t'U!'\J\91U'I1~U{l~'il:i:: t"l:ftJ\91'j1Vl'U1iff~ Uu{l~'Vl'U1itlt!V 1 t'j cu q cu q 

" m'il'il:i::U1'\JV1v1~ 5- 6ti rviTuu 

~11H~ 2 tJ\91'j1fll'jioif'Viuu'Wu.fiei'uv1~v~11uium'jU{lflei'uv 1!i . .. 
. 

a'n't:lw:;:: 6'VI11~1 6'VIntJn~ 6'VI11~.:1 

~l'U1'U~ll1i < 600 600-800 > 800 

" Ult,n! fl ~ 'U/l i < 1.0 1.0-1.5 > 1.5 

uu"~'Wu.fi: uu"~U{lfl . .. > 1:10 1:8 - 1:10 < 1:8 

Tll;JiG'l tll;J~dltt.~t ~'t1~f,_fi:l~tll;J¢'-I~~ei:!)QJ1M'\I~~ l~ l"li:ll-9(,(,i:l:: ~ l~~::r,_~ tl .. ~,:-, 31 



. 
0 <:I 

t1l!VI[J1 

1.50 !lJI'l'j 

1. m1lJtiTJih 1.4 tlJI'l'j 

2. fi11:1Jtl11~1 1.6 !lJI'l'j 

3. m1:1Jtl11~1 1.8 tlJI'l'j 

0 ' tllt) 

1. fi11:1Jtl11~1 1.4 !lJI'l'j 

2. fi11:1Jtl11~1 1.6 tlJm 

3. fi11:1Jtl11~11.8 !lJI'l'j 

897 

750 

667 

1,794 

1,500 

1,334 

o _I "-' <!'V 
fll~fllU'utl.:J'V'IU~elel[J (Seed cane nursery) 

1:9 762 

1:11 675 

1:12 600 

1:4 1,524 

1:5 1,350 

1:6 1,200 

)} f )J iJ I 'j} 

1:10 

1:12 

1:13 

1:5 

1:6 

1:7 

Vi'Wfiijfll'j'j~1JltiU1~ 'lml'u rtri·nJ 1 'l ml'-u'1'U tV'i tl~1tl~tlfl1Hltt€1i'f1fl1 ~hJijfl'tJm~tJ rt~tll'ltlfl'tl mfi 1 
'" 

& 0 9) ~ d Ql rl9) .d ~ 3) ' d ' 
9f\l ~ ~ 'Vl1 'l '11fl11lJ1J HY'Vl1l'll tl \I'VfU 1l tl tl tl€1~ €1\1 tl f1 'Vl \11'1 tltl tl m fl1 ~ ~! th.um €1\1 {Y~{YlJ 'lJ tl\11 'j fl UlJ€1 \1 

q q 

" . . 
Vi'W Vi tJ €lf1 ~hhr~ vij h fl fl'tJ tJ'j ~m~ mfi tl'U r11 'j ij fll'j tJ i' 1J tJ'j \I~'U ~~11 vii vV'i'lf{Y~ t 'li'W tJ m Yi tl\1 tV'i tJ 

'" q q 

J .r:::l ' OJ c ~ Ql ct.d 'l ' 9) ~ Ql c'9) d'l 'V 
2. ~'1-A:§U'tl~fll~!VI~[J'JJ'YielU'V'IU~ !€ltlf1'V-I'U~'Vl!'l1lJ1~{YlJ 'UUI'l€l~'Vltl\lti'U 'V-I'U~tltlti'Vl 'lfm'j 

f f 'j} I 

t~'W'Vr'U.fifi{Y1:1Jl'jfi1Ji'mi1 ~~~fl1J{Yfll'V-IU 1~~tllJ 'l 'UU~€l~tmri\11J€ln t~'W'Vr 'U .fiVit rtm~ {YlJ~ tJV'i'W Vi 
q '" q 

3. 

"' ! 9f{l! 9ftl {Y 

'jl t'li'U {Yl 

th1i~ hfl 

... o' 
'V-I'U1i m 

q 



ltm 1.30 tt!;'l~ 

Ut111.50 n.JI'l'a 

I QJ Q.l c! 
~ f)l'l'Jl'Vit!fi 

q 

1:10 

1:12 

1:13 

1:5 

1:6 

1:7 

o' 
l.l'ffl.lmtu'ff~ .. .. 

1\J,. tl~ hflttl.l~~ 
.I "~ <!! 
lJtltVltl~ t'Vitl 

<191 .d9 91 
iTitltlrJVI ~ 'lff11j 

q 

" ' I <!I "' 
~'ffl.l \91 tl'Vi'W VI 

::l'll~~::r,.,~J) 

r I I 'jl " I 

tt!;'l~fl1j'l1~m~v~mjtJ~m~\J:(tJ'mrVicitJ'WtttJI'itJ hfiYinmn~m~'lltJ~ hm!'W "1 1'W.W'WYI i'W:( 

91 .d9 91 ?1 91 • 1 91 d. "' 'i 
tltlrJVI ! 'lffl1j t1J'W tltlrlu!;'lf) t'Vi j1~tltl£J\9ltl'il ~tjl.Jl.Jf11j ff~ffl.J'Utl~ ! jfiU!;'l~UlJ{l~ .. 

I T 'jl I 

3. m·n!'llnnu~u~ tfJ'W i1HiijtJ j~ff'1'11ifi1'V'lYl"!~ 1 'W m~ n11l ~t'iftJ llfiYl~~mnu'VitJ'W 
' " i'Wn t~tlfi1Ufll.Jf11jj~1Jl~'Utl~ hfl tGJf'W hfliU'IJ11 f1tl\9l~lfl~ 'Wtlf1'il1f1iltJ~ff1lJ1Hln11l~ttlJ!;'l~ 

q q 

' " Yl~~mnu'VitJ'Wi'W 1i' d ~fl11l.l~tJf1'1JtJ~tJ'tJv1 ~t ~ 1n ·:h1ln~ 1~vmj u 'lfih~ tJ'W tJru '11.fliJ 50 tJ~fl'1 
q q .. 

' " 
tC)f!;'lt'*v"" 'W1'W 2 'Jh ll.J~ '11~tl 52 tl~fl'1tC!fm'*vff 'W1'W 3o mY! f11ju'lf'VitJ'Wi'Wn1'Wff1ji1tJ~nw'iftJ 

q 

" ' 
jl t'li'W 'ff1j1u~l'l'W u\?ljl 40 ni'wth 20 il191j u'Jf'VitJ'Wi'Wn'W1'W 30 'W1Yl ntJ'Wil!;'ln t~tJiJtJ~n'W 

q .. 

n111~ hflu~~1 tt!;'l~j1ffi1l.J t1J'W~'W 

.q ' .... d'.., :: .... 

LFI'i'iN"i111'YI'i1 'IJ YJ 'IJ fi PI 'J tJ 'IJ1~'i1 'IJ . . 

4. m"J!I'l~tlll~u nwt.l~n m"J~!!tlrmn tJa1i'~t'li'Wt~v1numjtJ~nfl'tJv 1~v'Vi'1 111 ntJ'W 

f11jl'l~fl'tJv11l'l'l1i'Wn 1 t~tJ'W f11j1~ilv1'W1mt'il'W cm1v) U\9111 30-40 n1!;'lni'l.ll'itJ1i 'V'l~tJl.lnu 
q q .. 

91: 0 9191 I 9IQ.% 
nn1'11'W1 'il~'1'111'11tJtJV\911t\91~ ~tln 1~t'J1'1J'W 

- I ,j 9 91\li 91 ... o' 91 .d "" d 'i 0 ... 91 .d "' ... \li I 

5. f1l'JI'l'J1~Uutl~ t'Vitl !'11 !~'Vi'W1itltl£J'\'11Jjff'\'11i !~Vf11'il~tltl£J'I'll.J!;'lf)1Jtu~ !l.J\9l'J~\911l.J 
q q 

I I 'jl r 

i'Wn fl1~flt!'W'l'llmV~'WYJtfJ'W hfl l~V'IJ~\?ltlYJtfJ'W llfi\Jltltlf1'il1f1UiJ!;'l~ U!;'l~tl!-!1ll~t.WtJiJtJ~fl'W 
q q 

" mn~m~'lltl~ hfl \9l!;ltJ~q~1l~nfl1jm~'l'll 3 fli'~ 
:.,ct ~ 3) ~ .. I tid t1 ~ o o 

fi'J.:J'fll tl.ltltlt!Vtll£1 1 t~tl'W \9l'J1'iltutlltC!f'W\9lfl11mtlf1 t'Vit!Vl1f1Uff1~1'il'l1!;'ll.l'I11V 
q q 

U!;'l~'l'l1f1 1'J tJ !;'lf) CJftll.Jfll£1 '11 ~ ~ U 1;'1~ ffl'J 1 'il ~ ·;},ij \91 tJtJ' tl Vt tl 1'11 1;'1~ t'l1 ~tltl V 
.. 'U .. 

' " 
11~tJ !llt~tJ'l'11nnn11l~l1-1 

:, d ~ 31 ~ Ql G) t+ ~ td 3) .J d 'j} 0 Q,l 

fi'J.:J'YI2 tl.Jtltlt!Vtll£1 3-4 t~tl'W '11!;'l~f11j !ffiJV fiH'I'l 2 U!;'l1 C!f~t1J'W'J~V~tltl£Jf11(;l~ 
q q 

' 3) ~ Q,l ... 1 ° Q,l o' Q.l Q.l t~.d ... l 
£11~ iJ!;'ltl ~ ! ~ V ~ !;'lf) 1l ru ~ u 'J ~ 'il1'Vi 'W ~ fl ~'Vi 'W ~'l'lu!;'l tll.J tJ 'W tltl f1 (Rouging) 

111~~(;) J)l~~dltJt ~'t1~l"-li::!~111~CI~~e)~QJ 1M~~~ 101l1i::!1.9~i::!:: l'll~~:: $,._~ 1) ~,:-, 33 .. 



r1f11:1W~U1~~1'Yr'W'Jf (Variants or off-types) 

"' "'J) .d 1 9 9 'J) dt ~I 'J)!!-'1 I "' " _3-j "' 
'Vl'U~eHJU'YHl~ !'Wl'tl~ !f1(1 "1 !'Vltl!u'Wf111!!f1uqpnm1't1Wl!!fl(l'U'Vltl'W'Vl'W~ U(l~Utl\lf1'Uf111 

!!'Vl 'im~'il1U'tltl\l i 1fi!!(1~!!1J(l\lfY~H~tlU'1i'l:IJ!'tl~ !f11:1~1m fi11U(l f1~tJC.l'H(llf1'11(11U'Vr'W ~ !~ 'Uf111 
.. .. q 

'JI I I I I 

u(l~f)l'j!!'lh41~tl'U !ijtluuu~l'imil tl\ln u tl~1.:~ffil1m:JJtlYJf11l 'il~vh 1 ~i 'jfl~m.JI'i 1\1"1 (1~(1\1 m1 !fftl:JJ 

"' " 'J) "' " I "' "9 'J) o 'J) 9 'J) o::l o 9 'J) 'J) "" ""' 'J) "' 'tltl\I'Vl'U'Ii 'il~'lf1(1\lf1111f11:11!!u{l\I'Vl'U1i !'Hff~tll~ 1J1HtltlU !'H!!'tl\lm \l'il~'Vll !'HtltlU'Vl'U'Vl1'U 1Jfl1J fi1Jf) 'U 
q q q 'U q 

'JI I I I 

i 'jfi1Jlf) ~ u m1m1'il!!U{l\ltJ~1'~ffil1tff:JJtlt~u ff '~'Vi ~1t~umf1 -n1 i ~ ff' '~lf1~t~u mm1 ~~ uf1 ~ 'tl tl\1 ~ tJ u 

ul'immt(l~unl'tl ~~~uYh'I'Vi m1iiuu{l\I'Vru~~tJu~ffmnw tt~\lttHtrlm41 I UU(lf) 'il~ff'l~>m i ~ 
q .. .. 

YJ(IYJ~~~tlm~:JJ~u H~tJ ~~'Ulutl tf11:1~1miin1 I 11~:JJ~wm~m1-n1 I 'i~tJun 'il~ff'~~u 

fl1":i'ril!!UI;l'l~u~eem'llB'Ifl":i~1'lflfll":i!fl'I:JYI":i 
Q 

" " oi1'U'tltJ\Il'itJ'W'Vr'W~~tlU !~'Wl'lf'U!~U1tl1Joi1'U'tltl\1!1J~~'Vr'W~ (Classes of Seed) ;jtl 'Vr'W~fl~ 
q q q 

~ ~ ~ ~ ~ 

(Breeder seed) 'Vl'U~'H(lf) (Foundation seed) !!(l~'Vl'U~'UU1U (Multiplication seed) 

vru~fl'~u(l~vru~'Hr:lmJ~~~fl'u6 "1 '1111f1 ;it) fl'u61~uvi'lfl'iff'Vl'j';itu1J5 !!(l~fl'u61~uvi'lfl'i 
q q O.J cu q q O.J 

I 

'tltl'U!!f)'U 

fl'u61~uvi'lfl'iff'Vl11w1J5 iiu~mwmm~~vru~'Hr1f1 3.5 ~1ul'itJu c 87.5 l'i) <u q q q 

1 l'il~l'itJu'Yru'f~tJu 4o,ooo l'itJu 'il1f1 8,ooo ~1"1(1~ 5l'itJu 

-Yru~'Hr1f1~ r1~~ ~~ 'il1f1fl'u61 ~ uVi'lf I 'i ff'Vl n w 1J5 u(l~fl'u 61 ~ uVi 'If I 'i 'tl tl'U u fi mJ1 I u u (If) 
q cu q q 'U cu 

'J) I "' "I 10.4 m'W'Vltl'U '111tlu1~1J1W 

"' " ,.J ~'U~ 1 • 
o::l o::l 

!!'ti\I!!H f)ff 

l 'W'tiW::~u; 
!~U\1 1 11 , 

~lf 

90 X 90 C)f1J. 



l'lfl~l\lilJ~lfl 

" I d. 0 

I 'lf1\IU'Vllfll':i 

~ R I 0 

~\llJ~fl 'Vllfll':i 

I I .1 
~ lfl(11\l'lJU1JU 

~ d I 

ll\I'U elti:UU'H€1 \1 

~~ ~~el\lflUfll':i 
"' o' :'1 

'Vl'U1i !lJUfll':i 
I q 

';iul tJ(IeJ\Pll ':ifl 

\P}(I\1 fll':i !~el:U 
-=:t ~v Q.l 

'U :Ufl:Ufi:UflU 
~ q 

rlJfl~'\JeJ\Ifl'eJt~ 
I '] ~ 

fl ~~€l'\lr.m 1'11 
u 

.e!. Q.l "Q.I l) fltl 'VlU1ifi\Pl 
q 

u61<0t~Vi'lfii 

i) 

riut11i1JtJ€1fl 
~ 

Q.l Q.l r/ I ,.. ~ \1) .cd Q.l .t:!i CJ} 

ell'l':ilUlJ€1\I'V'IU~I'leJUlJ€1\IlJ~fl (Propagation ratio) 1\Plti'Vl'J tlJ~~:Uell'l':il 1:10 flel eleltiUlJ€1\1 

"' o' II) I 0 II) R I R I II) ~ IIJ I ~ ~ R I ... ""' "" "" 'l d. o' 
'VlU1i 1 t':i €l'l:IJl':if1Ul !1J1J€lfl'lltlltl t\Pl 10 t':i tlleleltiU1J€l\I'V'IU1i:Ufi11:U!~':itl.H\9l1J !\91\Pl €l':U1J':iW 

q ~ q u ~ 

G G o II) II) ~'] ,: d .1 'J) I d G II) 'J)'] "' 
U'll\IU':i\1 fl€l'1:1Jl':it1Ul t1J1J€lfl'lltlltl !\PI !U'V'IU'Vl:IJlfl'lJU m1J€lfl'VleJU!\Pltl1flell~'lltlltl !\PI !Uell'l':il 1:20 

~ ~ 

'l ,;_I o ,; IIJ ~ 'l ~ 'J) 'l ~"' "' <I "' '1 ~ "' " 
!U'llW~'VllJ€lfl€ll!\Pltl1ell~'lltlltl !\PI 1:15 !U!'lJI'lU'H\IU€1\1 !CJfel\9l':il'V'IU1i€l'\l ell'l':ilfll':i !'lf'V'IU1iel1~~~ cu q cu q 

" rwt~\1 1 ii 'lltllt~il'i' s-6 ii rvhuu 

~lfl\llu1<0't11J€lflfl'eJtl\9ll!~t11t\Pltl'lflLUti\I'V'I€11€l'~fl 40 1u neJU~lt11J€lfl€l\IU1J€l\IL~':i~tl~ 
~ . ~ 

II) ~... R I 'J) dl 
90 X 90 CJf:IJ. !\Plell'l':ilfll':ilJ~fleJeJtl~\ltl\1 1:150 

ln:J~(i) l"ll:J~J,~t ~,~r,.ril\)~J)l:Je'-li».~~o<J 1M'V~.t~ ,~ l"lil\ll~"'-il\l:: .t~ ,~~::r,.~ n 
" 
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I 

<:1 

1J'YI'YI 5 

11lYU1 fufi * 

' ' "' 
f11'H'il1tyt~u 1\91~fl~~m.Jii 61:1'iJ,)vV1~1!~'U ~fl uff~-r;r;h~ VJVf111f1 f1111J~fl'U mmfl' u1 

fJWtnnJ'~'UM~h.!~!'H'm~tfll~am~tl~ne\'eHJ th~ntJu~ 1v~mJ tu~~~ ~hmi'u 3 ~f1£Jtu~~ f1 

1) ~f1£Jtu~'V11~f11f.JflWl 2) ~f1£Jtu~'V11~lflii !It'!~ 3) ~f1£Jtu~'V11~~~h1'Vlf.Jl !~'U~f1£Jtu~~~~f.J1flU'lflJfl 
I jl r I 

ut'l~u1mtu~tJ~iY~ii;1\911'h~"l iu~ul'l~u~~~u'Vljvl'l1t~n"l i~t$itJu u~m~'Vl~ff'\911hny "l VI 

rifl t M'tnflm~u1u m1~1~G"' t u~u t'l1u m':i~flvffmvBu'Vlj v1\91t~ ~~'il~iiH't'l~ flfltuff1J1T~~fl~~u~ 1v 
I • • 

1. ll'mlw~l'IHmum~'Ua'l~ul ~u~~mm~'ffl'H i'uu\!n~tJvtTu f111 t~u ~u i 1u ~linn 
"' "' 

~1JtJ 1!!t'l~':i~U1f.JtJ 1 L~~ ij u1mtu ~'U!'H ilv1 (Clay) ~u~!dimf) 5% 

'Vl':ilf.J!!iJ~ (Silt) !!t'l~'Vl':ilf.J (Sand) I~'Ufl~rlth~f1flU 

fl~in~t~v~nu iif1111J 1 tJ i ~~~fl i 11' mmfl'~1f.li'Vl i~~ 

1 f) f.)~ 1 i tJ ~ 'U ~(if) i 1! 'H 1J1~ ff1J 'ff1'H i' u tJ t'l f) ~f) f.Jf11 'j .. 
"" I .I d ?I d .I 

'il:: 1J ff 1 'U 1J 1 ~ f1 flU 'V1! 1J 'U ~ fl ~I!~ ~ 1J 1 ~ 1J 1 tu 50 

.I d'd "'"" .I d'd "' :ll ' ' '1 ' llJfl':i!CJf'U\91 flf1 50 I1Jfl':i!CJf'U\91'il~!lJ'U'lffl~11~ !'Uff1'U 

d d ~ .<::::::), <I d tl~ rl d rl d ~ o£::!, QJ ' ' ' .<::! 

~fl~!!~~'il~!ll'U!'Uflf!'U 45 !Uf11!CJf'U\91flf1 5 nJmtCJf'U\91'il~t1J'UtJ'U'V11f.l1\91tl ff1'U'lff1n1~f1n 50 • 
d'd "' d d'd "' :.,. d'd "'"' tum !CJf'U \91 'il~tllu mmfl' 25 tum !CJf'U \91!!t'l~'U 1flf1 25 ttlm !CJf'U \91fl~!!fffl ~ i um-w 

m1'W 

i~~1fl~11tH 

~\Jl~U'tV'UFh 

u g1 \J th :an 

th::ml'I~\J; 
, 

4 .. 

mlfli\JtJ~\J 

"'i .. 
l'IU~tl.:J~\J 

ff11Jl'itllh1 

ff11Jl'i tiLL l'l 

tll'Hl'i ,~~ 

11 f) mr fl ~:: 
~tlfl~Uff~.:J 

fl111J 1 tl; .:)1 

fl111J'H\J1U 



-mnn 1ufi * 

~ 
~ 0 

i'el'U 'ellfllfl' 'U1 

~ ~191{.!\1 'Ufl~fl \PI 
I "' 'J) 
'l 'IHU~'Yl11 ~ \91 tl \1 

II fl11l.J!lfil~1 
.J .::ll 

[11'W\Itu'Ufl11l.J 

r \1'\J'el\I~'U m ':i 

I 'J} 'J)" 
ll.J~fl11l.Jt'\J1 !11 

' ll] ~ 
l 'el~l\1 !':if1\9ll l.J 

hl'J 1~Wf1~1\l~ 

\9li"l'el~11'Ufl11 l.J 

., "' 3 flf1'1:1W~fltl 

l~t~~1n1J'lfi1~ 
I ., "'" I d Hl'\911 mty "1 'Yl 

QJ.Q, .<::::\ 'J) 

I 'IJ\91'\J'el\1~~~1~ 
.Q, I .c:l.c::l 

~'U':i1'U'Yll.Jfl1 'J 

})l~~::r"'~f) 

~ ~ 

fl1':ioWnHuT'J1 ~utrlu~hm4t~lHJ11J M~m'l~t~~IPltVi~'liiPl'!!u 'V'lt~11~1tm1~11't~v1\ll1~11J "1 
\J] 'J) 'J) ~ 0 QJ I ~ : 9JJ j) d 9J l.l) 9J 9J j) ~ d lj} 

~\PI \PI1 ~l'l1tt~\l 1 \PI ~u 11'11tl ~1\1\PI'U llllf ~\PI'U 1 i 11 'lf'U'V'l t~11 ~tl ut llu n t~'U ~\PI mntlu \PI'Ut llu n t~'U n fll.l 
g) I " _& ~ Q.l 9J .<=:\ j} Q.l 1_a ~ d efe.. j} d I 

'\J'U 1\Pit~'U~1i!J''U~f1m\l'lh~mru fl H'U 1 111Jf1 t~'U \PI'U\PI1 ~l11Ul.ll.l t~Ufl~'U 1'lf 1J \PI'U i m lluu~u 1Jl\l "1 
~ ~ 

iiPl~fl1'Jf1\PI'I11UUlltl!tfl~f11J 1 tl'li'1\ll1U 1 ~1~'U uuvhtrl'UUH'U 1~~1~ Uf1~~111:J'I1n~1~ ~'UU'U 11~~\PI 
"' ~ ~ ~ ~ 

'flci1utl'J~Ul'Yl~umil~1l1~t~~urwt~fl~t~~\PI u~~1~uuu~1trluuHu 1~1:Jtnu 1 ih ~uuu ~IPltrlu 
"' 

~ I I j} 0 d I \J] 1\J] 'j) 'j)& d d ~ ~ d e., J t!f ~ 
tl'J~tn'Yl\PI'U':i1'U Ul'lfll'Yl1t1luu~u ~l.l ~\PI Ufl~':i~m1lutl.l\Pil1~11J \PI'U'U'U11~t1lu\Piutut~l1~11Jlf':iti\PI'U 

"' ~ ~ ' 

'Yl':i1~ tU'fl~'UVJ\1 3 "f1fltu~11~Ufltu ~l.lu~'Vittl'lf1~1\lnuu~\PI\I iM't~u 1 um'V'l • 
y 

"' "' I'Wfl~'W 

' ' ' "' "' 'fl'ilU 'i1'W'fl'ilU 'i1'W 'i1'W!'t'I'WU1 l't'i'WU1 

n1tU•m'llilwu'llr.:,\wm J 

fi11:11WJumun1'7t.'llillluLL'll•~ J 
01ni1:11LL.::'Wfl J 

0171!!flillll..h ] 

[ mri:uJ1 

[ fi11~111LU01t\a 

"'"""' " I .J ., "" "' 'L I I I fiW ~l.J'IJ\9ltlf1u'J~fl1'Jlf'U \I'\Jtl\lflf1flill~'Yl1\lfl1~.fll'V'l'\J tl\1\PI'U fit! fl11l.J IU':i\1 Ufl~fl11l.JU 'U 'U • 
~ "" .J ~ "'"" "" d ~ ., : ll] 'Jiq 'J)'J) ll] 'J) "' ll] ! 
'Yl'IJ'\J'el\1\PI'U C}f\IU~\PI\Itl\lflill ~l.J1J\9l'\Jtl\I\PI'U 'Yl11~!f11Jf1f1'U 1Ufl~tllfl1fl' t1 ! lftltl~ 1\Pilllfl!'V'l ~\I I 'J 'J 1l.J'Yl\l • 

0 Gj 'J} 'J} ~ <:o ll] 'J) "' ll] <:o d .::ll <:o I ~ 'J) ll] I 
~1lll':i ti'Yll t lf':i1f1 tit! ~u m f1 f1 fl\1\PI'U ~ \Pilllnt'V'l ~\I 1 ':i \PI'U 'Ylt u'U \PI u \PI1'U 11 ~ u u u 'Yl1J m f111 u 'J 1 f1 t1 t1 ~ 1l.J 

~ ~ 
"" ll]" I 'J) I ll] 'J) 'J) "' "' 'J) "' 0 "1 'J) 'J) 0 

~1lll'JtlU'Yl\I'Yl~flfl\I\PI'U IU'\11\Ifll\11\PI 'J1f1tltl~11~lf\PI~'U lf'Jtll.J1'Uf1f11J 'Yl1 !lttltl~\PI\PI'U1Uf1~1i1\9l . "' . 
ll]'J}'J} 'J) ~ ""d 1 ~ oG]'JI:ll]l ~ ll] 9 ""~ ll]'JI dt 

'elllfl'J !\PI'Utl~fl\1 tltl~11~Ufi'J~Uf1'J'U \PI'U'YlU'U'U'Yl1J'Yllllf'U1!l.J~1lll'JtiC}fl.Jfl\lltJI'U\PI'Uflf11\PI tl.Jtl~'U 

l'lf111il' n 11~tn1Plm':i 1Mf1~1'lf~~1\ltt~1r:hMU' 1~u~ufl11llt~IPlll~ll1J'Jru ~'~ t~t~n i tl trl t~tn\PI ~uu~\1 . "' "' 
9) d d I d dt .<::::\ .<:::::\ lr) I d Q.l -: lJ] 3/\1] 9J 
'flt~~nu~\PI\I'ellfll':i!lf~1m 1t~~1\111\Pit'i1 t'Ut~\1111f11Pl'U i u 1J'i nru 11n ll.l~1lll'itltn1Jf1f1'U 1 11 11Pllllf1 

~ 

fl11ll hJ1 \IUfl~uuuVi1J'\Jt!\I~'Uil~1lll'itll\PI1~ 11Pl~tllff~fl11l1Plttlt~1t~'U l'l'lft~\ll1\IL u ~u l1~t1~1 
I ~ & d I : Q.l .<::::\ .d G) 9) 9J 9) I I 

m1lllf'W1U'U'W\PI'W C}f\ltllumm~\PI\Ifll'\Jti\I'U1lf'Uf1'\Jti\I\PI'U'Ylti1J tl1Ulf\1Uf111'lt~ llf'U1~ 
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(Bulk density) UtJfJf)';h 4 f)~:Jj~ij~f)1Jlfftl!9f'U~!:JJ\'l':i u1mw'lfv~-:h~1'U~'U1h~mw 50 !UVf!cl}'UI'l' 
QJ ~ d c:j rf I .e:!i ~ I I del I QJ ~ 

u~~'J~~'Ufl1l:JJ'lf'U~~~~'YI!1l'Uu'J~ 1fJ'lf'U~V'Vl'lf (Field capacity : FC) 9f~fll~l~"']'U'\J'UV~f1'U'lf'U~ 

~'U u1mw~'U u~~m':i1 ~!fi~V~~m'\J'Ul~ hmJ!'Uuu~~ ~V~lfi~m~mfJm'Vl'\JV~~'U~ij~~~vm':i 
u 

~ ~ 
~ .ot:!l ..:!t ~ Ql .:::::., ..::::! 0 .ot:!l 1 !Ji 

- ~'U!'UV'\1 fJl'U'I1':itl~'U'YI':ilfJ'i1~ 'il~m~m':ifftlHfffJ'U 1u~~1il~ tll'l1l':i'Vl 'lf ~ fJflf1 'lf~m~ 
'U u q cu 

'l !)Ia. ~I d I "' "' <!I I IIJ !Ji <!I .I 
~~ &~~'U u~~!u'U'YitlfJtllfffJ'\JV~ff~'J'Vl'lf !'lf'U &ff!~V'UHtlfJ 

"' "' 
~,: ..::::! ..::::! ~ ..::::!1 I d ~ .ot:!i dt 

- ~'U!'Utl~~mfJ~ :JJf1l':i':i~'UlfJ'Ul!m u~~:JJ'lfV~1l~'\J'Ul~!~f1:JJlf1'U':i!1W'JV'U':ilf1'Vl'lf !:JJU 
j/ I 'j} j/ 

ij1.Jl'li'~ 'lfu~-:h~'i1~\Jf1!!'YI'U'Vi~1fJU Tvh 111''Jlf1'\Jl~mmff '11~ mfi ~m':i 'J1:JJI9i 1'\J u~~'U!~'UoM'U '11'U 1u~~ 

uli'~!~'UUN'UU~~ thiJ1:JJNl'U~b~'U l~ mnu~~!fl~~'U~l'U l~~lfJ ~~ij ~~m~'YI'U~tlm':i'l1~~':ilf1~f1 
fflm~~.Yh 111'~m:JW~'Yil~mfJm'Vl'\JV~~'U 1 'U 1 -i~um~u:JJ~~ 

q 

~ 

1. m':i 1t~'Vl'J1'U'l.ivfJfl~~u~~ 1~t~nn 1t~'Vl'J1'U~'U 'il'U ~~!~fJ~!~'UH'U 'i1~~l111'v'Wmfi~'U 
"' q q 

!Wf119i1Vt!f1 'i1lf1 tl'U tl'4.fnfi'Ul~mh~ 'il~!~ fJ~I9i1tl'U!~'UUN'UU~~"l Q l'U ~1'11U l~'U ~1111' fJtl~~t!fJU'YI~ 
,1 IIJ !Ji dt .I : IIJ I dl cl : IIJ !Jill] !Ji !Ji dt .I !Ji !Ji d I cl 

'YI~~'\J'U:JJl !~fJlf) !lJtlH'U~f)'Ul'il~ &:JJ9f:JJ~~!f1'U'Ul !1 l~'UtlfJ !lJtlH'UU~~tltlfJ'i1~!'11fJ1tlfJl~'J1~!'J1 . ~ ~ 

2. m':i lfi'Vl':i1'W'Vifl1l:JJ~m~~'U!~ fJ1tl'U'U l'U "l ~l1li'i''W ~'U \Jf1 1 fln~cifl'il'U!~'UUN'Wfi'U 
.ot:!i d .c:::t I ~ ~ G) 'j} \1} I .d/ c:j : \rJ 'j}lt) 9} 'j} 'j} \rj I 

'11'Jtl'YI!'JfJf11l ~'U~l'U ~'U &~'JtlfJ &fl'il~U'U'U'YI'U !f1'U'UlU~~tllf1lff !1 &~'UtlfJ 'Jlf1tltlfJ &:JJffl:JJl'JfiU'YI~ 

3. m'J!~l~vm~'Wm':i~lmmff'l:l9flf1Vi'lfu~~~'U'YI~fJ1~fl 
q . ~ 

4. m':im'EirJ'Uill'llt!~':ifi'U':i':i'Yif1'\J'U~urJ1'Uuu~~ !'Vl':il~Ul'I1Uf1'\JV~':ifi'U':i':i'Yif1 '\J'Ul~ 25-
q q 

40 19i'U 'i1~!fl~fl1l:JJf1~'\Jtl~~'U~~ 15.3 fi1~n~:JJ~tl~l':il~!9f'U~!:JJ~':i ~l111''U1nw~'U':i~~'U 15 

!9f'U~!:JJ~':i u u 'U Yi'U!rlv~'Wuli'~ u~ti'l~wu fJf1U 'J ~f1~'\JV~':ifi'U':i':i'Yif1 'i1~~1111'~'UUU'U 1 U'il'U ~~':i~~'U 
q 

..... ~ "" 
2. tlfl'I:IW~'YIH~fi~'Uel~~U 

- ufit'l1fJl~'U (Soil pH) '11~t!fl1l:JJ!~'Um~-~l~'\Jt!~~'U Jlv~v~1'W'lf1~f1'J~tlt!'U'I1~tl 

.et ~I 'j} .a. .c:::1 & d I ~ d,:::~ I ~ I QJ I ~I I 'j} 

m~ '11':itl!u'Uf1~l~ fJf1!1'U~'Umfl~9f~ffm'Vl!1l'U~l~ ~'U'YI:JJfll pH ~lf11l 5 'i1~1l !u'Um~flt!'U'\Jl~ 

'!i'Um~ ~l111'~vfJ~~~vm<Jv~ff Ufi~!GJffJ:JJ u:JJnihC!ifJ:JJ u~~ 1:JJil'U~U:JJ l~UVfJ '\JW~!~fJ1tl'U v~~iJir:JJ 
q "' "' 

'il~~~mrJvvnmmn 'il'U!fl~!~'Uv:i'l:l 111ufi'1'lln;iv m':i 1 riu'W ~~ 1 'U ~'U u'U~1 ~1 'U m':i!f111~'J~1 1 u 
"' "' 

... " f)l'J1!fl'n::11 

2+ ,. 
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~~'U~~iu1 
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~:JJI9i1~1fl~l 

(N) .Wmnio 

fll:JJ::~'U (S) 

(B) fl~uh~ 

~l!~'U~tlfll 

~tlfl 

l'i'v~m'!ilfli 

~!~'Uu'!i:: 1 

2523) lil~tl 

~lH~vuun 
!~tl:JJ 1 fl'JlJ L 

" . " <!I "' .... 
'VfUfl '!idlJfl.:! 

Utl:JJ 1lJ!Ufl 

1~om'i1ri1i 

u1mw ~.:I 11 

!'11 :JJ1:: fflJ u 

l'i'v.:~m'!i'Utl 



I "" 

1:JJ'I1'W1U'W'W~ 'W 

"I "' ~ o' ill 50 luel)!CJI'W I'l 

"" ,::!~ I QJ .<::::). 

W'\J'Ueltlf1U'lf'W ~ .. 
' ~ dd I 

~'U 'l'l:IJ I'J(ll'lelf11 'j 

'lf1~tltlf1'lf~~1-:l .. 

"' ,j 'jel'l.J'jlfl'Vl'lf l:IJ el 

d " 
.1J'U ~'U '11'W 1!!(1 ~ 

' 
"' <'I i'l1tl-:l'jlf1(lf1 

hiMelumfl~u • 
'l 91 91 
'11tlel~elelt1U'Vl -:l 

I ~ 

fltll-:l';i1~!'j1 

~I I <'I 
'il'UllJ'Ulli'J'W'VlU 

Jl~{l'll.Jl'jt~um 

~~n~1n~ 

:i'l'lfl '\J'Ul~ 25 -• 
Jtu~'U'j~\Plu 15 

.JlU'il'U~-:l'j~\Plu 

I <!I 

l-:lfl':i~elel'U'I1'j el 

l~~u1mw 'fil ~ 

N';i~1-:lf11'j'\J1~ 

I d ~I 
J'il~:JJ{l'flll'llu 'W 

l'Um~~el'U~l -:l 

tl'dfl'Uel~(lih!:u .. 
l'j!fl'I:J\Pl'j~1ltl 

ll.i:i~ tl101bi::S'%bi)) 

"' 11] "" ')'')'li] o'.k '131 1-l'l"' d 31 31 0 
rwtlu'\111 tlu ~~~~'j'Vl M'Wil'W U(l~tlu ~~~(I ~:u'Vl CJI-:lf11'j 'lfilummu 'Well'l)l'Vlt~f11'lel-:l ~~l'lel-:l'Vll 

'\1 1U <u CU '\1 IU 

fll'j itfl 'jl~MI'l 1el Vl-:l ~ 'W 'l 'W M el-:l tl B '11'~f11'j l fftlf-i tl'W 
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mtflt~m'W 'lfl~ 

Dtlf1 t'li'W ,)~111~ 

l~em11ut~ t'IJ~if 
" ~'el~'Wri1'W'l11qj 

~'jtU~l ~1lty111 
" "' ... A I 'J) 

n) JJ'Vl~lJ~f)eJeJtl .. 
~umv~u ul91~ 

I 

" ' & <!I 
lf)'IJ'U !'WeJ~'illf) 

'J) 'l'J) 
~tl~ 'JH1m'lleJ~ 

r.u~n 'l 'W~'W i:u 
~'Uf1U11~f1!~tl~ 

" h <!! "' 
l ~lJJ'lf'W 'il:::J.Jf)l'j 

~""il:l:: ~n~~:: r~~ J) 

'j} CJ} 9) ''l g) ~ j} I 9) ~ 9) .d ~ O!:l c.r .d ~ I 'j) d 
u~ntltlti~'W~'Wm~u~ mm~Hl~eJeJVfl eJ'W 'Ul~m t'V'l 'jl~t~t~vm~v~nmt 'il'jUJt~u 1 ~'VI ff'W n 11eJ eJ V'Vl 

.. v 

u~numv~'W U'j~f)eJUflUf)U 'l ~ffl'jfl11l~1'lfoW'lfLliL~ Hl;l !'V'l'jl~':httl'W~'W'Vl'jlf.l ~fi11JJ1;11~~'W .. 
d. fj) 9) ~ \1] 9J I o 'l j) tl .c::t. Ci 'l 'J)il o "'> 

u~~J.Jf11Hif1'lf~m~11'Wl~'W ~~~1v 'Vll 11fi11JJeJ~JJ'ffJJU'jill'IJeJ~~'Wl;l~l;l~ J.Jf11'j 'lf VfleJf1U1H~'W cu q cu q q 

i <i 'l 'J)il <!I 'l 'J) 'J) O "" I 'l 'J)il d "" 'l 'J)il 'WUlnltl J.Jf111 'lf • ti'V'l'lfff~Ul;l~f111 'lf'lf1'WeJeJtl (Bagasse) Ul~ ~~'W ff1'Wf111 'lf • tl!fiJJ 'W tiJJ 'lf • V 
0 " 0 

ff~1li~1il~eJ11111oW'lfmu iJvJJ'l ~m 11 tl'V'l 11'Wfl1 1l~1'lfoW'lf 1 ~ v~-.1'~ li 'l ~1 t1 1 m~'W\911J.Jtt1;1~1 t1 .. . 
.,,;,. A I"' 'l 'J)... .% 'J) <!I 'J) d II) I"" 'l 'J) 0 ... ... <!I I 

u 'VJ'j f)!~ tl'j'VJJJ f111 lJ 1 u 11~ 11 tl'ff ~'IJ 'W 11'W 1 v 1~11 1 eJ {leJ!{lf) {!~ ! JJ 'W tiJJ 'lf'ff11 f)1 'il~ 1'lf'V'l 'lf'V'l 'W fl JJ .. . 
i'lfVi'lf t'V'l11~-;hm1~'il1f1Ul;lmi't~mff~ 'il11U 1~'WUM~ f111fi1UfiJJl'lfoW'lf 1 ~v 'l ~ff11 il1 ,)~ l'lfoW'lf (Pre-.. . 

" " 0 

emergence) !:J ~~ ~Hl 1lty111ff1fl ty 'l 'W! 'IJ ~ij ~ eJ ~'WU ~~ ~'W Yi ~'lh~ ~'W ~fi11JJ ~~JJ 'ffJJ\J 1 w ~1 
rlrumhflt~uri hfl'lU'Il11 hm~v1t'll1u~~ hfliu'il~m~t~~ 1lru111UJJ{l~ !~uri u1;11n ~1~ 

v • v 

'J) 

11'W1~V11trn~11'WeJ'Wf1eJeJeJV 

0 " .I 'J) dd& 'J) "' i .I ... 'J) 'i I 'J) 'J) 
f1111J {!f) eJeJ ti'Vl ~ 'il ~~eJ~JJf111 11~ UH'W 'W f111 1J {!f) 'IJ 'W m f) 'il ~~ eJ~ 'IJ eJ 1 fl119llff ~tiel tl! 'IJ 1 .. .. 

: 9J d I d. ~ d 9) 'j) I \t} I j) 

h~~1'W'il1n h~~1'W'W1~11;1 mttlum£J~1m11vvt~v JJ'V'l'W'Vlm1ul;lnt~t~vut~vn115o 11 'il~~1nt~t~v .. 
" t,j'11m~1tiu'l511 li11v'lmu c'111m!11f11m) tw~mJJ'V'l1~11'lfil'rutil'~~t~vul;l~th~11;l'V111v 'V'l.rY. 

v v v 

'l 'J) 'J) : ~~ 'llo i'J) II)•! dt <V 

2527 11fiW~m1JJf111eJeJt1Ul;l~'W119111;l'V111tl!lJ'WHf1111'W~ 11'lf11 1 1'Vl~U1~!'Vlfl' J.Jlti'W 'UeJ1Uf111 'il~ .. 
'jl I 'j} I 

'Vl~tuvuttlu~ul;ln~t~v Viuliul;ln~t~vt:Jfl1nh~'il1f1 h~~1'WU1~11;ltnuni1 so f11mJJm tVit~l;l~ .. .. .. 
I 'j} f I 'jl 

f111J.Jtffv~ ium1l11 1 'i~t~Vfl11t~t~nViu liu1;1n ~t~vli'ff1JJ11tl 'l 11u 1 ~~ f111~m1ufu1~~uuu1;1~ .. 
I I 'j) j} j/ 

A I 'l 'J) 0 <!! II) I 'l 'J) 0 ... I 'l 'J) 0 "' 0 II) 'J/d I A I 'J) 
lJ~f) 11ffJJl!ffJJeJ!'V'leJ !JJ 11'W1'1J~U{l~ff~~1f)~eJf111 11'W1 J.Jf1111~Ulti'W1 ~~~ f1eJ'Wf1111J{lf1'il~~eJ~ .. .. 

d. Ql ct'd 'lg),..l .. 1 'j) \1]3/o Q..l t/9) ~ ~ I CV r/9) I d 
!~ 'j tiJJ'V'l 'W 1i'Vl 'il ~ 'lflJ 1;1 f) fl1 1 lJ 1;1 f) eJeJ v ! 1 'V11'V'l 'W 1i ~ 1 tl~ 'W ttl~ 111 eJ C}feJ 'V1 eJ 'W 'V'l 'W 1i eJ eJ v 'il1f) u 111;1~ 'V1 

q OJ <u q q 

C! G)9J ~ Q..l ~ I ~ e: d 
Ul;ltl~ hfl Ul;l~fi11J.Jf11111~UH'Wf111 t'lfUH~1'WUl;l~tmeJ~'ilm ~~vm'V'l1~eJV1~v~ 'l'W'V'l'W'V1Ul;lf1 .. 

0 " 

~t~vlimf¥vu1~'W 'il~l'i't~~l11m1Ul;lf1~t~v'l 11..1ununm Ul;lnl1u'Vlml'~~'W ~n t'V'l11~i1 ll1U{lf1~t~v .. .. .. 
" 'J) "" IIJ.I 0 'l 'J) <!! 'l "" II) I "' ... 'J) 0 "' 'J) 'l 'J) 'lf1!f1'W !1J'il~'V11 11fi11JJ'lf'W 'W~'Wl;l~l;l~ 'il'W !lJ'V'leJ!'V'ltl~f)Uf11HeJf1'1JeJ~eJeJtl Ul;l~eJ1'il'V11 !11f111 'lf 

ff11 tfl ~~eJ~ ti 'W f11 ,)~ i'lf-vi 'lf 1:J 1 l'i' Hl;l rd eJ~ 'il1f1 11u 1~'Wu 11 ~ 

OJ ~ 'll <!I "' 'J) ... "''J) d A I ~I ... "'d"' 'J) "" A I ... ... II) 'J/d ... 

Vt'U~66£1 f111!1;1eJf) !'lf'V'l'W~eJeJti'Vl'il~lJtlf1 fi11!1J'W'V'l'W~'Vl !11H1;1Hl;l~~~ 1J1U~1 ~~~f)U'fffll'V'l 

" 
fJlJtllf11fY fffll'V'lU1\PI~eJJJUtlf1 Ul;l~f11n~U1~'1JeJ~ 1 1f1Ul;l~UJJ1;1~ iwmri~Utlf1~eJV'l!'W "l 

... o''J) 

'V'l'W1ieJeJtl • 
0 " 

li'lf11 1'i~t~vu~n 'luu\9ll;l~fllfl iull'il'ilil''W ~~u .. . 
mflnm~ !l'i'uri ~u~ut~mfl92-ll, 'ff'V'l11ruu~ 80, 'llt~uuriu 3, tfl99-72, v'Vlt~~ 12 

q q q cu 

mflmut~ !~uri ~'W~ UeJl;ltfl 92-11, V'VleJ~ 8, V'VleJ~ 3, tfl 84-200, tfl 99-72 . .. .. 
Q.l ll] 3} I Ql t/ I I 

fllfi~:::1'WeJeJf) !I'IUf) 'V'l'W1ieJ'VleJ~ 1, eJ'VleJ~ 5, !fl 88-92, Utll;l!fl 92-11 . .. .. 
Ql .d ~ lr)3J I Q.l t/ I I 

fllfi~~1'WeJeJf1!'iW~!11'WeJ !~Uf) 'V'l'W~ !fl 88-92, !fl 84-200, fJ'Vltl~ 1, 'UeJ'WUf)'W 3, 3-2-023 

Uti~, UeJ{l!fl 92-11, ~'VleJ~ 5 

J)1~~G)J)1~~"d1llt b'11~r~r~~J)1~~i5~.;-~'<l1M-v~~ 1~ J)~1~bb~:: ~ 1~~::r~~ J) 
" 

~~147 

-



'J) ,J d .J 1/J I 'J)'J) <V <f-=t <V "1 I 

m5i.J~m:nw'l'W'Yl'W'Vl'I1'W~ 'l !1.lfi15L"lft!t!CJ'Yl'W~t~HJ1 fl15i.J~n'l1mCJ 'l Vl'W~ ~CJU1J~ 
J do IV ~ d : lJ)jld dt Q.l 1 <j/1 3) ..:::i I d 
Vl'W'Vlff1'1151Ji.J~fltlt!CJ'Vlff~ff1J'Wl\911~ !~!)d!Vltl~~ff~!'\.11 H~l'W~'Wt]~'I11J !"lf'W 5tlfl 1, 

' " B'Vlt~~ 2, B'Vlu~ 5, tfl 84-69 ri1'Wfr'W£Yi-cr~-crmhm~!~t~1i.Jl'Wnm~ !~uri tfl 84-200, ci'Vlu~ 3, tfl cu cu q cu 

I Q.l tl : 'j) d\1] I J!!i 9) 

90-77, Utl~!fl 91-11, '\Jtl'WUfl'W 3 U~~Vl'W1iff~ff1J'Wl\9ll~"lfl'Vl !1Jtltlfl~tlfl '115tltltlfl~tlfl'Wt!CJ 
q 

ff1'11i'u~u~CJ1flm~'l1~t~i.Jmvq~l11J toM'W tfl 88-92, ~'Vltl~ 1, ~'Vltl~ 12, 9Hu 1148, tfl 90-54 u~~ 
-=1 ,j ,J 'J) ,j 'J) GJ I -=1 d <V <f'J) d <V <fd-=t 'J) 

ff'Yl 5 5W 1J5 80 t1Jt~5uuuv~m'Yl ui.J~n uuv !'111J fi151Jfl15 ti.J~CJ'W'Yl'W 1itlt!CJ tU'W'Yl'W 1i'Vl1Jfl15 m'W 'Vll'W 
q q cu q q 

1 Jt QJ Q.l jl I jl I QJ c/d, 

5 flU~~ Ul.J ~ ~ !Vl tl~~iJtu'l11f115 ff~ ff1J '\.1 tl~ 15 fiU~~UlJ~~fl'~ 5 tltl CJ !Vl 5 1~1ltltl CJU~~~Vl 'W 1i 1J 
u <u q 

.c:t ' v c! 
m·n~~t~llfl fl'W'VfW 11 

'W'W£fl'uv~~~u~nm-cr1.l1J5W i.J~u~'illfl hflu~~u1J~~~~~mfim1u'W'W'W£ t'Yl51~fflm~ 
q cu q q 

I I )/ iJ 

fflfl'urvh11 'l ~fl'mH~'W hfl ~t~fl15 'l cfffr'Wtfl'uv'VintG}fu h fl~~mn1J'vit~'W'W'W £ ~~,r 'W m5fl'~Yr'W£fl'uv u q q q 

~'il~ih li.Ji.J~n'il~~u~ l~u-cr~~tllf115 t~'W hfl 'l 'W'Vll~i.Ji)1T~'l'~'l1';hw1~Yr'Wi lll'Yl1Jfl'uvn u'l~u -cr~~ 

mm'l't~'W 1 5fl~1~t~'W !~19l~fl'uvnmrm11Yr'W£ 
q 

'J) 'J) ~I "' d'l 'J) I 0 'J) G] <V " 

fi111J~tlfl'\Jtl~tlt!CJ tltl£H11'W'Yl"lf'Vl "lfff1'W'\Jtl~~l~'W !'WflU'\JCJlCJ'Yl'W~ (Vegetative method) 

~~'Viu'Wfr'W tfl'uv~u~m'l'il'il ~v~'l cff'l 'W mHum~ v~ uun9ft 'il'W J 1 u ~~ uw '11 nil~ mm~ ffl.l t 'Vi 1tl 'W 
q q <u 

" " '11~u~~~'Wn1Jil'il~CJ19h~ 'l ~~tl 

' ' " Uil~tlillt11'W (Internal factors) !~'Wil'il~CJYhnCJ1~tJ~n1JI911'Vit!'W'W'Wi uu~~~~~\1 
.., 4 'JJ ., <1-=t G] 11J 'JJ d "' <I 11J 'JJ 'JJ 'JJ 

1. 'W'Wll (Variety) tlt!CJ1Jl~Vl'W~1Jfi111Jff11Jl'l't1 !'Wfl15~tlfl !~!'l'11Jl~Vl'W~~tlfl !~"lfl tlt!CJ 

' " ' 
m~'W'W £ijfi111J~un -criht-cr1Ju\?l~ul'i1 fi'W 'il'Wi.Jmv 'l 'W'\.1 w~Yim~'W'W £ri1'W 1 fi'W~un l~cff1mn 

q q 

v ' Q..l ' 3) dG) jl 0 QJ cl 
2. t1' fll1 ~11 Hm'W 1:il\l.}fl l'Yil~'U fl~fl fl'W 'W'Wll (Nutritional state) tl tl CJ'Vl 1 "lf'Vll'Yl 'W ~ 

' ' " 
fl1'l'm'illnui.J~~Yi'l ~il vI 'W 1m t 'il'W 1 'W ei~'l'lff ~w.hi.Jn~ 1 ~ v'Vh I i.Jnnn 'l ~il vI 'W 1~5 t 'il'WU~~'W 1 

q <u q 

0 I I I 'J) "' "1 .J "' d" I 3. ill'W1'WVI1VIflflfl'W (No. of buds per setts) 'Vltl'WtltlCJ1JBtl5 1J'W Auxins 9f~1J1Jlfl'Vl1Jrl1CJ 

A o QJ ~ o 9 91 t11 3.1 .t:S ~ 9J 
vu~ t1JtJCJtJ~t1fl'VllmCJ '11fl'l1'l'tlt1fl'I1'Wti'Wt 'ill~ 'Vl1 m J:-J~'\Jtl~ Btl5 l.l'W ~~~~ t~t~CJ'il~!fl ~m'l' u~nm'\.1 1~ 

<u <u 

,j .J d 'JJ "' .I " "'~ "'~ 
!'Wtl~'illfl Auxins 9f~!flCJ1'\Jtl~fl1JlJ5lfl!]f115W Apical dominance '11'l'tl Top dominance fit! J:-1~'\.ltl~~l 

" ' vt~~'lil.l~l~l~ 'l'Wnni.J~nfl'uvvr~~l ~~~1t~'W~u~-ff1J~1fl'uv 3-4 'Viu'Wnt~'Wi.J~n t~u~~J:-J~'\Ju~ 
<u <u 

" I I I 

Bt~111J'W Auxins ~~t!'W fl't~v'Vin 1 ml'iu'Vit~'W ~~nfi111J~un~Yi-cr~ ul'ifi111J~un 'l'Wui.J~~ fl't~v'Vin 3 
q 

I I jl cld c/ jl I I .::::tl j/o QJ 

m~t~'Vlt~'W 'l'l1ti.Jt~'l't9f'W~fi111J~un-cr~-cr~ t'Yl'l'l~ t~t~CJ 1 ~l~ti'Vlt~'W l.lt"lftl hflt'\Jl'VllmCJ'Vll~'l'tJCJ~~mn 
<u q 
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4. 11 

QQI I 

~l'W1~ltl'Vt1J'll 

s. n 

~u~num1~ 

auv~ihn1J1tJ 

~~~1ltJul11 

!ffV111V aov~ 

reducing 1u~ 

ri1'W 1 fllHOfl 

' ...... 
tl w '11 fl111111111 

q .. 

hfl 1'W~UloG'l , 

at~Vff11111CI.:Jf 

2. f 

fl1 'l' 'l':: 1J1 VOlfl , 
Ql ,,. 

1llfl 11~-:J 11\J. 



'l Yl''U'Jf hwu~~ 
I G 

1J l'li'U 'Hlfl 1, 

1-200, ~'VltN 3, lfl 
"' 

<!! 'J) 

HHHlfHHl f1 'U tHJ 

48, lfl 90-54 Ut'l~ 
dd.::::t r;J 

5 'Vl:JJ f11 ';j I'll 'U '1'11 'U 
q 

J I QJ f3' Jd,. 

ltHJH~t'l~'\"l'U'!i lJ • 

" .l'!i l'\"l';il~ffll'\1~ 
q q 

QJ Q,l a' 9) 

.lf11';ifl~'\"l'U'!itHW 
q 

J~tHJf1tll~Uff~~ 

~getative method) 

" 
m m ~ ff:JJ rvh ir 'U 

'J) liJ 'J)C! 

';j{){)f.J'i)~~tlf) ~~~ 

" ~~~~~~il 
" liJ 'J)'J) 'J) 

U'!i~tlf1 !~'In tltlf.J 
q 

li)'J)'J) 

I !~'lillJlf1 

'j} dqr;Jo cv a' 
eltlf.J'Vl !'lf'Vll'\"l'U'!i 

q 

" 
'U 1ml'il'UUt'l~ th 

,9 "" d" I s C]j'~:JJ:JJ1f1'Vl1Jt'll£J 

" 'J) 
l~f11';iU~f1~1'l.l1~ 

"' nee fltl Ht'l'l.ltl~~l 

,j 
Hll'\"ltlt'l~Ht'l'l.ltl~ 
u 

... 1 9) de! 
JUut'l~ tltlf.J'Vl:JJ 3 

lf.JVJl~';j tl £JI'i ~lJlf) 

~~~.~.i\l::~n~~::s%~1) 

" 'l ..... 'J) "" Ill !II • • 'J) 'I 'J) 
4. n'tll&Ufll"!YIVItltlfJ'YI-3 n (Interval between cuttmg and plantmg) tltlf.J'il~ &'11fl':Jl:JJ 

~tlf1~~b!~ lrltJiJ~f1 ~tl £J-.1'UY\m)~f11';i l'i~h'tl £J l'Vl ';il~vi tl't.J h'tJ £J ~~ijf11';i'Vl' nl'i 1 (Dormancy) 'illf1 
. " . 

~1'Ul~£J'Vl1Ji1 m1~1'i~~tl£J 71'U d'im'hliJ1Jt'lf1f111:JNtlf1'il~t'l~t'l~ 20 liJtJ{lciu~Vl ~~u'U djtJ19i~h'tJ£J 
"' 

1 ll) 'J) ll) I 0 G 'J) 'J) 9 'J) <!! ~ ll) 'JJ') I <!! 'I 'J) : dt _9.j <V C! 

'Vl~ !1l'U !';i 'illlU'U~tl~flt'l:JJ~1£J &1Jtltl£J'I1';itllN 11 &'U';i:JJ '11';itl t'lft.Jl';i~ l'Vltl1Jtl~f1t.Jf11';iffUHff£J 
q "' u 

" m1:JJ~'U ntl'U t'h liJiJt'ln 
"' 

'l !1/ 'J) o C! <V I C! 'J I 'J) ::'1 
5. fl11.H'UtltlfJ (Trash retention) tltl£Jt'lll~£J1f1t.J ff1'U£Jtl~'il~:JJf111J !1J'I1tl'I1:JJ lu'Uf11';i 

q 

" _i.4 Ql .::::1 t!f, _3-t Q.l d 9) I e:9 ll) 9)..::::1 I I QJ a' 
1Jtl~f1'Uf11';iffUHff£Jfl11:JJ'li'U Ut'l~1Jtl~f1t.Jf111:1Jlff£J'111£J'l.ltl~~1 tltl£Jff1t.J£Jtl~ 'il~~tlf1 ! ~ ~ f111 U~'\"l 'U 1i 

"' u q 

~tJ£J~nm1J t1Jmil£J1 '11t'l~~h~ £Jlf1 'il~~tlf1~1f1 i1h't1 £J~ut 1J'I1t'l~·h~~lm~m!tJ£J u~t~l~ £J1'11' tJ~n 1J 
q q 

"I "o:l " 'I "I 'J) 'i .:, liJ"I 'I 'J) I "I dt 'I 'J) 'J) ., ., 
lumlC]J''U~mlmtlf1 &'Uf11';iut'lf1tltl£J ~~£J'V11 tu'il~t'ltlf1f111J &1Jtltl£Jf1tlt.Jut'lf1 l'Vltl &'11~1tltJ£Jff:JJHff 

"' "' 
.: "'liJ'J) 0 'J)'J) li)'J)o:l.J' 

f111:JJ'li'Ul'U~'U !~ l~£J~H 'Vlll'l1tltl£J~tlf1 !~l';i1'l.Jt.J 
" . " !1/ o <!! I 'i "'' o 'J 'J) 'J) 

6. \llltltlfJ'lfl (Mechanical injury) lt.Jtl~'illf1fll';j'l.Jt.Jff~ fll';j &f.J'U'l.l'U t'l~ '1'11 !'l11'lltltl£J~f1 

<!! C! 0 'J 'J)ll) I ,9 <V 'J) d 'J) <V <V 'J) 'i 'J) 

m~'V11Jm ~m tJW ff£J'111£J 'Vll 1 '11 t:JJ~ tlf1 GJf ~ t1 f1 'l:l w ~ 'l.l tl~ l'lltltl mn £J1'l.l tl~ f11J'Vl u 1i m ';i :JJ tJ tJ £J 1 ~ £Jtl tJ £J . 
~nm 11J'U 1 mu 'il~nml:!Jl~£)~{1' ~~{)fll';j l~i'1Jf111:1Jlff£J'111£J'illf1fll';j'l.Jt.J ri ~ r~ tJiJf1i1tJ~ 1~111'mh'tJ£J 

u "' 

~ 'J) d'J 'J) 0 <V <1"'1 ll) I 0 ::'1 'J) 'I 
lb1£J'I11£J tltlf.J'Vl !'li'Vll'\"l'U'!i'il~ !:IJ'illllJ'U~tl~t'ltlf1fl11J !1J 

q 

!II 'I 'J) 0 "" ., 'J) d liJ 'J) 

7. tllQ'Utl~tltlfJ (Age of the seed cane) &t.Jtltl£Jt'lll~£J1f1'UI'lltltl£J'Vl 3 'illf11J'U'il~~tlf1 ~~ 

G d 'J) 'J I 'i ll) 'J) 'J) C! 'I 'J) 0 <V <fli) IC! _J d 'J) <V : 

l11'Vlff~~ltltl£J !'Uff1'U !fl'U'il~~tlf) !~'lfll'\"l';il~:JJtllf.J:JJlf) !'lf'Vll'\"lt.J'!i !:IJ~ GJf~lf1£J1'l.ltl~f11J'Ull'llt'l 
q q • 

" . " 9 'JJ 140 • "' "I"" o liJ"I'I'JJ'JJ o 9'JJ'JJ 'I 
reducing &'Utltl£JUf1:JJ'U1~1t'l reducmg ~~ tl~';ilf11';ilut'l£J'U'U1~1t'l reducing !lJ &'lf'lfl 'Vll &'11tltl£J &'U 

" . " 
ri1'U 1 fl'U~t1nl~~1 ~~u'Uh'tJ£JYlnm£J 8-1 o l$lt1'U ~~ffl:JJl';itlt ~l11Yl''U ~~~l1~th 

• q 

U1l~fJillfJUtlf1 (External factors) l~£J1fl1Jfffll'Vlln~~tl:JJ~1~ '1 ~l~£J1.fi'tl~fl1Jf111mtlf1'l.ltl~ 
" 'J) ., "' 

tltlf.J ~~'U 

. " 
1. ~W'YI{)i1~u (Soil temperature) h'tJ£J'il~~tlf1l~~Ylb!~lt.J'lfl~~W'I11JlJI'i~u~ 21 tl~fll 

"' li)'JJ<l .J' dt "" .J' d "" ,J o:l 
lC]J't'JlC]J'f.Jff (Marginal temperature) Ut'l~~tlf1 !~l';i1'l.Jt.Jl:JJtl~W'11IJ:JJ~~'lJ'U'Vl 35 tl~flllGJft'llGJff.JffGJf~lUt.J 

~d d Gi 9) 9) ll) 9) 9) q Q ~ ,:::! 0 q '3) ~ 
tlWl1fl:JJ'Vlr\1lJl~ff:JJ'Vlff~ !'Ufl1Htlf1'l.ltl~tltl£J tltl£J'il~~tlf1 !~'lilt'!~ !'UtlW'I1fl:JJI'l1Ut'l~:JJHt'l'V11 !l'fl'lftl 

q 1\1 q q <u 

q ~ 'j) 0 l.l] 9) I ;% ~d ~ d 'j} ll) 9)~ Jd,. I d.c::i I 

llfl !'U~'Ul'l.ll'Vllt'llf.J ~~~1£J'l.l'U tlW'I1fl:JJ'Vll'llff~'Vltltl£J~tlf1 !~fltl 12 ° tl~flllGJft'llGJf£Jff U~f1m1£J~l'U11 
q "' q . " 

~tJ£Jfflm';iu~tJni~YltJw l1 flfi 5.5 tJ~flllGJft'll91£Jff tJ~l~ I ';jf1~1:JJ ~u tJ~n1JYl'u~h'tJ£J~1m'lf'U n'U 
q <u <u q 

CV C\ Ql .<:::\ d I 'j} I ll) 3/-=:1 -d d 'j) Q.l 

2. 'tlfl'I:IW~VIU {Soil property) t'lf1'l:JW~~'U'Vl';i1'UCJ.f£J tltl£J'il~U'V1~'11t.Jtl ~~~ GJf~lf1£J1'l.ltl~f11J 

'I "" 'I """" "" 'J) liJ 'J)'J) 'I "" d.,. f11';j';j~1J1£Jtllf11fl !'U~'U (Soil aeration) &t.J'l.JW~'Vl~'Un1'U£J1tltl£J'il~~tlf1 !~'lfl !'U~'U'Vl:JJtl'Ufllfl Silt 
q 

Ql 9)-:e:::. d d I d d I 'j} 

:JJlfl l'lt'l~ ll'I'Ul~'U 'il~U'lJ~lU'UUH'UU 'l.l~(Soil compaction) lU'U Uqj'l11~tlfl1Htlf1 'lJ tl~tltl£J 

h1~oOG)J)1~~d1llt ~'l1~l%l~h1~e'-lj5~t~~ 1M~~~ 101 1)~1~1.1.~:: ~ 101~::-;f%~ J) 
" 
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.s -• 9) ""·· .s '19) i 3. fi1UJt1fl'\JMfll'.i1J\}fl (Depth of planting) tltltJ'Vlu~fHH1 il~ 'lH1'fll 'Wf1l'j.:jeJf1'W1'W 

' 9) d,. I ~ I d~ I 9) d e:!l i 9) tl d o' .:::1 I j) d,.. I J 
f111eJeJti'VliJ~f1~'W u~f1lJ'j1tl.:j1'W 11tltlti'Vl11 ~n flf1 il ~ m 11 eJ 'j tCJf'W ~ 1'111meJn ~ n11e1eJ ti'VliJ~f1 ~ 'W '1 

i i d 9) 9) I "' "' .I 9) 9) 9) i "' 
~til~ Vn~ 'W!'\J~'VlU lNUfl.:j 1'lf'W1~ tl1f11Jf1l'jiJflf1 elelti'\J1lJUfl.:j 'W1'\J~flll'ltlf1'1'W .. 

,; ~ d Q.l d.c:::t d ' 9) 

4. fl11'll'li'U'\Jtl.:.J\11U (Soil moisture) 1U'WUililti'VllJHfllJ1f1'Vlfl'~~tll'l11meJf1'\JeJ.:jeJeJtl f11'j 
q 

9):9) Q.l.d Q.l 0 j}'j) .d .c:! I ll)d 9):9) I & 
i '11'W 1e1 eJ ti'Vl'W 'Vl'l1fl.:j11 f1 n il ~ 'Vl1 i 11 eJ eJ tllJ 1'111lJ .:j eJ n ~ eJ £.11-:j 1 'j n m lJ ell il il ~ i 11 'W 1 eJ eJ t1 n eJ 'W 11 f1 n m .:j .. .. 
:ieJ.:j~1~ i 'W1'\J~J1~'W i~t~11n~mi.:jf11'j11fln~eJtlll1~'W 1:J~nmt~'l'W 3 'r:Y11~1li' 1'111lJ.:jeJf1'\JeJ.:j~eJtlil~ .. 

5. <IJ~U'YI1~ut1~&&'llt1.:.J'lu~u (Biological population) ft~'i 'l 'W ~'W~ll1'fllt1Yl tl'W'W'W i~ 
0 Q.l d.J .ci.d I .di 9) 0 I Q.l r/ .d.et. Q.l I Q.l r/ 

'ffll'l ty lJ !'lfel 'j1U fl~ U 1J 1'1 'Vl! 'j tlm.:j'1 C)f.:j 1 '\J 1'Vll'fllti'Vlel'W'W 'W ~'Vll.:j 'j eJ tiUHfl 'Vl! f1 ~ il1f1 f11 'j fl'U 'Vl eJ 'W 'W 'W ~ 

" l'l1'l~~eJmt.il 'WeJf1il1ni1 v.:jiilJ~ 11mn ~1-:j &'li'1l'11mt~l'11'l~YieJ'W'W'Wtt~t1'111t11:J.:jeJf1 
q 

a\>rnnn'l'lf~u~u\}n~ueJgtl'uif'il.ij~'Yit11~ 9 eJci1.:.~ vi'.:.~~ 
1. fl1l'lltll1l'lltf'll1J 1lll'\J tl.:.I~U ~'W lJfl11lJ eJ ~lJ fl'lJU 'jW f1' .:j f1'1lJ1Hl11fln ~tl t1 i ~ t1 i oify] tl'W 

q CiJ q qJ qJ cu 

Q.l cf'd 9) i .c::i 0 .d ~ I d. ~ i 'j) ,..I d 'J) 
'W'Wli'Vl'Weltlfl.:j ~tl11.:j!'Wtl.:jf111~tl1'11'jeJ'Vlel'W&~tl1 l'f'jt) 'lf'j~ti~1Jflf1'Vlf111.:j (1.40-1.50 !lJ~'j) 1'W'j1~ 

q .. 

~tltlf1'1lJl'jtuiJ~rut~u i~ 1~t~1Ufl~U~f1'11U eJ 1~~ mm11nri11~ ·;h "~'Wtf1111fln ~ ~'W~11flnl'i1.:j" " .. .. 
i 'W!'\J~~U~.:jU~.:j ~'WlJI'I11lJel~lJ fj'lJ 1J 'jill ~1'115 eJ i 'W! '\J ~~'W 'Vl 'j 1 tl ~ 1! ~ 'W ~ eJ.:j !~ lJ ~ 1'W 1'W 11'j ~'lf1f1'j 

q .. 

I ~ 'JI jl 

~tltl i~tlf11'j11fln(Hi'W '!15eJ'loif'YieJ'W'W'Wtmn~'W t'lf'W11flnih~ '!15eJ'YieJ'W~ 'Wtlf1il1ni1 tllilil~'loifum 
IU q CU CU CU 

<!I 

UI'I1H'l.:j l'lel 1.00-1.30 !lJm 

2. fl1l'lltY'll\J'.illlu-ii.:.~u'.i.:.~'\JeJ.:.JneJu~u~ ll1 1~'W'W i~iieJ1~'WeJmlJ1~ 1:Jurid1'W 111 (ell~ 
<!I cl i 9) I "' -'\li 9)! 0 .I 9) 0 d cl\li '0 ~I 9) ' 

8-10 !~tl'W) f1f1'1lJ1Hl 'lf'Vlel'W'W'Wli !~'Vl.:j'fll f1l'jiJflf1eleltl'f111~tl1f1 tlJil1!IJ'W~eJ.:j11.:j!f1tl'j~'l111.:j 
q .. 

i f1'Wnu11mt1~111.:jt~ £J.:j~119ieJ~1 1~mt1 i'Wmw~~eJtluntn'W 1 11ri1'W ii'I'WiJ~.:jeJf1 1~oif1 ~.:j~1t~'W~eJ.:j 

11.:j~1 i ~m t~n'W i ~ t111.:j~1m~eJlJn'W11'j~mru 1 o-20 C)flJ_ i 'W'W'W t~e1 t~~iil'l11lJ.:jeJnfl' .:jf1'1lJ1'j t111fln 
q .. .. 

1~1 ~ t~'l oif~1t~t11 i ~tl 1:J ~1t~'W~eJ.:j11fln9feJlJmt1 .. 

...... . 
3 11if1l'S fl6 
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1hlf11H~fl'Ul'W 
' " 'J/ "'"I <!! 

1~~fl'Vlu~fll'l'U"') 

'J) 

Vfl'IJ~'I~~fl WJ'j 

I "I dl 
~v flV'Uu~flflH .. 

'J) 

lNVfl'IJ~'I~~fJ'il~ 

I I "' o'd 
rmv'VJ~'U'V'I'U~'Vl 

I Ql I Q.l "' 

~ l'j'ff'IJ'Vl~'U 'V'I'U ~ 

~Vfl 

'J) j i 'J) I vvv ~~w 'lf'Vl~'U 

;.50 UNl';i) t'V'I';i1~ 

n ~u~u~mi1r I .. 
1'U1'UU'j~'lf1m 

" "' i'J) 'U Vl'il'il~ 'lftttl1 

~mitn'W1u (m~ 

~ 11\ltflfJ'j~'l"rJl\1 
~ 'J/ & o ~I 'J/ 
l'lf1 'il\l'il1tu'U9W\I 

n~\1~1:1Jl'jt~u~n .. .. 

IIJ I 0 ~I 'J) 

\1 !lJ'il1tu'U\9l~\l 

I V'U~ 'U 'Iii 'U fl 1'j • 

'li V\1 1.30 tllm 

' I 

)1\l'jfl\1 1.50 tlJ\9l'j 

~i:>~11,"'~~s,.,~l'l 

"' "' fll'HVI1tlll~'U 

t~'U'il\9lt~lJ~'U'IJ~'If11'jYh 1 jvm.J u~~iir-~~~~fll'j H~~'IJ~\IVfll:J l\91£.1~1 1u·rnl\l'il1fll91\9l 
• 

'J) -:;'1 'J) IIJ I 'J) I i I 'l 'J) .Jt 1 "' "> 'l 
vvvu~~'V11V 'lf111';i~~v~1'U 'Y'itu'il~tr-11 uu~~tfl''I:ICJf1fl~~v t'V'I~~~\911fl\9l~fll'H\9l':iV:lJ\9l'U t'V'I':i1~ 'IJ . " 

'J) d 'J) 'l IJj I 0 'l 'J) 'J) o' dt -.I"' I I 

U~:::tff'I:ICJf1fl~~fJ'Vl\9lflfll'l 'U t':i 'il~'V11 '11~~':itltt'Vl':iflt\9l~':i~'U '11lJ'UTI':i£.11flttflfl1Hl1'1JfllJ tt\9lfll':itr-11 • • 
~ 'J) ~I 0 o' "' I 'l 'J)"' ~ 'J) 

1 uu~~tff'l:l C!f1fl~~mu'U fll':i'V11{11£Jfl11lJ~\9llJ~lJ'IJ':itu 'IJ ~\l\9l'U fl~ 1 '11 tfl\9lutu'I11'V11\I \911'U fl1Vfl1'1"1 'IJ ~\I . .. " 
" " " ~u ~v~umluViu lhltfll~\I~'Wi''Wri1'11Jlv1n tn\911Jtu'Y!Tthvhll'\i'l fl1':iiim':i~'Wi'mf~'W u~~uA'1'1l " . 

1~v'l~tfi~V\I~'IJ 'l 'IJU~:::n~'IJ!fl''l:l CJf1flV~V (Trash incorporator) ff'IJ!fl''l:l CJf1f1V~V~\I~'Utt 'Vl'U fll':i tr-11 

" ' 
11:::'li1vi' nmm1ll~\9llJ~lJ'IJ':i ill '11~\1 ~'U '11 ~'l'il 1mJ'U 1 t1Jl1vr-~1~ 3 tlii~ 1 t~n~'IJ'Y'il! 1~'U ~'~ ri1\l 'l ~ . .. . " ' 
t uiiflui'u~u (Land plane) tlii~ui''IJlii'W Yiu~nv~v 'l 'l1'':i 1Ut1 V'IJ 'li1v'V11 'l '11' v~viim':i t'il ~ tyt~u t\91 

' " " ~V1\I~JJ1t~ll~ ~:::~nn~~fll':i 'l '11'11 1u~~':i~mvu 1 

. ' 
'I" ' 'l "' "' -1"" "' "' I'll Land plane 'j1lHUlJY1'11'1.nu'jU'YfU't1 

' .a v G) v 
lfl'jt).:JffU !UfHIUlflll911fl66U 

.::! C\ ~I ~ 'l .d ~ d I .ct li1 ~ C\ 9) \1) ~ 
fll':it\9l':i£J:IJ\9l'Uu~f1~~£J 'U'Vl'U1'11Hl'Vl~:IJ fl1':ilJfll':i W':i~t'IJ\9l\9l'U\911'U\911£J W~1( Subsoiler) 

' " " flV'Ufll'J1t~Jl1£JN1~ 3 tVi~v11mVi''U~'U\911'U (Hard pan) 'il~vl1'1'11'~'Wiifll':i':i~'IJ1VU1~ ii'I1'U'Vl\9l~~\l 

1m:::til\9l~'U\911'U 'V'IU";h v~v-Yr'W'Iici'Vl~\1 2 ~iinn1t~~'Um'W'l'l1'r-~~r-~~\9lt~ll'il1f1 14.4 t~'U 15.5 19l'U ... 
' " ~v 1 i fll':i 'l ~1 m~til\9l~'U \911'UU'IJ'IJff'U ~~t'Yi~'U (Vibratory subsoilers) 'li1v'l '11'11 ':i ~'YI ~\91U 1lJ'U 

)/ 'j/ jl I 

t~vt'V'I~\1'\J~\I':itlumm\91~{ ~m1'1v11 'l 'l1'm':i 1m~til\9l~'U\911'Uvl1 1Jl':i1\9lt~1~'U fll':ivl1 1 jV'~v 'l 'U Vi rill • 
i/ )/ I )/ " 

fl1':ivl1fl'U null l':i~'IJUU~'IU~mvt~n'U u lt'U11UU~\IV~V fll'j 'l riv'W 'V11 v1'19ltl f11'j 'l ri'l 'U oM1'1tl911 V:IJ ~ 'U 
.. q 

' 'l 'JI_ I "' 
'il~'lf1£J !'11U':i~'I1£J\91UH\11'U 

c~ C\ .d ~ Q.l ~ ~ C\ C\.c::! .... I ' ~I 
fll':i t\91 ':i VlJ\9l'U 'Vlt'Y'ilJ1~ ~:IJ'IJ 'U f1 'IJ 'lf'U \91 'IJ ~\It 'U ~\91 'U (Soil texture) tt ~~ 1n fll':i u ~ f1 tt 'IJ \1 t u'U 

"'"' <!! 3 1tifll'j fl~ 

l'll;J~~I'll:J"')lllt ~'tl"'r,.,ri:l~l'l,:Jc:~i.i~e-~QJ 1M'V~11,"' l'li:ll~~i;)~ 111"'~::-r,.,~ l'l .. 1R~l 51 



1) fll'H(q~tlll~hnJgml'ew1iim~tli)u~l~t~tY1,U (Conventional method) !~'Uf1U 
!~Pi~ tllJ~'U i.Jt'ln'ei'·mJ~mm~'ff:IJfl1Jf11'J i.Jt'ln'ei'm.!'l 'U!'\IIPI~'Wmihn ~'U i 1'U 1~P~m'il 'V'j l~m'Ji.Jt'ln'ei'tw 1 'U 

~ ~ ~ 

' " 
1'\I~P~ 'Jmi.J'J~'Yll'U Yiiim'Jh1'ul'ei'tw1iJ~P~llJieJ~ iJ'J~f)eJ1J~1tlm'Jtt:1~~~1tltmnu 3 M1eJ 4 Hlt'l ut'l~ 

" ' " ml'~111nt! uvni eJ~i.Jtln't'YlMi' 1Jm'Ji.Jt'ln'ei' e1t1Yi 1 oMm ~~l'Ufi'UU't'l~ii m'J 1-H' u 1'ei' eJtl 11~ m'Ji.Jt'l n'ei' eJtl 
~ ~ ~ 

'j) dt nl 'j) "'']'J/ "' & ']'J/ dt nl 'j) lJ]'J/ dt '}'J/ dt nl 'j) "' o''J) '} 'J/ 
~1tl!fi'JeJ~1Jt'lf1 ~P~mm1'W~'U !Mt'l~mtl~11~11~ !'JHm eJ~1Jt'lf1eJeJtl ~~ !'V'jeJ m !fi'JeJ~1Jt'lf1eJeJtlf1t'l1J'V'j'U1ieJeJtl m 

cu cu cu q 

m1'Yl ~'U~lJ~mieJu~un'ei'eJv1'l1'1~lJ1f)~""~ 11~~11-H''ei'eJv~i.Jt'lmfl~eJ~i.Jt'lniim'J~eJf)'ff~l!'fflJeJ 
q q cu cu 

' 0 il iJ v cv v i ' .od: ..::::. ~-1 v v 
nl'H.Jf)'H'J-3 Ul;l:::1H(,lleHlU !!(,'11fl(,'IU'V'I'\.U~t:lt:IU~eH ll't1'\HH'lt:!Ul-llfl'\.A 1U fllfl(,'IU't1'\.Alt:lt:IU\l::: 

-le:~nmn olfl(,'IUUl-lne:~'\.Ari'\.A~\l :::i't1(,liunu~l 
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fb~~~1~ll,t-l~ fb!> fb~t-~f\.ng;rtLt~t-,1f111b~~!;P~I.m~~~ fb~Nm~ L~~ ].L~ t-~t1t~~ rtl~fb~fb~f)l~l~ 
I f( f( I f( I f« 

~M1LJ1LJLrtUt-lf.l~tfb11 t-.W Z fbl~rt~~l11~t F?' It) 't;;ll' .._, 
• t< 

~~m~t-~f)~~I1].U~~I1,¥rtlll, ZZ rtttM~lt-.1 
b ~ 

Jr. 1 IJLIA.~~n.f)~~tf)LJ111LJ1Ulll,t-~I,W~l f)~~u~n. 
16 b 16 1,; 16 F p "' 16 I" 

~o,~tmm 1. n~nttML!~ nlturt~ll,l11!rttF;~ft1 

ft Wt ~ 11~LJ~tftlA. rtrALI1rt~~rtrtJ£. b IJ~l ~rtUW. '=" t6 F~' t:ob(t) ;: 

fb~~~ fb~L!~ U1~1t-lp~ft~ t~IJ~l~].~L!~ ~LH~].tLU 

nnJr.m~~rtHW~ t-unn~~mt-f\.nt-un~w~n UrAf!1 
:'' t:o ro(6 bf'P ~=' 

n~~rtm~~~ntflrtU1~m fW~rtlA. ~~L~~il; n~rtJb1 ';::7 If' If' ~ /t) ~='F 1=7 '=" I 

~ 

wu.umt F n~ w u.um~~f\.m ].rl~~U~ft!.llll11! 

rt~~lrt U1 ~fl~~ LJijftM,~rtfl ~ ~1 f.l LJ~~ rt~1 rt~L l\lt 
Y2Mfitutt~I111YWQ~Y&rtrt~ttfl~l!11tLY (Z: 

ammn 0 
. 

M, ].rl~~UijfttLU~ 

f,l LJ M, ~ 1 (POQJ3l 



" . " mmih-1 'j~~1J'jlm1'vv 'Jhvvh 'l M'vvvvrwml'\1 'W)'JU ~u~nfl f'lll-w~nmnw tv:ivtl~f! 'Jl:u:]fu 
'" 

'11~\l~lmfu 'l oM'iJiJf!v:umvtf1 )1911'1! tl'W'j 1u ~um 'Wl~u u 1~~ ~tJ~nvvv 'l u ~ut13u m ~'11~t~f1l'l 
'" !JJ I jJ I 

mn f1 'J'j 'l riilvTimrrlvf 'inv'IViu 'l WM1'1YiiJiJf!v:umv11'W 'j 1u ~u f1l'j 1191'1 v:u~u 11i.U 'l oM'tf! ~ t~\111 ~ n . '" 

\It! f) li'l'H~\ItJ~n vvviiNu 191f1~ U!n~Jnh:u .U\1 1~vm 'W l~f) ntJ~nvvv 'l u u l'\1~ v~ri:u ~u!1J u 
'" '" . 
" muv1'j~mvu 1 !1-i~ 
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' " 
lf'itJlJ ~ fl11:U :Jf'U 

:it <!! I 

IJ'Utn~'YI'HJ~N 

" ' I "'q 'j} <!! "I 
I'U ~'JHmt1\lu'flf1 

<u 

.I !II "' 'U f11'j U'fl f1 t1 t1 tl lJ 

\ ml'l1~;mth1~ 
~5tl~~:u ~'Ut~'U 

1~14~::~101~::-r~~f) 

6-r:m~u ~ fl 1 u~ '1-nnii tn'i'i::muJ,, ,J~ 
<v -=l_laf 91 ' 

1Jfl1Juq]'11llilltHJUI'Wl 

I .I 'j} 'l '1 'j} ,j .I 'j} .I 'j} "" "'"' "' "' "' ff1'U f11'Ju'flf1tltltl ~ ~tl ~ 'lHfl HJ\Iu'flf1tltltl ~ ~u'flfitltlti'YI'fl\1~ 1f1'Yl:Uf1WY-I 'J 1'W ~'W ~'W 'fl~ ttl tl\91 :u 
<u <u <u 

" uwm~tJm'l11~1f1U1vl1:U;r\l't! tltlf1l1f11'J 1 oifm \1\11'1-! fl'W u'f!n tvrndt~\l~tltJ1~ff \1m ij tl'W nn r.~n i tl\1 
" <u <u 

loifuHn'Wfl'UU'fln m'Ju'fln1'W'W1~'1ri1'W 1 mut~'W~'WmiJr.~1 m1'1~1n1 oifH1'fl~ 1'W 1ol'l~ ~~U'J~ffu 
<u <u " 

~ "' ~ 'j} II) I "I 'j} 'l '1 'j} ,j "I !II .d"' ?I 'j} 0 q 'j/C> .d 
uUI'YI1~'UtU'U f1tl'U ~:Uff1l.ll'Jflu'flf1tlt1 t1 ~ \91 t1 ~ 'JHm tl\lu'fl f1tltltl tl"' 'J 1~m 'J 'Yl\91 'W t u 'W f1 tl'W 'Y11 !'11 \91 'U 'Y1 

" <u <u 

n ClUvltl'U~'U i''tY:u r:rffvi tl'W~ 'U ,r ~t!t11 ~1~~ • • 
... [/ .,. _too '4"'5-.! 

-~~-·( . . .• -f.' . ·~~' 
• - \,~- ·.J\ . .·' / Jr. ,~- .. ~- / . 

' - -.-~;:1) . .• 

~· . / . ' ri.· -~,.~~ 
•· . • , ~\. \>. . 
~ - . ., - 4 .. '')A . ............ . . -· '· -. 
' .l~f,l· < ., ,-' '\' 

~~:-· , . 
. \ , ; ~ ... ~. ~ ~ -1\ ~1. A 

·· ( I ;.~ · ~~ ~k~\· 
·~ __ , \ .. l" -

' 

oi:S Q ... 1 'j} .t:::i ' 'j} 'j} 9) G)9J -=! ~ .d 991 d'.dd 
f11'Jtl'l'Jti:U\9l'Uu'flf1tltlti\911:U'Yl f1'f111'U 1\1\91 'W \91 tl\1 ~ 'lH1'fllt\9l'J ti:U\91 'W 'Y1 'W 1'\..! U'fl~ ~ 'lH!'Yl'J nt\91 m 'Y1 :u 

<u 

" n1~\lff\l~t11~'t!tlti 90 m \1~1 ~\l~~'l-11\11'\..! 1~l'i''Wnunm 'Wtlm1f1lJf11'Jt\9l~ti:U~'U tl'ltlf11'J 1fll"''J1'W~ 1tl 
<u 

~ ~ V I 

H1Cl~1'UV\I'l'11l M'ffrutfftlflJ1:U:Jf'U'Utl\I~'WoM'Uci1\l unl'l'lijfi11 oif~1t11'Wf11'Jt\91~ ti:U~'WU'flf1~tlti'Viff '11 i 'fj~ 1~ 
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1"11~~1i'l"'1~~;)1~t ~,~f~~l"'l~e'-l~~i:!>QJ 1M'll~tl1~ !)~::n~~~:: tll~~:::S'~~!) .. ~,:-, 63 



I I dd 13} Q./~~1 1 

4. J"~I'J~"!nun (Maturity , ripening phase) mnHn1Jtmntii'J1-:ItHHJ 45 TW tu'W'lf1-:lfiti'W 

d d "' o''J} ']'Ji:'J} ..\ ']'Ji: 1 d . "' 1 
tnlJ!n£.11 6-8 ffUI'lTI1 l'ltl.:lrHJI'l t'I1'W1tltii'J t'Vltl t'I1'W1\911(l lJ!(lfi(ltl'li'J1 Monosacchande) ~tlfi(l ~ff . . .. . " 
~1J(Glucose)l'l 1ti mH' n 1 'Vlff(Fructose) 1 'Wth~ vm tl~ I'J'Wt llm.J 11911(11:JJ t(lfi (I~ (Disaccharide) ~ t1 . .. 
,:' 1 ..\ '1 <Ji"" <Ji d "' <Ji <Ji liJ.I o '1 liJ •II] <Ji 

'W1\911(19f mff(Sucrose) U(l~!'Vltl t'l11'l'Wt!'I1-:!'Vlti'VlJ"tl\9ll'ltltii'J J"tl1J))'Vlfitltii'J(l.:J tu'Vl1.:!1'W t'W !) !l'l .. . 
' ~ ~ ~ 

nwVi 1l1J"tuT:hdjv 11'l~1J"1l~~.:~nm 111'thtnV'vi'J U(l~1l~111't41~1'-:~(l~tl1mwrvh 11'lliu1l~I'J 

'] .J 'J} "'liJ I '] 'J}'J} 1 "-' o''J) .I ll) 'J}'J} I 'J} liJ I I ..\ 'J} 

t'W'Iltu~'Vltltii'JI'J-:1 tmvn t'I11'J11'J'Vlti'W'Vl'W~tltii'Jll1Uu~ !1'111-:J~ J"tl-:1 tltii'J1l~ tllt'W1\9111'J tm~tlltltltii'J.:Jtln~.:~ 
. " 

1~ so 91:JJ. ~.:Jfi(l1J'Viti'W'W'W~V't~I'J ul'itllvV'vm!h~'Wff .:~u~1 ll1\J 1'1'i 1:ui .:~ul'i1li 'Vi 1:u I'Jtll'l V' t1 I'Jff1ll1J"tlli . .. 
"'"" •ll) 'J}"' "' 1 .;, liJ. I 'J} '1 "" "' I 'J} I "I o' d o' 'J} "' 'lf1\9ltii'J tl'l'W1Jtl'lti'W l'li'J'Vl1 tum t'WI'l'W:UmmrWI'J'Wtii'JnJ1 5 tut!J"t91'W\9l J"1fitltii'J1l~'lf~.:~nmJ"I'll'l'li1\9l 

cu cu cu q 

" " 
mmJ" tJ1U(l~tltlnq;t1l'W tll'Wml'l111'Vl'lf'lf~~nmJ"t1l1tut~1J 11'1 ul'ill1'1l11'ltJ111JV't~I'J1l~rftl 1'Wnmn(l1-:Jl'W . " 

" 
2. flWtnJ'lffim~mtJm'Vi'U8~~u !~uri ~11llff1lllJ"tl'UeN~'W1'WmJ"V':ul41 ~'WI'i1-:~'lful'lti'W 

q • 

" " ' 'JI 

~v:uli~w ff:u11~1'll'l911J\J 1 1~1lit'l1llv'Wti'W r1~nmJ" 111't41unV'vi'J'Vlon~v.:~ ~ v 111'\J 1\911:JJ~11:JJ~ v.:~mJ" . .. .. 
'Uti.:JV't~I'J ri1'Wtl1mwJ1~ 11~ 111'u\?i(l~~f.:~mnt! vm'l'i1 1 J" U(l~ 1 ~nm'W1'Wt'l'i111'l ~ 'Wtl~ti 1J~ w ff:u11~ .. . 

oQo _.Ji lJ} I ~ Q.l 9} ~ ~ \1) 9J\t) 9) 9) I Q.l 

'Vl1-:Jmi'Jm'Vl'llti.:JI'l'W91-:J t:um:uv'Wn'W m1:Uff1lllJ"tl1'WmJ"ti:Um1:JJ'lf'W'Uti.:JI'l'W n tl'llllfi'Wtii'J\911-:Jfi'WU(l~ • 
I Q.l J IQ.I Q.l J ..t::::). 1 9) .::::., G) I ..::). Ci .t:::). I 

I'J11'W1'W\9ll.:lfi'W 'IJ'Wtii'Jfi1J(lfi'l:JW~t'Wtll'l'WU(l~ ~Hff)1-:J'Utl.:ll'l'W t'W)~'I111-:II'l'W!'I1'WI'J1 l'l'WJ"1'W U(l~ .. 
'JI il ' ' 

~'Wm11'JU ~'WmUI'J11l~V':u\J 1 1~mn'Vlffl'lU(l~'W1'WVJffl'l ri1'W~'W'VlJ"11'J\9l) .:~ti'W'u'1:u • • • 
" 3. tf m'Viin.J~181mfl mJ" 111'\J 1unV't~I'J1l~~v.:~Vi111J"tu 1~-:~vw '11.niJu(l~ffm'Vl(l:JJVhmmfl' . .. 

' 'JJ " )J 

1'W 'Jh.:~'Vllivw'l1.niJff.:~V'vi'J1l~~11'JtJ1:JJ1n ~11:JJ~v.:~n1J"tJ11l~:JJ1n \911:JJ 1 tl~11'J ~1tll'W~v-:~111't41~tii'J . .. .. 
~ G) I d-=t .. l G) 9): : d 1 Q.l dt G) 'j/.::::t. ci J 1!:1 G) 
'IJ'W ! 'W'lf1-:I'VllJH'W \9lfi~1HI'l ! '11'W 1U(l~)~1Jli'J'W1'Vl'Vl1lJ'IJ.:IU'Vl'W t'Vltl ! '11\Pl'W lJ~11lJ 'lf'W U(l ~lJ tllnlfl' ! 'W 

~'W~mm~ff:u 1 'W'M1-:J N'W~.:~'lf1.:~~1J" 111'J1'1f11'J11~~1111'mJ" t 1l1tyt~1J 11'l'llti.:!V't~I'J~~'W 

~~164 



" " ~0 ~ Gf I d, 

111..11 tltltl ! 'U 'lf"N 'U 

" . I .c:! j) ..::::to 

W) 'lf1~'tHHHJ!';i:JJ 

" " .;1 II) !II"" !II 
11'~'\l'U !~'U'U 'eHHJ 
" 

I 

~~~Wfl~ !'Vi';i1~11 

" 1M'u1~v'VJn "l 2 

l'U !~'U'lfd~fl{)'U 
I . "'~ ~ 
ande) fl tl fl ~ ! fl 1:1' 

"' 
)isaccharide) ~ tl 

1~1ulwiii~ 

1wrvhi~ liu'il~t:J 

i!'il~ty!~'IJ 11'1~ 1~"1 

!II "I"' 
O~l'ltl~fll';iu';i:JJlW 

" " 0 Ql 'j) 0 Q.J 

.YI'U'U1'\l~ fll'U1'\J~ 

,j !II 
t{l~!:JJ {){){)t:J~{)fl 1:1' ~ .. 

!II "" {)~ {){)(Jff1:JJ1';iti:JJ 

~'lf~~flfll';j~~'li11'1 
.. q 

'viun~1nm~1'u 

" 0 .C:::.. I ~ Q.l 

1 ~'UI'l1~'lf'U~fl'U 

!II 
1'11lJfl11:JJI'l {)~fll';j 

u mhl' u fl w ffmJ~ 
"' q 

!)I I "" 

1fl'U tlt:JI'l1~fl 'UU~~ 

<i <> I 

'Ut:J1 ~unu u~~ 

ff m'Vi ~ m~h mmrr 

" ~I !II 'I !II 0 I 

u'UI'ltl~ !'I1'U1'1Jtlt:J 

" ~uu~~limmrri u 
I " 
~~'U 

I "" 
~1~41.~Hil~~tJ~~l'l 

.. 
, ilo i1 

1::1J1Jfll'i 'M'UUl6f.l 
)J I !IJ )J 

l!f G)31o3) d. Ci IQ.I~QI I I oCJJ ..::::t. 

fll'H~{)fl'j~'IJ'Ufll':i !'I1'U1tltlt:J'VH'H:JJ1~ff:JJ 'll'Utlt:Jfl'IJU'il'ilt:J'Hmt:JVt:J1~ !'lf'U 'U11'l'U'Vl'U 'lf'U~ 
"' q 

" . " a .c:! ~ .d. 9) 'j} G) o o G) 31 3) 'j) 

,tJ,:J~'U m1t~m~wt:J~'\ltJ~'Vi'U'Vll'l'U'Vl'U u~~fl11:JJ'Vi1tJ:JJ t'Ufl11'U1'U1:JJ1 t'lf fl11:JJ'Vi1tJ:JJ~1'UUH~1'U 
q 

iJ )J I )J )/ 

.I o' ~!llo GJ!llo!ll 'I~ """"'1!11"" '""'I '.I """""" 
u~~t:lumtum':i !'11'U1 ':i~'IJ'Ufll':i !'11'U1Vtlt:J t'Uu'il'il'IJ'U'Vl t'lffl'UVt:J'Vl~ t'UU~~I'lNu':i~t'Vlff:JJ~~'U . . .. 

, V : f (j G) j) : dq fj} Ql I I ~ 
1. fll'i 'M'UlU1J1J'ieH (Furrow irrigation) tll'U':i~'IJ'Ufll':i !'11'U1'Vl t'lffl'Uflt:JNU'Vi':i'Hmt:J'Vl~ 

1 ::'1 .d G) 9) 9) ~ I G) "' l..::::t, Ql~ I d .c:! 'j) 0 Q.l I d 
hm~~fl1~U':i~tYiff t'Vi':i1~t'IJ'U':i~'IJ'IJ'Vl t'lfl9l'U'VJ'UI911 ff~~1nu~~~1t:J t'Ufl11uU'IJ\91 U\9lfl:JJ'lltJ'il1fl~tJ~'Vl 
.I .I !II !II I !II "" ~ "" "" II) I"' .I o'"' o' .I "' "' 'I 

Uu~,:J1J~fltlfltJ'il~\9ltJ~fltJ'U'\IN':i1'1J!':it:J'IJ !~(J:JJfl11:JJm~'lf'U t:JJ!fl'U 3 !UtJ':i!C)f'U\91 U':i~ff'Vl'li.fll'Vi !'U .. 
fJ}: I I i/d r/~ IQI Q.l .d. 9J ') ~ \1) 

m'i1'lf'W1t:lfl':i~l111~ 30-90 tumtC!f'UI'l 'll'UtJt:Jfl'IJfl1':i'il~fl1':i'Vlt1fl191V~u~~mm~ff:JJ ~~t:J'Vl1 tUfll';i .. "' "' 
'JI 'j/ )J I I )J 

~ fJ) 0 d .d I 0 d. Ql .... I G) j) I ~ d..::::! I ~I q 'j) 0 \1] 9) I j) I 

t'tl'U1'i~'IJ'IJ'U'il~mv~'U1'Vl'I11Uu~~ tl1'il 1 'lf'VltJ'H':itJ'ff1t:Jt:.ll~'Vl:JJ'lftJ~tu~ mu 1 m m'll l':itJ~tJtJt:.JU\91~~ 
'J/ I iJ 'j/ iJ I 

I i· I I !II "" "I I 0 I II)" I"' "' 'I !II 0 .;1 '1 "' .;1 0 "" !II "I 'itJ,:J u'il'Uff~'itJ~ umv~fl~u~tJfl'U1\9ltJ tutJm~t:J~t'VitJ t'H'U1C!f:JJ~~ t'U~'U:JJlfl'll'U 'U1'Vl'Vl1mtu~~m'il • 
"' "' II) !llq I "" ,j 0 "" '1 !II-=< 'I "I !II "'"" "" !II 

'i~'IJlflt:ltlfl'tl':itJ!flm 1m1t1 n t 'U 'IJtJ'Vifl!'VitJ'U 1fl~'IJ:JJ1 t 'lfflfl t uu u~~tJtJt:J'Vl:JJfl11:JJm~'lf'U 'U Vt:J:JJ1fl 
)I jJ jl I I 

ff11mmi~m':i 111'i~liu 1m~BYI~Yi'1t:Juu~~ i~ m1ui'u1:Ymw~u li111'lifl11:JJm~'ifu '!! Bt:Jli ff~ 11 ~ tJ . 
'JI jl 'JI I i/ 

'i1'1Jt~vu u~TYi1fi'unuu1Yi'1vuu~~ 'l-hli111'i u'ff~YJ1t:JUU~~'il~tln~n i ~ ·v'h 111''l-hlinmCif:JJ~~ 1 u . .. 
Jl 'JI I 'J} 'J} I 

.ct. od .c:u~:::t.d. Ql C\ d.d. & o 31 o d. G) 3/d. o Ql 

~'U1J1f1,'U 11i'U'il~mm~nu~'U'Vl:JJfl1':iC!f:JJ'U1'lf1 u~~'U1'Vl'il~ t'H:JJ'il1fl~ 

fj} I q 'J): I G) 3Jls) 9) Q.l ~ .d.:::t ..::! lr) I ~ .... I (!' d tf I I 

UlJ11fll':i !'I1'U1':i~'IJ'IJ';ifl~'il~ !'If L~fl'IJ'Vi'U'Vl:JJfl11:JJm~Htlt:J~ !:JJ!fl'U 3 !Ufl';i!C)f'U\91 !!\9l'ff1'U 
J} I I I jl 

lmuu~111~ 1 ~nutiu Vililim1:JJm~~~ (J~ i~tnu 1 tutJ{t~u IP1' 'ff1'11i''Ufl11:JJt:J11iB~li1 ~li~~u~ .. 
" " 25- l,ooo t1JI9l':i ~ui1~'\IB~itJ~u~~tl'l9111fl1':il'H~'lltJ~u1 ~unu'!fiJ~'lltJ~~uu~~fl11:JJm~'ifu'lltJ~ 

Jl 1 I iJ 

YluVi ff1Mi'u~ul1lim1:JJff1:JJ1':itlll.Afl11Clf:JJU1L~~ fl1':i1~itJ~u~n~ul'l11( v) liiYuiv~nm~ 
1 , " ' 1 

lflt:~111'11 1 i M~ i¢!t~1u~~~~m':i ffrutffvu 1'il1n nn Cif:JJ 1 u u u 1~ ~ 1 u m~ml''Utl'u "ff1111' u ~ u Vi lim ';i 
"' u 

tl ' ' " ' " " 

~1JU1 1~~ m':i 1 M'lin'uitJ~fl~1~u~~iYuitJ~!!fl'IJ r~m¥!:JJ~u-vi~:biY:JJ ~ff'UtJ~~'U n'Uu 1 111'14 1Clf:JJ~~ 
"' i!ll.:, .;1 
~'U ~YI1tl~ 

1"11~~0'11"11~~~1~1" ~,~f~fi:,t\i!)1~~i5~.;-l!l«l ~M~~~ 1~ l'l~1~14~t ~ 1~~::-r~~ 1'l .. ow,:-1 65 



Oil 'jl 'jl 'jl I 

G) ll o I _j '] 'j) o ""'] 'Jill) 'j) <V "' "' 

2. flT'H'l1UlUU'lJ'Vn!F-~8£1 (Sprinkler irrigation) fll'j !'l1'W1H'U'U'W !'If !~f1'UlJf1fffll'VfW'W'Vl 

H"~'Vlf)'lfU~~'W 1h~ff'Vl~fll'W 1 'Wfll'j 1 '*Jltll'illJlf)f)ll 75 !U'eJ{!~'WI'lllliifll'j :0 ~ fll'j~t)f)~'eJ\IH"~ . ~ 

" " mm~mJ fll'j111''1llH'lJ'Ui1ii'l1mtJ'jUH'lJ'lJ 1'lfu 

system) 
I d_l' 

Y'HfiUUfJ 
~ 

ffU~ \l!f1 'eJ { '1111 '11 W ~ 'eJ\11 '*~ lJ J lH 'j \I~'W ff\1 H"~ii'VlH i \1m 1 'j 1 'W H U "'~ 'ei'tJtJ ~ufJlPI4u 
u ~ 

' ' 
mR-:mm{uuu'l11t~nullu'llllfitl'l~fllltilll1.:.tnllt~ 

d 
~fl'lHl~i;lli£Jfllll.:.t (Center-pivot irrigators) 

3. fll'l1'11Jl~&'U'UJ1'11tl~ (Drip irrigation) !1:lu1nnui'*Jl~ii~ltl~l~'eJVHii 
" "I "" "" ~ '1 'JI o "" 'JI '1 'JI,;+-i "'-!li "' o "' 

lJ'j~ff'Vl'lifll'W !~tl !'l1'Wl!ll'Wl~'lJ'j!JUJ.'j'eJ'lJ "l 'jlf)'eJ'eJtl ffllJUtl !'l11JtlH"~ffl'j!fllJ1J'eJ\If1'Wf11'il~ 

" fli'J'j~'lfLU'W~'eJlJtl'UtJ11l'il'illJ'uiii'*tiu 2 H'U'U ;i'eJ 
~ . 



L9 L~~ 

~~~ ti.~NUtll:J~O,Lt\.lrt1 lHirtU~ti.M 
"'~ In ., li" o ~ b .,. I" 

" rt!.Ht!fliGtt.t.f.lA.ti.~Ltl.lrt~l:!11t-l:!1!tl.lA.f"lG@Irt1 r.Jt.JI,~o, (~Lftlrt!GMM.JI,ft:Lt.~rt~Lrtlrttl.~) tl.t. £-I U~ti.MBf.lrt ~ J?' I ~ t7 (6 {f) (6(6 b I J? I=" ~ ttl I'"' IIi" 
' ' " 

L t\%l l, UL 0, 1:-i11rt tl.~ tl.t.f.Mr.J~ 1 t-L~ tl.~ tl.~t-Gn. tl.l!;>ftlt.~L R.U,f f.LU tl.~1~l:!11r.JG~W11t-L~Irt~f.JI.~JI._t-~~L~ 

" " " GM1 r.JLf.lA.tl.~~n,m1 r.JU~@~~Jl,1 Gf.lrt t.r.Jtl.lrt1tl.~~l:!1!tl.t.f.tl.~~n,m1 tl.ftlrti1G&r.Jt.~r.JG@t.l111t-Lt.lrt~f. ~ t7 bp 1t1 (6 b J:i7 I=' t7 I t7 b If, (f, I 

~ ~ 

tl.~tl.t.f.Mf.LUrt~o,~n t-Gf.l1l:!Ut-G~tl.fl1LO,ft1 t-.l;!ft1 ~O,r.JGGt-Gf. r.JGGUl:!flt-GW1JI,1lA.f.l@@f.1 M.1 ~11 
~;:;;r 'i=" • • 16 IP o • lrt • ll\ t1i • t1i I"' If' tfi bp ,; • k lu 

f.l@@f.1 t.IA.fl1 r.JL&~W~1 ~O,r.JG@Lti.U1 f.LUt\.1 Ut.~~.l:!GM1 1:-Gf. I M.U 1:-Gf. OI NH. {f)&[f\l"ttl"'ltt (611\ (60(6b b J?' I (f, I I 

' " ' 
11l:!U~ o, tt.LIA~f.ftl:!JI,~n.m 1. t-G Fl1l:!Urt:L~ tt.~m ~ L'! WL~~~Ptut.,ttl'!~~ t,rtr.Jtt tt.rt&"'ll~n rt~M.LtHn 

JI,1 fuu1 tl.t..l:!t-Gf.l1l:!Uf.LU~~@t\.1 t-Gf.l1l:!U~l;!1Wft,t;!1 f.LUft~O, t\.@~1 £-Z ~~ r.JGGU~flt;-t;tlrt (6 b· b I I I=' b I I+ I b J:7 F? t1i lrt (6 , ... It) 

t-~n~bt-qT.tl.l,r.ILl:!L~~,YI1GJI,rtU Ulr.Jft:G!G rlllrtr.J~m~~l,G!! 

tl.~~r.JULM.~ G~tl.l111~f.Lti.U b f.LULUfujl ti.IJ1L&t-.l:!t-l:!rt11~f.l ~Gl:!ftlA.rlGGiLM.Mti.GlA.Jbl, f.LU fK~NUt11 It) ; J?,r ; (6 p 0 ~ F 1'6,0 ft) I (f, (f, 

b ~ b b 

lHlG ~ ti.LIA ti.L~IA!I. ti.Mtl.fl1t-@~f.l@@ t-.l;! ti.Lt.U rtlt.~~l:!11~l:!i':ll:!i':IU11A!I.ti.Mtl.fl1~0,ULO,U@M.f.IGG!lti.M 
I (6 f'P 1'0 IP (6 (6 'Co (6 bFp I'T> IP "' , 

~ ~ 

Jl,1 f.LU f.ILl:!LlA.Lfl.WGGf.~Ut-l:!rt11~f.lUL'!ft1 t-G~:::lWGG:::l:!11GMt-r.JM1t-Lr.JGLM.t-l:!lrt11rtt-G~~o, M.~~~ ~flirt (6 b 0 (6 (6 1'0 I ln. (6 (6 J:7 I 0 I J:7 (f, 'C:!ol'fi b 

" Lt1.1111:::Wt.~Lti.U11Af.l@@f.1 tl.t\.1:-~ M.Ltt-l:!f.LUG~L~rtij;::o, 0 (6 0 (6 bi=' (6 I Itt r'tl ttl I I (f, 
(f; (f; I (f; 

.. ~:-~ HG~tl.~ oz L~UL~rttnr:-G~:::"'HG~r.JG~~~H~H 1;-ij 

ti.Lt tl.t-1JI, l,IAL t1. U t, f.L U!I.t. ti.IJ 1~11 r.JG tl. M.Lt-1:-f.nJI. l,IA.L M.lrt l, !lt 
t>-(6 F: (6 1=>'1::7 pI (f, (f, F':" ~ 

ti.IJ1 "ftll:J OI lt!Lrt:::f.ftr.IGG!Ltt.Mti.GlA.~l,~G~O,~r.JirtLM.rllij p (6,'J r'tl I (6 I : 

.. :::m1 "ftll:J 0£ -~z lt!Lrt~f.ftU~t-tt;::o,~Uftr.l~l U~ftf.LU 

11 U ft@ f. M~r.J UL tl.rlL.l:!t-Lt.t-G~lA.~r.JULtl.l111~f.M.f11 (W:llSAS 
1'0 (6 0 (61=1 0 "' 

" ' " 
:l:mJmsqns) t1. ~ t. ~ ~ b ~ r.J U L t\ 1111 ~f. z·£ 

" 
~,YL ~~r.JG~ F ~ L~uu M.l, tt.iA. tt.t1:::m1L ttt-~un~~ Wrtij~Lrt:W~r.JG~L tt~ 1,~ I ('( I ~~ 

ti.IJ1 tt.n.ULrt~r.JULtl.f.IL.l:!r.Jlr.J:::mmunLU tl.l, ti.Lt-1:-f.m~r.J.l;!1:::&~11 1:-l:!U~f. ~ G~r.JGGLM.Ul, it!WftGM.i:ttt.~ p f' ;, (6 p I 1=;1 I I I (6;tf,,0 " 

rt t-Lt.UIA.ti.Mtl.fl1~1 ~r.JULM.r.JL.l:!~.if.Jl,1 L'!f.Lftl.l;!U1 LIA:::&tt.!I.t.r.l~lr.IGGLM.Irt1 f.LU ~U1 ft1 ~~ f.LirtlB 'i=" (6 'i=" J?' I,; (6 ln 0 (6 b (6 b 0 i=" I=''=" (6 0 (6 b Lt I lit" ~ I (f; (f; (f; (f; 

L lW ~r.J@ G UL f.l111~ f. :::L f. MIG U ~JI, ~r.J lrtl M.rllijt-Lt. f.WG~ ~ ., 0 

" f.l@@t\.1 tl.fl.l:!U1 ~~ r.J@@GUUL&t-Lirt~GlA.f.LirtLG~Ul~~nLM. (6 b l? lrtf6 lrt (6 I I 'i=" 0 

" ' " 
~~L'!f.Lftl.l;!r.JGGULf.U1 GM1 r.JGGW11t-Lt.lrt~f.H~Ut-f.~~B (6 {6b1f (6 I I 

Gft1~11 r.JGGGUt-f.~~r.JULtl.rlL.l:!t-Lt.Ul:!!ti.~NHlGGIA.t-tJI. 
If'' (6 ;, 1=' (f,l!l "PI 
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L~ ~t~[l~~~lltl. L tl.~ M.LIJ~f1,Vra tl.~ rtll!l~!. ~ ~Lra~n ratt.~L~ti.L~~LlA.~1 f1~11b£&1!.LU~~,(,lrlQ~ ,. 
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I ,j!l/ <!! ,!l/ "'!l/ 
(K 84-69, K84-200 U~~'Q'Yitl~ 1) ~lltHHJtltll~ 12 ~~tl'W 11~ '11'rl~rl~~tltltl f!Wfll'Ylfl11lJWJl'W 

, .I !V l!l/ <l .d !V .?1 
(CCS) u~~rl~~mH!'YI'W 'Wfll':iu~nuuv~~~~ u~m~~m~~f1'1J~f1tl1tltltl~~~u'W 11, 10, 9, 8 

"' 0 , !l/-=1 II] !V - I !V ., I !V , 'J) 

~~tl'W 11~'YI1 '11m 1tl ~~ 111 f1fll':iu~f1tltltl~~~~ ~ ':i 1 ff1lll':i tl~ ':i 1111~ fll':i ~f1!~ f1'\J tl~ tltltl111 f1 fll':i 'If 

hand refractometer (1 oM1~rhu1 ni' ; ~uu{~cM'W l'f'll u~u~~~U'IJ1'W ~uvuri1 'W tlTeJtltl) 1~rhu1 ni' .. 
u1nw 1fi'W nm~ umv 'lltl~~1Btlm~l>i~~~1 ~ff1lll':itll91~if'W !~i1fl1':iVi1fl1':i~~'U!~ti1Btltl !~mi'1 

~rlu~1u1ni' 1fi'W nm~ umv '\Jtl~~1Btltllml~fttl~fl'W ul>iti'1tl.Jij hand refractometer ~':i1ff1lll':itl 
' " " ~ ~m~i1B' u v ~mui! ~ 111 n 1 u B'uv 1 'W ri1 'W v u~ Yid~l'W iY~ ~ v111 ~ '11' ~ ~'W m u u '11' ~ i1l11~ 1 i;'llll n '11' ~ u 

9.J..::s d •9J.c:t ~~~ 9) or;Jd.d'J) 9) dd 
tltltlll fll':i tltlf1~ tl f1 f1!~ ff~ ~11 tltltlll fll':i ~ 11 HlJ ~~ 'IJ ! ~VI N~ 1'W m~ 'W~~ ll'YIU ~ 1 fl1':i 11 ~ ~ tl~~ f1'U! f1tl1 

' " " Btltltltlf1~Uf1fitl'W Yi~Uf1Btltl11~ ·:h~ h tl'\1'll~ !JJ~'lf'W '!! 'W Ni;'1N~~l11'11''1! f1!~j;'j~fl11ll'\1' 11'W 'IJ tl~ Btl tl11 ~ 

i;'l~ i;'l~lllf1 ul>i1 ~tl~1! U!f1ll ~ d m 11 ~ 191 ~ Btltl~ uri~~ .u 1 h ~ ~ 1 'W ri tl 'W BtltiU i;'l f1 ~ 'Yl d 1d 1 t)' Uti~ un tlltl .. . 
' " " ll1n'YluYi11~ff~fflll11~1i;'l fln~~B'uv~unn1':iuun~unll1nni1B'uvui;'ln .. 
2. fl1'mltH~trnl'e.lfJ 1~f.lfll'j~~8'tm1-H~~~u1'11mn~~~ ~'Vl':i1d1 1'Wri1'W 1 fi'W'IJU~~1Btltl 

" 11~ij fll':i ff~fflll11m~1r 1m ff~~~~ (vmi'W ti1N'W ~ n) nn191~6uv !l.J~~~'W 'W u n111 n11~~~'W fll':i 
" " ~tJJ~iYvl11'11''!! nB'uv ui;'l~-w1~1~u~1 rr~ri ~ Ni;'ll>ium':i ~111tJJ~~ u 1 ~ 'IJ u~ B'uv~ u d 1 n~ utr uv~um~~1 

B'uv11~~ll~1v ml utJ'uv~~un111n~1mi!u~'W 11~ !l.Jffm.J d w ~1~~ n ~ll ii n'll 1~ ~ 1v m d 191 ~ B'uv~~ 

~'W 'lf1t1 1 '11'1l.J~ u~~iYv~ 11 oM~1tl 1 'W m':il91~ul>i~~u 

~~170 
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tl1tHlti'Vl~ 3 l"''U'Q 

:Utlll"'f111lJ'H11'U 

hi 11, 10, 9, 8 

91 'l 91 
fJ~tHltl~1flfll':i AGJf 

'J) Q.l I .<::::). tf 

tHltl) 1~fllU':iflCJf 

d 91 IIJ91 91 
UlfltiTfJ'fltl !~!1~1 

neter l':i1~1l.Jl':itl 

" 
" 0 "' ;,''Ul\?ll~l.Jlfl 'H':i'fl 

'J) d d 
n~::;\9Hl~lflUlfltl1 

91 
l'l111'U'U'fl~'fl'fltl~::; 

I 91 "' 
1::; 11'fl 'fJ tl\91 'fJ lJ 'fJ1 Q 

'l 0 91 
l'U tfl'U'U'fl~m'fl'fltl 

'flf1~1n~::;t~'U nn 

91 91 
I fl\91 'fl'fl'fltl~ 'flti!Hl1 

l "' a il e:t t 

II 111111 i1 illJ il i1'1Jll'h'I1U 

"' 91 "" 1tl fll'jl'l~'fl'flti<Jf~ 

~1~~~U\l01~:: 1',_,~ 1"l 

3. vtt.mJUJL'lrl~~~~flU'U (Trash) ~~~lJlflUtJ'fltl~ff~loU1 h~~1-u1-Hmn~~~ i~tlfll':il'i'~ 
ti'flf!Dtwil1'~1~1nfl'fl iu~u':i1f1tJ~~'I'i'1t~ 3 6 u~'fl~ ~'fl n mu 1 u 1 -Hm~'fl~~! ufiuihti''flt~ i -HutJtl 

I I !JI !J/ I !J/ 

fi~fl t'Vl':i1::; iY~t~tJlJ-umci1.W-utJnmn~::; !li~l111'11~u~1 tl'1~~ !ufiuti'tJt~Viri~t'li1 h~~1'UU11'11~~::;~ 
!JI !JI I I 

f-l~ihil1\J':i::;ff'Vlnm'Vli-u m':i~n~l111'11~~1ntJ'flt1U'flt1~~ (~~9ful111'11~) iY ~~~'flu-uVi~~! u fiuti'tJt~ 
I !JI I I I 

firi~t.,jl h ~~1'UtJ11'11~ mj~'fl'flfl! ~'U 2 U':i ::;un'l fl'fl iY ~~~'flU'U Vi !~'U a-u 1'1 ':i 1tl ~mfl ~'fl~,y m u~::; 

~\Jmw'U'fl~h~~l-umn !~uri ~-u l1-u 'Vl':i1t1 'VitJ-u!~ ~~-ul'i-u u':i::;u)'Vl~ 2 ~~-ua-u\9l':i1t1~'fl 
A "' .I o' 'l 91 IIJ 91 I 'l 91 ~ 91 1..: "' .I 

!fll'fl~~mu~::;-qumW'U'fl~ A H~1'U'U'fltl A~!lfl AU tl'fl~ ':i1f1'U'fl~'fl'fltl !U'UI'I'U !ll'l~~~~'flu'U 
I !JI !JI !JI I I 

\J~::;ttmfi 2 .W ~::;~~9ful111'11~~ 1f1'UU1'U fll':i ~fi~l11m ~m n n i1 iY~~~ 'flU'UVi !~'U a-u l'l':i1tl~ tJ 

trlt'fl~,Ym ~1nm':i1,Yti'U'fl~ n~l.l Jwn~1~'ll'U1t1111l ilufJ-uv1,Yml'h! 1 ~l"'nw '4~ m 1l1GJf1 nn 

IIJ 91"'1 .I o' ~ o' .d "' • I d"" "' 91 d I 91 'l • I "' 91 IIJ • .IIIJ 91 
!flllm Aflflflll1!u'fJl!CJf'UI'I~~~~'flu'U'Vll'l~lJlf1U'fl'flti'VI~WlJ1 AH~1'U 7 u':i::;!.f)'VI fl'fl 1) 'fl'fltl rn !'HlJ 

" lJ'f!i~rl'U~'U 2) fl'fltllvllmj'lJ'~i~':itl~U 3) tJ'fltllvll'H~tlJlJ'~1~':itl~U 4) tJ'fltll'i'~~~':itl\9J~ 5) 

" D'fltlfi~~~l!fli~fl'U~'U 6) D'fltll'i'~~~~lil!~i~':itl~u u~::; 7) tJ'fltll?itJtlflWml"' (tJ'fltltvlt'H~~':il 
Jl I I I 

~'U) f'l~m~1,Yt1 'VlUi1 D'fltll'l~~~ !lil!~ i~':itl~U~ff~!~'flU'U~~mfiuti'tJt~Viri~toU1 h ~~1'UU'flt1Vi~~ 
' !II ' ' ' 

D'fltlfii ~f1'Ul!~u~::;~-uni uu~::;tltJ~~~mfiuti'tJtiViri ~1'1i11 ':i ~~1-u mnni1tJ'flt~Vi1 ~':itl~U u~ tJ'fl t~Vi 
' ' ' ' !II 

i~~t"l~u~iY~t~tJlJ-uVit~-u a'UI'I':i1tl~mf1~'fl~,y m u~::;-qumw 'U'fl~ 1 ':i ~~1-u mnni1tJ'flt~Vii ~r1-u ~-u 

ff1'UD'fltli~':it1\9l~~~Ui U!W::;tl'fl~~~mfiutJ'tJtl~ff ~!oUlt ':i ~~1'Ul.ll n~~~ 1~tnm~t11U~::;'U'U ri ~ 
91 91 'l d d "' "' 91 IIJ IQ> 'l!V "' "' 
'fl'fltl!'lll tH~1'U'Vlmm::;~lJ'VI~~ fl'fl nnl'l~'fl'fltl'r;l~ Al.ll.l~ u~::; tGJf':itlflU !l"'':i1::;'U'flfl~1n~::;l.l 

..: ... .I "" "' 91 d I !V 'l !V !V "' !V IIJ !V. I 'l "" d "' !V IIJ !V 
ff~!\'l'flu'UI'l~lJlflU'fl'flti'Vl~~~'U1 AH~1'U'U'fltl!lm fl'U~1'UI'l~'fl'fltl~::; A~u':i::; tti<Jf'U A'Uflll'VII'l~'fl'fltl A~ 

" " !~1~'U !'Vl':ild1 !lil'i'fl~l!~ti''fltl '¥11 i -H!~ri1U H~'flfl'U~'fl1'U ~~~'U ff1'U GJf11! 1 nl~U';i::; lti<Jf,r ~ 1 fl 

Q d 91 llj!lJ~ .X 'j!lJ !l} IIJI 0> I !l} IIJ IIJ !l} I 0> !l} 

fll~!flU!fltl1'fl'fltl~~ !~!':i1'U'U AGJffl'U~1'U'U'fltl~~ !!~::; !l.l\]fl'Hflfll'fl'fltl Avl !'HlJ!l"'';i1::;111'l~'fl'fltl~~ 

tJel'l •t'll9 

,,n,,\';;...,.4,. ,,n,,l';;.,,.;;u ,,n,m,;,r~,oiiu 10fl'R fl'RaRiifiA~~ fl'Ri.lR'JOfttJ ..... ~ .. .,, 

rn~~1111'11~01)1~t ~,Oif,.,~~I'I1:J¢'.1~~~(!)«J1M<V~~ 1011"l~1~~~:: ~ 101~::1',.,~ 1"l ~,:-1 7l .. 



:mlma 12.86 

flrJlufuhm!J'!OO!J 
3 - 6 thl'rn 

:miLrJ<I 13.81 

'tJciH i 1 ~l'lllJ Ut1Jl11tt ~~ 'QUffn fl 'ill n nn l ~1 tl~hJ fitJ ii ~'It ~tJU'U ~ t~ 'U eJ'U m ltJ~ t~ 
' " tfl~'tJ'I1lmu~~'Qumw '\J'tJ'It 1 'l'll'UU1\9ll~ii1 'tJf11ff~l'llJl ilmi't~tJmn ~'lwnii m1 1lnmJ1lJ'lf11 i ~ 

u~~fl'U '11u1 tl~ u t ~m ~u t ~tJ1tt~~~ u 6 'tJtJ l '11'\] n1~ fi 'tJ r11 1 ii nn n111'1lu tJ'tJtJ'tl'tl n'ill n~'U ~ ~l ~ 
rlll1i'llf11111'1~16t~tJ l 'li'ff~m\91 mi1f1'tJ'I~16'tJtJ l 'li't~'U f1'tJ'Il my 'Nm1 mJ~fl'U'I1ll1tl~ll l '11'~ utl't~tJ 

l '11'\]n1~ t'W11dl'illf1f111m1'ilfftJU6t~tJ~I'll'lffl'l ilJirl'll ~1tl~lllll'lfl'Uii~'lt~'tlU'U~t~'U el'l.lmltJ 

I dt Q.l r/ g}Q QJ 9} .d 9} :1 d'J} Q 9) 

l'ltl!m'tJ'I'il mu~~'Qumw '\J'tJ'Il 1 'I 'Ill.! ln~tfltJ'If1ll'tltltJ'Vll'lffl'U'\J'U 'U'tJf1'illf1'U m 11 'l'll'UlJf111ffH:J 

'j ~llll Vi lfl11:JJ ff~{)l\91! ~ mw f)~ 'U ~'U ~~\91 :JJ 1 nutl''tJtJ l 'U i1'1 'j ~ '1111'1 u vi 'U! 'VltJ'tJtJ flll ~ nl1u 'il ~i1tJ~\9l 

~'~t ~ t1u'U ~ ~ l'l:JJl nutl''tJtJ i #I :u 1n n11 iYn11 1 t~'\J t~ '~ tfl r {)'I 1l n1 u ~~'flu n 1 w '\J'tJ'It 1 '~'Ill.! 'il~~\91 (;!'I 
)I I 'JI 'j/ 'j/ I 

u1~if'Vl~fl1'W l 'U n11 ffnl'lllll'll~'il~tti:u~'U Vi1l 'li'i#lllll'll~~tJI'l'U tl't~tJt!'~~'U u'Uci'tJ:uri '~ Jl-j~~{)'jlfll 
'J) ~ ~ 
tltltl f1 'il ~ t! '1'\J 'U l'lllJ 

'illf1f1111tml~-H'l 'U#ll'U'\J'tJ'If!Wfll'Wfl11:JJl11l'U 'Wllil tJ''tJtJ~ii~'l!~tlU'U,! tW (linn !Wfl 

lu tJ'tJ\91 u~'tJ'Iff1'UtJ'tJ\9l u~~11f1tltlf1) ii~1 ccs m~tJ 13.81 l'U'\JW~~tJ'tJtJ~ii~'lt~'tlU'Uii~l 

ccs m~tJ 12.86 ff1'UU~'tJ'Iff1'UtJ'tll'lii~l ccs m~tJ 7.60 u~~tJtJI'ltJ''tJtJii~l ccs m~tJ~l~\91 4.03 
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~'11'\..I'WtH.JUt'l:::!~'W 

~~&wa'U\91':i1V~tl 

m~flflU':i:JJ'lf11 i~ 
" ' ' .1!9 ..::! .:::Hl gJ 

l't"Hlf1111fl'V'l'U'I'l'l'l A 'lf 

v "" 1 !II-=! !II JmtlfiU '11flU'tHW 

nJ'W~!~'W tJ'W\911 1v 

1 "" !II 1 ':i'l'l1'U:JJf11'j{Y'j1\l 

' "" ' l iJ~f1'11U 1J:::'lf1£Jt'l\91 

J'l1 H'l1'U\l:::t'l\91t'l\l 

h!Vfl:JJri'IHt'l~m1f11 

.I !II "" u'U'U'tJV (:JJf11':i!Wfl 

1£J~~E'l!~mJ'W~~1 
' . 

"" 0 ::::S !lHW\911~\91 4.03 

ii:ll~~o~.i:l:: .J) ,"'~::s,.,~ J) 

1h ~1 + ~·H~'fltl'U 
., 

!l'fll'l'fl'fl!l tla'fl.:~?i1'U!I'fll?l 

" ' 1 i/<0 1.1 1.1 ~ IJ) !:'1 IJ) ' cl d !II 1 ' "' 9 "' d 4. Atlfl11 'H3UHIUV!flflH't1\111A1-A A1 f11':i!flU!fW1't"HH.J 'UU\91t'l:::1'W A'W1h:JJ1W'I'l!'11:JJ1::;{Y:JJ 

l't'tJ~nUf11':i'V'Wri'IV'tJV!.,j1 h '1'11'\..1 1 'WU~t'l:::l'W tl1ijt1'-e:w~I'1191U~1flfl\ll~1 'W i ~'11t'l1£Jl'W \l:::!fl\91 flU 
Y iJ I ~ 

~\ljtffm.hm!n ut'l:::U1\911t'l~1m{Y I'V'l11:::i1 !U'tJI'1191V'tJVVl'li1 ~1f11{YUHff1'W1'W~1Vfl£J11::: 
.d !it oC\ dr/\1}3/ I ~ 1 """" 

ttJt'lrJ'UIU'Ufll\91'tJ'U'I'l':i£J A\91Ufl fll\91Ut'lfl\91fl (lactic) \91£JUUfl'l'l!':i£J Lactobacillus, Leuconostoc Ut'l::; 

' ' 
d.d .ct. g) li)91 ' 1 ' "' IIUfl'tll':ifJ'tl'tl'UflJ1:JJl'tJ'U A\91Ufl Bacillus, Stearothemophilus \91£l!'i1i'll:::'t"J£J1\I£J\I Leuconostoc sp. 

, 'JI t !II • 1 • 1 • !II cl d !II 1 "' ,;,. !11 !11 d 
\'I: 'lffl~ Afl':i{Y Ut'l1ut'l\91ut'lfl£J dextran 'tJ't"lfl:JJl Ut'l:::tlllflUifWTtlfl(J 'UI\91tl'U'I'l:JJtllfllfl'':ifl'U 'tJ'tJV'I'l 

II I il " 

fi\91ii'li111:::~ Dextran tVi:JJ~'W '11~flU1\Ifli'\l ml\1111fll'1flvflvlj~'W\91fl1l:::l111lmvmJ\9lflrl1\lflQ1'Wi~ 
., ' lil' lil.l !II 11J•11J!V !II liJ!.Icl!V 

lHllfJ'J'U ll't':i1:::11ltlU':iH!fl A:IJ{Y1:JJ1Hlt'l'l AU'V'Wflfl(Jflflfl:JJ1111fl A':i A\91 'il:::'V'Uflfl(J Aflfl\?ltl\l'iltl\91 

i 'JI !II 1 !II "' cl "' <I !II 1 ' 'Hlm':if!fl 1iJ'W tl'U 'U Ut'l1 'lffl 'U '11 ':i fl':i tl'V 'U 1\911t'l fl'l1 ':i 'tJ ':i tl U '1'1 ':i fl!\91 tl ':i 'V 'U flfl(Jflfl fl:JJl {Y'j tlU n 'V! fl 

' " ('lf11U1'UI~flf1i1 V'U) l11 1 ,r~'W'V!'W 1 'U f11':i'V'Wff \IIVl:JJ~'U 

.. .d 1.1 1.1 'l cl d !II d"' 9 ' cl d !II !II 1IJ •• 1 
5. fl11!fl'IJ!flfJ1tltlfJtfVII'IllA1\I\111-! f11'jlfliJifl(J1flfl(J'I'l:JJfll':i!H1 AiJfltl'Uf11':ilfliJ!fl(J1 tllflfl(J rn 

" " 
imjflflrl1-3 ii1'W i~'l1t'l1£Jl'U u:::l11 1 'i1'tfl\91f11':i~tylil£JHt'IH~\91lJ1'11lJ flUt'l:::f1Wtll'Yifl11:JJ'I111'U ~'ltJ 

I I I 'jl il 

1) V'tJVVilj flU lf-11 1 u n tl'U fl1 'j! fiu! fl(J'J !Ufll'1 \91 fl tl'l Vi \1,11 'W, ~ 'il::; ~ty! ilvthm! fl 

I j.l d. Q.l .ttf. QJ ~ 9) Q.l d' I I 

1Jlflf11l'tJ'tJfJ't1fl\91{1'\91 !'11:JJ'tJ'Ufl'U'I'l'l'tJ't"l£J'V'l'W1fQ'I'lfl\l 1 'Q'I'ltl\1 2 Ut'l::; F 140 Ut'l:::Ht'lflU'I'lflt'l'tJ\1 

, .t!t Q,l ~ gJ d d d 9 ~ ~ .c::::i 

fftl\91flt'ltl-31'11:JJ'tJ'Ufl'U'I'l'l'tJ't"l£J'I'llfliJ!fl(J1 A'W!\91tl'U 'Yitjfl''ilfll(J'U :1Jfll1fl:JJ Ut'l::::JJ'U1fl:JJ 
I I 1 j/ 

2) vmJViljfln lf-11 1 u flfl'U flU !niJ!fl(J'J !U'tJI'1191 flfl\IVl\1, 11 'U, ~Vfl(J U~t'l::;~'\.,1 (ij flU 

~ " 
~\ljlfffJU1'11Ufli~tl'i1n'W vmJ~'U(~'I'ltl\1 1 ~tytilvll1'11Um!'t"l£Jfli1Vfl£J~'U(~'I'lfl\l 2 Ut'l::; F 140 

I i,/ I 'JJ 

3) ~u(ut'l:::nm!nutnv1VflrJljr-~t'l~'t"lm':i ~tytilvu 111l! fl v't"lv'i11'1191flfl'IVi'l i 11 'W i ~ !"li'W 
'JI I I 'jl 

vtJrJnu,f F t4o l1'l'i11'1fi{Y\91ut'l:::tr-~1 1u ti'1tnunv1!~fl'W:JJm1fi:JJut'l:::lj'U1fl:JJ fl'tJ\IVl\1 i 11 'U i ~ 141'W 

t~'l)&lt~l~"'),a,t ~,"''"'~J)l;Jt!l~~e~1M-v~.Jl ,"' J)~l~\.4~:: .J) ,c;~~::s,.,~ 11 
" 

~,:-, 73 



d.: Q.l I Q.l r/1 I 191 Q.l r/1 .dd d. t:!:l, 

'il~~tyt~HJlJ1'11lJfllJlflfl11'VfU1fQ'VItl\l 1 ~Hl~'Q'VItl\1 2 t!l'ltltlt.J'V'IlJll'Q'VItl\1 2 'VItfl1Jtfl£J1tl'ltl'W 
' ' ., 

'V'Iqrr~m£Ju Vii1mm·n1ufiuum·nfiun£J1 'il~~tytiY£J't1111'11mJ1nwhvl'ui~'VIu\l 1 u~~ F 14o 
t t , , 

4) tl'u£JVitfiun£J1t$iuui1u 1f111 tiwi'~tl'ut.JVi\1 i 11u i 1 'il ~ ~tyt iY£Jll111'11 nm n w;iltl'uv 

~ I nut ~£J1t$iuu 'V'It] ff~ fl1 £JlJ t!~~11 fl':i 1f111 l ~m u 'V'I1~mh\l t\1 tltl£.1~ ij fl1 'Hrn 1 ui1 fll':i ~tytffV 
iJ I t I t I 

llm'l!fl~\127 . 1% tijul'l~fltJ\Ii11uii 14llJ 1u'\Jw~Vitl'u£JVii1m':itr·n1umijtllJfllJ vhfiun£J1t$iuu 
., 

..::::. d. d. 0 Q.l 0 Q.l 

'V'ItJfl''ilfll£JlJtt~~11m1f111 11fll':i~tytff£JlJ1'11lJfl22.4% u~~ 19.7% 1'1111m~u 

5) tl1tnut~£J1tltJ£Ji'VJil1~t$iuu'V'Iqff~fll£JlJ mnYWU1lH\11lJfll£J1u 3llJ tl1tnu~v1 

t$iuu11m1f111 u~~i1lJ1f111 f11nYWU1lH\11lJfll£J1u 1llJ flWfll'V'If111111111lJ (CCS) i'l'il~i~~~~\1 

~\lu~·;htl'u£J i 'VJil'l~~~fiu~£J1t$iuu'V'Iqff~ fll£JlJ 'il~i1~1 ccs ~ \lfl11tJtJ£JI'l~ff~ 1 u'lf1\l 3 1um fl 
., 

m1'1'il1fl!¥·n1u u~m1\l'il1n'l!u~1 ccs '\JtJ\ItJtJ£Ji'VJil'l~'il~~~~'~ u~~n~1 ccs uu£Jn11tl'u£JI'l~ff~ 

6) tdul'l~tl'u£Jff~fltl\l.yf\li11uii 14llJ ccs 'il~i~~~~\1 £Jm1utl'u£JI'l~ff~~~fiut~w.J 
t$iuui1mf111 1utl'u£J-Yrui F 140 u~~~'VItl\1 1 'il~i1~1 ccs ~~~\IU1\I ml\l'il1fll'l~fltl\IH1uii 7-l'u 

., 
91 a. 91"' 11J91'111J'"" "'' 

t!~~tn'VI\Itltl£JI'l~ff~ n! lJ t':i!fllJ 5 1lJ m Purity 'il~~~~\1 
' ., 

7) tl'u£Ji'VJil1~ tiju~ul91'uVi\li11uii'il~i1~1 ccs ~~~\llllfl m':il'l~tl'ut.Ji'VJil'l~fltl\1 

H'il~'lf1£J'lf~~um':i~~~'~'\Jt~\1~1 ccs '\Jt~\ltl'u£Ji'VJil'l~~'~i~ 
91 liJ.JliJ 91"' <I'd"" I I "'.I <I'd <I' 

8) tltl£.1 rn !1111'V'IlJ1l'VI11fl1111'1111lJ~\I t'lflJ 'Q'VItl\1 2, F 140 'il~lltutl':itCJflJI'lfll':i~~~\1'\Jtl\1 
I I I iJ 

~1 ccs mnn11tJtl£JVllJi'Vii1m111'1111lJI'l1 t'lfu ~'VItl\1 11~mu'V'I1~ tJV1\IV\I 1utl'u£Ji'VJil'I~Vl\l~tJI91'u 

9) ~1 Pol (Sucrose) lHN~fftl~fl~tl\lt'!flJt~£J1fllJfl1J~1 CCS 
., 

10) tl'u£Ji'VJil'l~'il~i1~1 Purity Utl£Jfl11tJtJ£JI'l~ff~ tl1Vl'li11uiid1u 5llJ 

~\llTu 'il ~ l91'u\ll'l~tl'u£J i vJi 11~riwu11 H\11lJtl1m~ h1t ~ 1~~~ tl'u£J i vJi l'l~.yf\l~u~u 
., 

"" I 91 11] . ,lliJ 91 0-' "-' "-' 0-' , 91 91 0-' 91 11] . JliJ 91 0-' "' 

~tytff£Jf11111'1111lJlllflfl11tltl£J rn !11111'l~fltl\l ~\llJlJ '11~\lfll':itf-l1 1Jtltl£JI'ltl\ll'l~tltl£J rn !1111'VIlJ'Vl 

~ d d 91 0,91 11]191 91 , 91 I d d 
'il1flu ty 111 fl1 ':i '\J 1~t! f1 ~lJt! H\11lJ m u t fl£J1tltl£J 'VI1 11 'lf11 ! ':i tJ tl£.11'1 tl\1 tf-l1 u tltl£.1 fltllJ fll':i m u tn£.11 

~~uf111m1~~~1 1um':i tfiut~£J1tJtJ£J l11llitl~mw tl'u£J i'VJi11~i~~~1l'il1flU nn N~l'l 2535/36 ~~ 
tVit.J\1 5.1 ttlu{tcMu\91' tllu 76.5 ttlu{tcMul91'1uumm~l'l2539/40 m':i~'il ~ 'lf1£J1,r'lf11htl'um1u 

Q.l d d. 91 t:!:l d. 91 d. Q.l 91 Q.l d. t 

fl~1Jllltfl1J!fl£.11tltl£Jff~ f1 tl fll':i 'VI 'il ~ \91 tl\111 Hl\91 ~ tltl£.1 (1'1 ~ ff~) t 'V'I £.1\1 'V'Itll'ltl fll':i 'VI ~t! 'VIlJU':i \1 \11lJ fl'W 

\11lJI'l~tl'u£J t'V'I':i 1d1i1~ 1lJ 1lJtt H\11lJf1lJI'l~tl'u£Ji1 i~mlu uu tl1!fl'':ifJ ~fi'il~ u H\11lJf1lJ\11lJI'l~tl'uv 

~1£.1 i tll11\11lJ 1um f1 ~1'1 ff1'11 m ':i 11 u ~~ mflu~ fll':i i1 N~l111 ,ru ':i \1\111-J fllJ \11lJ 191~ tl' u £Ji1 i~t Ylt.J\1 vw 
., ., 

'lf11 iitl'u£JI'l~tl'u£Jri\lt~11 H\11lJ i~-vlu vn-vl\1~1tt Hi1tt u 1lU11i1':i1fll~\I.Vum11~ 1m tJ\I;'V'I u~ 

fll':i 1 ~':i(l\9l~tl'u£Jl11 1 ,rtfi~f11111~lJ f1\11u fll':ill1 i itl'u£J t'V'I':i1d1 tl'u£J~tl~ fl'il ~ 191'u\l 1~1'1~~~11 ':i \I\11'W 

ml fll':i~tltl£J~i1m':i t'il~Wt~u 11'1~1 ,rf-l~N~I'lff\1 tl'umJfl'il~~11 mttH\11lJI'l~tl'u£J£J1fl f1lJ\11lJ i~ u ~ 

~~174 



d d d a 
'1'1! f1U lfHJ1 !~ fl 'W 

1 ttl;l~ F 140 

"' ' 91 
''\1l.Jf1 :IJ1 f) f) 1 1 {) {) () 

1iU~f11HYW!tYV 
"' u 

d d d a 
l'W 'l'l!f1U!f1V1!~fl'W 

Ql fJ} d d 
~ 3 1'W mtf1U!fW1 

<S 11] ' 
tCS) 11 ·HI~ !l.l~~(;l~ 

~lw'lf1\l 3 1'Wtt'Hl 

' 'J) "' 
fl11't)fl(J\91~ff~ 

Ql d d d 
uvl'l~ff~'l'lmutnv1 

flf)tJ\Iiii'Wi'i 71'W 

,y~~t~v i vli l'iu nfl~ 

"' ~ o' ~ !9f'W\91f11'j~~~\I'\J't)~ 

. 91 ,f "' 91 
lvlimJ'I'l\IV'WI'l'W 

h 1'W 

" 11] • .lliJ 91""' "' 91 ltJ !-n !'\1l.J'\'l\j(J'iJ\9)'iJ 
I 

'J) 11] • .lliJ 91 "' "" 
~ tJ tJ (I ! -n !'11l.J '1'1 'W 'V1 

I d d 
(I f)'t)'W f)l'j! f)U! f) ()1 

' ""' """" 'j~~\91 2535/36 'Vll.J 
I 

9 'J) 11] ''J) "' 
(I !'l1'1f11 &'j{){)(Jl'i'W 

~!!'l'l'W!! H~1'W fl 'W 

"' 91 \11'Wfl 'W \11'W \91 ~{){) () 

~~~t~v~ i:Urrl v\1 Vi{) 

' "" ' ll.Jfllfl)fl\l'lffl !!\91 

~ 't)\1 i~,Y~t,j11 'j \I\11'W 

ot~vv1n fl'W\11'W i:U 

h~1~""~:: 11 1~~::s'A.~ f) 

" ' Ql I Ql fJ} ll)fJJfJJ QJ 'J) QJ 'J) QJ 3J ll) lfJ} ~ 'J) o 0 

{)fJlf1fl~ !l'n1~11 l'l~tltltl !~'WfltJ fl'W\11'W\91~flfltJ'Iffl1J\91~flflV'ff'W "1 flflV !l.J~l.J ~~N(;ll'lflflV\911 'I'll 

" ' ' , , i'" "''"' 'J) <S 11]91 91 "' "' 'l 0 11]•91 <S ')1-,rld 'j{JfHJ!ffVfll\91~flfltJ:IJlf1'1J'W !!~~ !~N~\9lfl1J!!'Vl'W'WtJV !Vlflf111l.J l.J'Wfl\1 !'Wf1n'Vll !'Jflfl(J 11\1 

" ' ~lt~uri'v\l~'jtl,y~~t~mViv'IVlfl~flfl11l.ll'i' fl~m 'j'IJ fl~fl\91 ff1l'i m 'j mJ'fl mt~~li1 \911~ u ~di ~hl'l w 
• u 

~::ri'mu~mJ,'Ii~m'ju~n~flv t~fl'lf1m~mh ~ff'l'l~mfl m"J'l1Nl'W 'llfl\l'j t~l'l~ uflv tfl':i1~-:h 'j() 

~~~vv~tllt,j 1111 fitJflfft\91 'j ~~ v tt~~ fltl.l ~ m i 'W i1 'il ~ 1T 'W ihh ~ ff'Vl ~ fllfl i 'W nn '\1 N1'W ~ flV n11 

U)::t'Yifl'tltlff!\91 'j !~tJ:IJlf) 111 f) f)l'j ~ ff:IJlfll.J 'lf11 i 'i Ufl(J! 'IJ \91 6 01!! Vi \1! Vi 'lf'j i ~ 'i 1 lJ :U flflU h ~\11 'W 

" tl1r~1a 1u~\llr)~nlttfl\ltfl'lf'j 3 1 H\11'W 1~vi 11'mm"J6mf1i'lf1tf1fll'l':if1~11i1'W fltu~tfifll'l':irl'lff\91{ 

1Jl11l'Yir.mi'vtf1flfl'jfl'lff\91{ ~l!U'W \11'W i~VftfifJltiJ~ V1J!'Yi (J1J f)lj! nu! ~(J1Ufl(J~ 1()!! 'j ~ \ll'W fl 'W !! ~~ 

ttl1v\l~m ~~'l'l11~nlttfl\ltfl'lf'j iJ~mw uflv~l'l~ i~m ~v~flrl'W~fl1'W'Ilfl~ i'l'lv~1mn tdmVivufiu 

" " vvfftfl)t~v ..:hi Mfl\91'jlf1nff'WtiJ~fl\ltJllJ'W ~ fll'l 'W u fl v~ \1 n11flflff!l'l 'j t~v iJ"J ~ f1fl1J fiu 'lf1~til ~ i1u 

" ' ' 
~6\1 i'YirnY'u n11fltJ'fft~m~v '\11 i 11iJ~mw uflvVil'l~ 1~~flrl'W ~fllll'l1 n1l'll fl\lflflfft\91 'j t~v fl'Wt ~ 'W N~ 

" " " 1Jl~1num'i v\l~flv 'IJ fl\IL 'YIV1:1'W 11'11 fl\1 fl flfft\91 ':i t~v '\11 i 11 'j t~l'l ~ u fl v l'i' fl\1 t~v 1 n r:i'u 'j t~'li flV v m1 \1 

mu-1~r~~vv~t~ 1'i'Ut~'l1'1'lv~1 u~mwuflv~l'l~ 1~ul'i~~um.U flv '\11 i 111'i''W 'VJ'W i 'W nn i 'lf"Jt~,Y~uflv 

~6\1 i 'YIV\1 \1 n11t~Vfftm t~v 

G)ilil..:::t 9~~ G)ill a.:! 
fll'HTN !1HHHJY111'JlJvHI'H Ill 't'i 'Hllfl'Hl ·3tll-3!1J tltli'J fHl 'W fll'U f)lJ !fli'J 1 

I V_Q( v i1 
'li11'J!!f)uty't'ilOl'$'\JlYl!!flli'W!!'$·Nl'WY1YlDUI'JiJYl 

" , SI I I 91 I o9'j}'j) o 'J)'j) OJ.:::t 

6. fl11 'lltfl1!Hfl11t!fH!fl'\J8 ·:UHltl (ripener) 'lf1V'Vll !l'iflflV'ff~ff:IJ'W1\911~ tllflflVV\I:IJ 
I I )I )I 

tl111J'l111'U~l Cli\lm11~ffl!'l1\9l:IJ111 lfi'ff.fllfltn~~fl:u 1:Umm~ffl.ll'i fl m 'j ff~ ff:uli1m~ ( f1 11:u.j/'W i 'W 

Q Q .ct rl 1-=::t 0 ~I 'j} d d 'j) 9 'j) I I 

~'U\1\1, ~'U1Jfl11l.J~~l.J'ff:U\J':iW~\I) !!\91l.Jfld1l.J111tu'W 11~\91 fl~!f11J!f1EJ1flfl(J f)l'j ! 'lfffn !Hf11'j ~fit! f1 

'J} I ~ 'J) li)3Jdi ,:::f 99./ I IQJ I 'j} 9 
~{1\l{){)fJ 11~-,r'JvtVll.Jf!W fllflf111:1J'\111'W flflV ~~ 95~:1J f11'j ! 'lfffl'j !H f11'j ~fit! f1 f1'W fltJ1\I f111\l 'IJ 11\1 ! 'W 

" ' 'YI1uvt1J~m t~-u tflr:i'l.ltuv ~m'ji'lfffnt'i~m'j~f1ttn'llfl~uflvt~'WY'i'WVin11 so% 'l11i1iff1:unt~ 

MU~{)fJ MtnVU\91~{)~ iJ (:IJl f) f) 11 I 0 ~~ {) 'W) 1 ~()f) n i 'lfff1 'j d ~ f11 'j ~f)!! n'IJ {)\I Ufl(JlJ~rl1J i 11'uflv 

l\1)~a~n11~~1"'t ~~~r'};,~~h11e'-1~~~~'21 1Mov~11 1~ h~1~""~:: 11 1~~:: s'};,~ h .. 1,q,:-1 7 5 



" . . 
~~~ll'\.Jl1911!;1 (l'hHitJlHnu!nrr:ni'ew 8 ~hl191111) m':i1rlfmtvl!~'Vl (glyphosate) !Ylllf}tufll'Y'lfi11:JJ 

" . . 
ll1Tt-ni'mn!'U ntJ'U~'U~tJ'IYi'ill':itu 1umJ !!(;l~~m'Y'l!l1~~tJll'lltJ'IumJ ntJ'U Vi'il~\91~ i1'W 1'il 1 ~~ fl(;l hl 

~~'1'111 'lmnynun'l!tJ\IumJ 1~vYi'ill':itu l'illfl 
'J) "' "' "' 'J 'J) 0 'J) Q ..,; 'J) I , 'JJII] 'J • .1 

1. tltltlllfll':i!'il':ity!191U t191'1'1N~l'U!;l1191'U!1911J'Vl!!!;l1 (~'lfl11 2.8 !ll191':i) fll':i 'If tfl(;l tl"'!~'\'1 

" . 
'il~ tlJiir-mvh 1~H!;1Hi1mhm! fl(;l~!;l\1 H!;1Hi1191Utltl tlJfl1':il9llflll 15 \91'UI9itJ l i 

2. Utltl~lJ~fl 1 'U~'U~iifi111Jf;!~lJ~ll\J':iW !'!i'U ih11J~ 1 'VflJ ~'U ~ij fll':i 1 ri filter cake UeJtl 
" . . 

iim':i!'il~tlJ!~u t191'Vll'l~l'U~l~'Umh'l!~tl1 !1J~~~mhm1;1 1~mll'Y'll~mh'IV'I utJvVi~tJ'il~iim':irh:J 

11~tJ'II9itJ 111 vh 1 ~mlll'Vf11'UutJv~, m1 1r1 n1;11 vl!~'Vl'il~'lf1m~llfi111J'Vf11'U ~~~ 

" 
4. ~m'Y'l!n~~tJtJtlJmm~~tJI9itJm':i~~~ll'l-l11911(;l'lltJ'IutJv 1'1f'U iiYl'W191nmn 'lf1'111!;lltiil 

m m fl! lJ 'Vf m1 1v 'U 'Y'l tJ 
" . 

5. tlJfl1':i 1 ~nuutJv1 'U!'ll191mr1'vll1N'U ll~tJutJvViiim':i !'il~ty!~u t191'Vll'l~l~'U !lJ~ 
, 'J} ..,; 'J) I I , 'JJII] 'J •. 1 <V 'J} , 'J} 'J} I 

6. 'VfH(;l191tJU!!'Vl'U'Vlflllfll !'lf'U fll':i 'If tfl!;l tl"'!~'VlflUtltltl191tl'il~ 'VfH(;l191tJU!!'Vl'U'Utltlfl11 

, ~ '1 •. 1 , 'J) • I I 'J) "' "' "' ., I 'J) • I 'J) 
fll':i 'If tfl(;l m!~'Vl 'UtltltllJ~fl !'Y'l':i1~11 tltltl191tlll':i~tl~!1!;llfll':i!'il':ity!191U t191lllflfl11tltltllJ~fl tltlfl 

" 
191 tJii m':i~~~ll'l-l11911!;1! ~ 1 n-;hutJvlJ~ n '¥11 1 ~ii m':i 191 tJU~'U tJ'II9i 't) nn 1 ~~ fl(;l1 vl!~'Vlli '~ m1 ~nun 

I I 'j/ I 

!J} !J} I 9J .... I 0 'J} .:::Ill] 9) .C::. .6J ~ ..::1 fJ} ..::1 I 

'lltl\ltltlti'U tltlfl11tltltllJ(;l fl fll':i fll'Vf'U ~':i lflltltlti'Vl t~!'Y'llJ'lJ'U 'Vf':i tJ!!(;l~ (;l~ (;l\1 'ill fl fll':i '1'1 't) tltlllfll ccs 
"' . . " 

lllflflll'Vf~m!tJtlflll CCS ll1191':i~l'U (10 CCS) n!~'Ui1'1Vi'il~;-jl~ll~119itJfll':i!;l'I'V!'U'Vi'Ulfl!;l1vJ!~'I'l 

.;, ' Ill t .. l .;, < "' 
li'l'Hl-:J'V'I'IHJl~ !fHI!l"'llr't'lli1J1Jii'l~tl-:JU'\.!~ tllrlU 

ti -:J«l~lni'i «1t~no'Viu«1~1 rm1vJI«'t11vr1M 

1R~l 76 



0 

) tVi:Uf}Wfll'Y'lfl11lJ 

f1~~tJh1i'1n~ 1vJ 

1 nn1i'1n~ hlnY'Vl 

1 ' ~ 
i );'( filter cake fl tH.J 

) dSJ ..:::1 I 

ltltl'¥1 J;j:IJ 'iJ;::: :IJ fill f.J1 \1 

1 ~"' ~~ 

Co1148, V'Yifl\1 1, 
'" 

" ~~ "'lit~ 
l1J11}'1111.J ~~ 

l'lfl:IJlfl 'lhnlmvil 

1~~1fitJ 11-i~ 
~ ' J;1\9ltlUll'Yit.! tJ fltl fl11 

' ~ .I ~ 
flfl11VtltllJ~fl flflf.J 

'" 
[ vlt 'ff'¥11 i \1 fl1 'J ~fill ti 

0 
.c::t 3J .:::5 I 

fll'i'¥ltltltl:Ufll ccs 

N'VJt.!'l"it.!tfl~ 1vh~'YI 

dt r! .c::t 
Ulfl'Hl ·UJ't!YilJiJlfJ 

i1nolwm'l'11~m~ 

J)ii)1.9~iil:: J) 101~::-r,_~ f) 

.... 1 ~ t . .l .;. ' ' ~ y v 
'Uifl11a'llafl'i.'l mHf'tll'Ytt'll'Hfll'Hlfl Hfl'll8~88UHtl:::'ll8fl1'i'i:::1~ 

0 " 

I. am1Vimm;:::-rr:u fit~ 0.1% 'llfl'ltn~ hh~'YI 48% ~; (200 9$9$19im11 200 ~l'l'i) 1~Pw 

lilflln'hHifltJfll'ilnUl~tl'JtlVEJ 8-12 fflliP11rY 
" 0 

2. l!nvhm'i'l"itJ 1w1f1'1ll~1r!tJ~~tJ ~'IUtJ fl 1'i 1 ri~1'i 1lu 1u ~~:u~1EJ rYit~~IP'I fll'i 'lf:::~1'1 
Jl 0 

,a~lhN'U ll~fl1'iJ;IIP'Ifl11:Ut.UmitJ'llfl'l~1'itn~ 1vJt~'YI~'I:IJlll1~fl 0.075% tut~1ri~n1lu1u 
..\ ' lit 1 1 ~ ..\ ' ..\ " d.,. ' 3. lfl'itl\I'Y'lt.!'ff1'i tflJ;! ~vll~'Yifl11 'lflfl1fl\I'Y'l\Jll1J1Jlfl1fl\lf.J\J\91 (2 flt.!'H1:1J) 'YI:IJ~1EJ~\I 

ff1'ilfl~ 1'1fflu'l"itJ 2 fltJ fltJ'H'i!'lt~tJ~vitJ'il;:::t~tJtll'il'W~IP'I~fl'lnfl'W tl~'Jl~'WtlflrJ'H~'Ivi'W~n 

in~ hlt-rr'¥1 hw~~flfltJ'il;:::t~'W~~'Ifflvviun~u 'iJ:::GJhv1'11'~vi'W'H~fll~V'Ifll'iff:JJ~~~n 1n~ 1 vlt~'YI 
" 0 ' .., ' 1 ' ~ ~ ' ~ ' .., "'1 ~ 1IJ 1 .. 1 

u~::ff11ll'itl'Y'lt.!fl'i~r;'l:: 4-6 'iV\1 ~IP'IV'Y'l'WIP'I1'WClf1EJ 2-3 'ifl\1 IP11'W'll112-3 'ifl\1 tl'I'YI 'lf~~:u an~ anl~'YI 

" 0 

i~fl1'il~tJt.i~m~fl fn'iii't.i'I'Y'lm~~fl lJ1i i't.i'I!'H~fl nwnmihhlJ''Wtfl~flU tVimjfl\1 fl'W~ll 

in~ ivlt-rr'¥1l'111li]n~EJ1nu 1J;llf;::: 

" " 0 

4. ilim'i'l"itJ~1 illl;:::'l1u'il;:::vh1'11'-tlt~v1~i'u~n 1n~ 1vlt~'Yimmnu11l tilt~'l'il1ntn~-
?t "' d ~ c!l 1 lit ~"' .., ~ ,j ~ "' d ~ d c!l ifltff'¥11Ut.!ffl'ilfl:IJ'YIVVEJ~\P1Clf:IJ'¥ll\l U ~\P'I\P'I \P'I\I'W'W l:IJflflflrJ~fl~lll'Y'lf.J\Il~fl'Wflf.J fl~1:1Jl'itl~\P'IC}f:IJ 

t.U1iui~ u~'H~~'il1n'l"lufl11llr;'lviP'I~'Wmhnrt~EJ 6 i1 1:u'l ~'lfl11viu'lf1'~nm 6.oo-11.oo u. 
A "' d .I d 

I'Yi6lfafll~tl~ 1"1\J 1'1 n\91 Vt.!Wt.! 

5. ff1'iinJ;~1'Vlt'ff'¥l~~fl'YI1\Ifl11ri'1fl~'Hmt.J'lflJ\P'I ~fl~i'W'tll'llfl\1 Isopropylamine Salt lGJf'W 

'ild~avl (Roundup) ii LD50 ('Y11'1ll1n) 5,400 il~~ni':u\9ivn1~ni':u 

h~1a (Rodeo) ii LD50 ('Y11'1ll1n) > 5,ooo il~~ni':ul9it~n1~ni':u 

" " "' .I Ur;'lt.!\P'I:IJlffll'ltl'i (Landmaster) :IJ LD5o ('Y11\Iu1fl) 3,860 il~~ni':ul9it~nhni':u 

U'i6'11n (Bronco) ii LD50 ('Y11'1ll1n) 3,152 il~~ni':u\9ivnhni':u 

, ~ "' "'1 ,~lit 1 ~ .I o'd " c{~ ..\ ~ m'i lffl11m;::::um::1\l 'Wfll'i 'lf ~n~ avlt~'YI l'lfl'l~tumtClf'WI'l'llfl\1~11flflflt]'YI1i\P11t.J l'Y'lfli'H 

fll':itll'U1W fll'i 1'1fff1'i i~~\P'I'Y'lJ;ll\P'I ~tllflty tl11'lftfiuij\9111~HU:::'lhil:::th1'1iN£1NiifiJ Wi'it fltl8Utl~tl\l 
.. I "' "' ~ lit 1 . .1 ?J o "' "' "' "' .J 

U'i.'l:::81il,_,N'i.'l\918fll'H8fllltl;:::fll~l1l'ityl\911J a\91'\18~\918 l'Y'l'i1:: ~ fl~ ~ Y'll~'Yil1J'W~1'i fll'il\P'IJ'lf'Y'l'lf'lf'W\P'I'H'W \1 

cv d d g) 9) 1 19} 9/i 19Jdd 1.d olt]W 01 

lfr;'l\l'iJ1fllnUlflf.J1Vtlf.J 'i);:::\9lfl\ll'i\l~\lflflf.Jl'lJ1 ~ H\11'1..1 'Hl'i'J'YI~\P'Il'YI1'YI'il;:::m ~\P'I fll'i'il\P'I 

A 9} 31 1 9J Ql Ql fl QJ ... ~~ 9) .d Ql lt] g) I Ql I 1 9/d 9) 9) 

'itlU'iH)fll'YW'lJ\JVVEJl'lJ1 ! H\11'W\9lfl\I~:IJ'Y'l'W 1if1Uu'i:IJ1W flflf.J'YI\91\P'I ~\P'Ill\91~:::1'1..1 flf.J1 'H:IJflflrJ\91 flfll\1 
0 " 

1u iilf~fJUt.! 'itlU'i'i'VJn'W 1'1..1 ~ tViV~\P'I fll'i~tyl -ffm11'HU nu~::f!W fll'Y'lfl 11:1J'H11'Wtlflf.J 1 H\11'1..1 
Jl 0 

'llll'llr;'l~V~rmltll:JJ 1liP'Ifll':iV~11 '11'-tlt~vii m'i~IP'I~ht'Yitlflt.J~\111\I:IJl n wnri '1Bvm.U11 H ·n'W Viv~ 
'" 

1mi'tiuii I~Vr;'!IP'IfiU'VJt.! ~1'll'Wri'l 'j;:::1J1Jfll'i'll'Wri'ltlflf.Jl.,)11 H\11'W'llfl\l i'YIEJfllfff.J'itlU'i1'VJfl~1J~fl 
?t Ql .J "'~ d ,j "' .., "' "'191 ~ IU'Ulf~n 9f~:IJI'lt.!'VJt.! '¥1 \1 \ll:IJVl 'Yif.JUflU ll 'i::: l'Yifl'flfl~l\9111 ~f.J'YI 'lf'i;::: 1J U'i 1~ 11P'l f.Jl \l 'Y'l1;::: tll'i;::: v;::: 

J)~Wl1)1:J~)1~t -'t10il'-~1)1:J~~~.;-ec<J1M'll~1\1011)e;,1~1.4e;,:: 1\101~::),_~ 1) ~~177 .. 



" 
'j ~ l'l11 -3 1 <} ~ {) v fl1J 1 'j -3-31 'U '111 \911 t'l {) ~ '11 1-3 fl 'U lJ 1 fl '1 #I 'U 'Vl 'U 'lJ {) -3 fl1 'j, ~'j tl1J 'j 'j 'Vl fl 'lJ 'U ~ {) v ri -3! .u 1 

' " ~ "'> 1 ~ 'j) lljo'j) , .I 'j) I 'j)~ 'j) 

AH-31'UV>:J~>:Jfld1'j~1J1J'j1-:JlJlfl'lJ'U l'l'U'V.l'U'lJtl>:J'lJTJ !'jtltJV 'Ufll'ju~fltltlV~W'lJ1 !H-31'\.! 'jtJrJt'l~ 50 

~~m-htn1J1~v1 ut'l~'lJ'U ri>:J ~>:J,f'U ~>3~1!~'U~'il~#lv>:J~\9JJ'Ul!~lJ u'j~~'Vlnfll'jtn1Jt~v1ut'l~'lJ'U ri>:J 

' " 'j) 'j) ~ <!I 'j) "" 0 

tltlV!'lJ1 A 'j -3-31'\.! !'I"Wt'l\91\'l'U 'V.l'U fll'jf-.lt'J\9l'U 1\9llt'l 

" ' ' 
1 'U nn ~~l'lU1\9llt'ltY!vu 'ti>:J'Il'U flll l'lt'll\91 h n til1l'lmv'Vhhrl't1J 1 'U fll'j u~ n~vvn fiv nn 

I I f Jl 

tY!Vt'l\91 fi1'lJ 'Uri >:J u t'l~ 1#1~vvViiif1Wm'Vi Cif>:J'il ~'lf1v'Vl1 1 ..1 t'l'1l-ln tl~~\91 U1\911t'll?iv~'i! ~vv 1#1~ >:J~~ 
I 'JI 'J/ I 

!!t'l~fi~1flUI 'il~#JtJ-:J'ViVlVllJt'l\91 fll'j t'l'UJ!i1VU1\911t'l 1 'U ~VV ~ -3!!\?i oM1>3 fl n! nlJ! flV1 ~ tl V'il 'U ~-3 lt1J~VV u ~ u 
'JI f I I jl 

i'l1U1\911t'lfi 1 H-31'\.! Cif>:JiJt'l'1!l'l~lJl'il1 fl fl1 'j Vi iJ ~VV\91 nfi 1-:JVl-3 1-)'1 'U 1 cJ l'lt'llVl'U l'l1 tl'lJ 'U 1J n 'V.l fl~VV 
'j) ~ lllj I 'j) "" llj 'j) I 'j) "'> "'> o , 'j) 'j) .d d .d 'j) 

!'lJ1 A 'j>:J>:J1'U !!\91 !lJt'l'1lJnt1 !'lJ1l'I1J !\91 !'Vi'j1~1l'jfl1J'j'j'V.lflVtlV\9l\9lfl1 'Vl1 l'IVVV'Vl!fl1J!flV1!!i:l1 

9) I 9) I d d dd I .c::i : 

\91 flfll>:Jtl~1J'U 'j fllJ'j'j'V.l fl !!t'l~ fll'j !~1 1 1JVtlVfltl'U!fl1J!flV1fl!1J'U t'l'1!l'l~ 1 l'ltlj'lJV-3 fll'j ~tlj!t'l'V'U1\911t'l 

~,:-, 75 



II I II 
'J" 'J" 'V} fl'IJ'W iltHJ ff WIJ 1 

I')' II 
11 IH\Il'W 'Jilf.IJ;l~ 50 

d ~ I 

'J" lflU!flVll!J;l~ 'IJ 'W ff \1 

.I II ~ "' 
'J"u~flililf.lfl flil fll1 

" . I 0 ~ 

) UJ;J:::fllfl'Wl\911J;l9f\l 

~~oM 30 tUo{to\lu.( 

l lJfl1llJ'I111'W ~ \1~~) 

~~v\9l'u ~vv ~~~\I~~ 
I II ~ "" II 
rJ'JililV1l 'W fJ\1'11 U ilil V 

"' II 111 V'IJ'W u n 'Vl nil il v 
ill!l.l .d~ .d II 
~ilil V'VllflU l fl(J 1!! ~ 1 

" .. 0 

lfll'J" ~tylffV'W 11911~ 

fli:lll944i:l:: tllOI~:: -r~~ T'l 

I 

"" tJ'YI'YI 7 

0 QJ !ll m 1 u 11~ 'Hl'H 1 em t1 VI fl 

fJ11fJlrfli 1JW1i11J./ * ... 
i II II .I II "" .. I II .I ! ,1 ,j 

'Wl'l.lf!lJilflililV\91 'W P-i'W ililV\91 illJ fl1l ~ lJ fl U!.fll'V'I fl1llJ'I111'W ff \1 flllililVu J;Jfl 'Vl\I'Wl'W il \llJ11ll fl 
qJ q <u QJ 

~tnf.ll\l~tul~U il'l~mnn-:h~vVUJ;Jfl ul9i'lf11 I i ~VV1;ll'W 'l 11w'l Mfllllnhfi'ru 'l 'W fll':i~!!J;Ji' flfJ 1~m.1 
• u <U u tJ cu . " ... 1 f 'jJ ~ jl ~ d 0 G) 9) .Q 9) QJ 0 ... 1 oC::\ G) 

uilfl1JlflfldlililVI'lil llJilililVI'lil'IJWifllHH!J;l 1l \Ill NJ;J'Vll !'11 NJ;JNJ;ll'lililVI'lill'IJI'lillrW'W 1 P-i'W !!J;l~ ~ 'W 1 'W " ., 
~Vf.lf!V\l:::mlufiu 'J"lfl~ilVI'lill1l~tul~U il'l ~~~:J~i~mu'V'Il~ lll~'WljfllllJil~ lJfflJU'JW~l l'lf'Wl'IJI'l 

u • ., 

... 1 j} <V .c:::.t ~ G) 9) ~ 'j) ~ 
u~flmW'Vll\ltllfll'l:::l'W ililfll'QV\1!'11'W il I '11 NJ;JN~I'lililVI'lil\911 

~ o ~ i!V .:::1 ~ ~ CJJ ~ 
tl11'11fJ'n'fll&'l16~ltiVI6llfl6VIlf.llllfl't'i1il~-HU-HlVI66f.IVI6VIl 

1. trouV!o,~1uJl,lltfiu'I'WOgjom·n11'1rut~u 1VI ml''lm':i l~Ul~Vl~ew mJ v~VVI'lil1l~ 
u 

'Yif.lt~V\Itlfl ul9i J;J:;: mJ enl ~ul'l m 1 n 'l 11 :J 1 1mri 1 'll il '~~ u ~ vv 1l ~I'll vI u ':i 1 n'll il\1 11 t1 il~ 1n ~ 'l 11 :J 'l u 
" . 

'li1.:!ll'ifl\l::l\l~tul~U il'lil~l\1~ ltl~ UJ;J:;: lliffllll':i f:l~~Ul!!J;J~1ill'lill'l11':iliil~Ml\11llfl'11tl il l'V'I ':i 1~ ~ 'W u cu q qJ 

I )/ I i/ I 

iu'lil.:~t~ulnv1nm1:u~ul'l1 ~uu~\1 !:J i 1uc11v ll1 I:Jn m 'jiM 11m1 il N'W I:J \91 n 11i:l\l!~u~fiv1~ilv 
,. \t) I~ d.c::t d ~ ~ ~ .c!~ I C\ d 9) d 

UHflV\l::l'llV !f'IV!u'Vn::: !':iililV'VllJfl1llJil~lJ'fflJ1J'JU!I'll '11'Jil~'WlJ1Jt\.1'11l!'lf'W ~'WlfllJ ~1V!'I11'l'W1l~ 
q cu tJ q 

I" d ... l i C\ d d d ,..I d _.J C\ ..:::! ~ ~ .c::!9) j) 

'nUdlfltltJ'Vlu~fl 'W fl 'W 'Vl 'J" lV'VllflU!fl V 11JmVt]~ '111J 9f\l ~ 'W lJfllllJ'lf'W l'lllJ il il V\91 il\1 il fl'W ilV 

, . .1, 1111 II ,j II II "" II] • .IIIJ II o 'l II II 11J II "" "" 
2. l1 '11l166f.l ililVI'lilllJil\lilfll!J;ll fJllfl~ !Y'I !'11lJ1l~'Vll !'l1ililVI'lil !fl':i1Jfl11lJ!'fftJ'111V 

I I 'J) I 

1Jlflfl'll~iltlflilfiljfll'J"!N1 i ul1uliml\11llfll~1JlnV1 ~\IU'W 'lf11 l i~ilV-vi~~~ilV'ff~Ul\I'J 1V~\I!N1 'l U 

Q.l d d ~ "'' 9)~ ~ C\ lJ) 9) ' 9) d. G) Q.l ' 9) 
'11CI.:!\llfllflU!flV1 l'V'Iil !lJ 'l '11!U'Wl'lfill'V'IJ;l\I!N1 !'11lJ'I1'W ilililV'Vl\lilfllJl ! 'W.fl1V'I1 J;l\1 ll\91 flU !Nli U il il V 1l ~ 

"i " ' " !.1 "' I 9 " "' -' ;I " "' uUi'l-lm-HJJ\)0 t'\'c !lUI VI OIITU hlU I!VInl'l !m !Uti OUli i'l-IVIVIODUITVI VIODOU il ~VIlUH"iO!Ifl'l~ 

* \!n~'ll1n11Ln1~1111'DTW1'\Jn'11Yhr'lti ~'Wm4'mL~:-;~oo..~'W1mnntil1l1~~11rutJ1 'fl.~'V1'fl'l "t~~nrutJ1 72160 

hUWlfll~OI~lll!" ~'t101ft.~~fll:J(.I~~~~QJ 1M'V~tll~ tlQ;.'Il~~U~:: tllOI~:: -r~~ fl .. ~~179 



~Utul11~1U l'lf~'lf ll1 hlff1m1 t1 n1 1if11'lf~'lfl ..1' l1u n1Jnm u I~~ l riil vvew hJ~ViV-:)'V'ltJ~ t~w:n:u 
u • 

" ' " ~Pi' tJ-:)f111'\JtJ-:)VtJV~t! 11fHn1'\Jt!-:)VtJV~ t1 t:i.JffUJ11tlflfl'I.Jl!!Il~li1~tlll111 '\Jtu~'Vh1n i 'tl:i.JeJ-:)l11tJ1 ., . 
!!I~~li1~ tlll111 ~~ ~1nfl \1 ~.Yh i ..1' P-~I~P-~~~vt~v~ t!I~fl IJ-:j 1h~nt11J n1Ju1.JIJ-:)Vt!V~t!~~P-11 l 1J !:JJnl u • 

3. iftul1lhf1Ht1~Hllt1~ luU\1\l 'l!u 11f1Vt!V~ l11mvvt~v~t1 l ..1' f mr:m.J~ilvmvmh-:)f1~1-:)'\J11~ 
u • 

iu 1.J1~!'Vlf1l'VWl~ uri hfl l 1J'\J11 hfl~~ V1~111t~fl-:) hflnt~~~ tfl~ !I:IJIJ-:)ft~1 V't~v~"hl'lrulu m1m1 ., u 

" ' ' 0 'J) II}'J) I 'J) .I 'I <!! ddd 'J) 'J) 

'V11mV~tltltlV !fl!lf1't!Ut!U fl1-:)'ti\J1f!V11 !I:UmUU't!Il1-:) 1JII1f1 !U'WU'Vl'Vl:Ufl11:1J!I'ti-:)!IIJ-:) ., 
' " ' 

~U~f111:Utlfi:Uff:U1J1WI'11 1 flHff~ 1-:)~uutl u Yl1J !:JJ~BmJ1U 1vl ..1' V't~v~m1 ~\1 ~ru~~1J 1~-vi~ V't~v 
• ., u 

" ' 
~nflm1:U~f11vfl\l ~rit~uut~~tl h f1 ~f1l1-:)!!:IJIJ-:jft~1 V't~v\1 ~~.u'1l11mvvt~v~ t~mh-:) 1 u u H ~'V'l11~ ~u -vi ., . 

" ' ' 
~r111:u:jfu 1'11\l ~u 'V1'16-vi~1.J1~ 1v'lful u m1 f111Jfl:U!I:UI~-:)ft~1vt~v t u ~u I:JJmm1 t1~;1~mll~ 

q q <u cu 

" ' 
4. ~uiJf11lli0Yilltrli'U'Iwt1Yit1~ iJifru111m~~lunuJmow \l1nm1l11 I ivt~vCJ11 t u -vi~~:u 

Q .. u 

~~U!1rl1U1U "l ~f111ltl'V'l11Ull1f1 't!U1~U\]f1'lf~tlH 1tl1J1HJf1~~.u'1t1.Jm~V1J~1lutivtJV 
')" j/ G'J I d _d j) .d~~ .<::::\ ~ .?1 I oQ _d I & 'j) 

! f!V!ll 'V'll~tll ! U 'lf1-:)!f11J!f1V1tltlV:IJHU ~f) \l~!f1f11t!Vf1flf!U~lJU 1 tJ-:) f1 U 'Vltlf1 f1 f1 \1 ~!! U U 'V11J elt!V~ tJ ., 



\~lflv .n-nJIOimnnJ 
' "' 

di·nn 'll1~fT.nnth 

Ul'lV~lrn'lu 1~1J'lu 

I 'J) 

fll11fltlfl1~tl11~~11~ 

w~ 1:1 11'1 ty h1 m 'J m 'J 

'J) 'J) 

l'Vi~H'fl~ 

I "" "" ~ "'"" , ~'Jtyll'l'IJ !l'l'Vl\91 t){Jtl 

' "' "" 'J'WHH l'Vl'J1 ~ \9l'W'Vl • 
1'Jtl1J;11'lv~1~ 

'i~!ll)~tl 

"' ' 
0 ,1 i~vv~, 'l 'W vh~il 

Jm'Vvu~1 'l 'W 1 i ti't~ rJ 
I dl 'J) 

'~~~H'W'W'Vl'IJ tltlrll'ltl 

~n~,~~~:~,~~:s~~h 

s. 'lll~fll~t]u~1mn ltlEJI'l'im 1~fivmm 'l~ 'l ri~u'fli'mnti't~rJI'lt~ 'l ri~rJ'l ~tJI'l'i ll~v1nu 
~ J,1d 1 'J) 'J) o']'JJ "''J) ~ .d 
tJflfJtJ~n Clf~ lJlVW~VHJ\91 tlfl11ll\9l il~tll ';i ~ il~ tl tlrl\91 il 'Vl1 ! l1 rl'fl rl'fl\91 ililrl\91 il\911 ~ ltltll';i 'Vlltl£1 \91 ';i m 

lJfl~,rllJfl11lJftlrltl.J~tl~tl1';irl\9ll~tJtl'Vitl'WVl'W n~'ff~tll\91 'ffii'IJ'JtU ml11Vl'W n'l ~ 'l.J'f!tl\91 h fl UlJ 'fl~ vh u q ClJ q 

, , "' ~ ... <I'J) 

lHfWifl1llJlnVlJ~V~'Vl'W 1itJVV • 
' "' m~~ua1n'M10tltJ~tln\Jn~eHutl~mt~l~tf1J fi1'J'llB1J'~~~-u 

... v .. ,..... <'! ... G .d 'J) 'J) .I I 'J) 'l'J) 'J) G 
1. \l~fll~tltltl~tH'H't1lH1tll fltll'l'fl~~ 1tlltl'Uttlfl1tlilfl\9l tl~U'fltlCJftli!iHW\91 tJ l1 U'f11t'ff'J ~ .. 

, ... .!I 'lj}g) .c:S ... I I ~ a. ,.. Q.l 9) d I 9) .c:::! 91 "'I 9) 0 'l 'J) mv 'W ll\9ltl'W t'Vltl l'ltltlrJ'Vlu'fltlCJfilllt~'JWtl'l'IJ !l'l'Vl'Wililrl'Vlilrl~l~lflfl~ mu'f!tl'lfl'Wtltl~ltl~~'Vll l1 
ClJ u ClJ ClJ 

~ ~ , I ~ 'J) 'J) "'-1 I 'J) 'J) "" ... d """' .I 
vflflflfl tfl lJ'fflJll'fflJVHm vvv'Vlu'fltlCJftlll~~tltlililrJI'lil~l~tfiV~muff ~~ 'WUm ~um 'W 11itl1'i u 'f!tl .. .. .. 
'lffllJ~flflflV l\9lV11hwnmJ tJ'l.J'f!tlClftllJ~~ 1~ rl'fl~f111 'l ~'Vit!'WVl'W n'l.J 'fltl Clfilll l \9l rl~ I'll'! U t~ti't~rJ 'l 'W U tl1 
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v v jl .:!i ct v ~~I ' ~ GJ il ~ ~I ~ t::i.c:~ , " 
OOUVll'I-!'111UJJOf1000Ul1u~nctHHJ IVIU !'If! f)') 0 Jui)flOOUYIJJI) l'i .'ll mini 

' ' 
.e:t. a ~I ' v v et~l , ..:::~ 

combine 'VI'il !.1V11Wll1J!! W 1l11l'::UQfl'110llOOU OOUYI U~fll!O}JJJI)l'i 

.JO 1)1! 11 ~! tl ~ fV!~ U 1 Yl~!'li i!!~U 1n1.1 nu OOU nu (!I) 1l1Jl 

nu~nl;J~),..,r~,~r~r~~nl:Jc:li5~~i:!l«:~'tM-v~~,~n~,~~~:~,~~:s~~n .. ~,:-, 51 



' ~ ~ 

tl'il1itrViliiiH'll'ie:Jm';j ~e:JfH!~~fll';jii;11'l';i eJI'l'UeJ~~mJI'leJ 1 'W 'lf1~u~~fte:J ll1 \Pl~ir'W ~e:~~d ~ 111' 

I jJ j/ 'JI I )I 
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t tJ Vf!VI'lfl~iinn !N1 t 1JU(l~~1lJ1'Hl t l1'tl1 i~fll'J 1 tJ~11rutJ{'WffllJ~~ilvu~liim'J t l1'tl1 • . "' 
1'11lJ~'U Vi !m~dJf!~'U Mml'l'Yi'W ~1'J n11i'l'11'lrri'lfm'Vl'J 1~'U 'il ~'lflvfl l1lfllJ1'lrri'lfilll 1-1'~tJ!DVI'lU~Vf!V • 

~htJVfiVI'lfl~ill~1m'Jtl t l1'tl1 1~ ml'~!~1l!~VlVf!Vfll'J'W'JltJ~tJ~lv~11!11t~{ illJn1l'il t11J 

"' . . 
!'il~ill!~1l l\91 i~ill~t~v~ flfl~~ l 1lVt1£JU(l~'J1mfhiJtJ~Vt1VI'lt1Vii'11Vii fll'J nl1!ll t1V l 'U 'lf1~u 'J fl'il il'W 'Vl~ 6 
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"' ltJ~'U~ tl~ Hilv itJ tl'l'J!'il'UVtJV~mmff£JC)f1f1VtJV ~ ~~tl~ l riilv~~fltJVtJV~~~ti~~1'U • • 

'lJ t~~ V't~v 11 (1 n 'iJ 1m 11 'iJ ~!it 'U 1u 1mn1 'lJ t~~ V't~ v 
'U 'U 

.I "' o'dt .?1 'JI 'JI IIJ.I "' 
lJ~fl 'VJ fl'W 'U ~ !lJ tJ! lJ'U tJ tJ I:J\91 tl'il ~ u '11 ~\911£) ! lJ (';i 1 f1 ~ 

0 I 3) o:::i ~ I .:d 
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* 1Jn'.1·!11mnm~[i]~~~'Wirum~vhP~~ ~'Wm4'mL~:::~~?J..J'Wimnn~[i]~~YmruiJ1 '1l .tl'Vl'1l'l "'L~YmruiJ1 72160 
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II) I 'J) II) 'J) 1 'J) -1"" GJ 'J)., II) I 'J) d ~~ 
'IHJ\1 !':itltltl !'f!Hf) H1t'l'Vl':i1'U '11'U1'flfl\l m1'fll:YIJH cutaway cultivator !'11111::::ffll !'lff1'U !':itltlti'Vl!IJ'U 

"'> "'> I 

'fi'U'Vl':i1tl - 'fi'U':i1'U 

Cutanay Culthator 

NlftV~'l11-l 

f1 u n 11l' WJ'lfTI'lf 1 'fl v 1~ t 'IJ 'fl m ':i 111 'U ~tltl~ 'U 1 'fl ff \IH ~ 1 'U tlf1 111 f1 11::::1 ~H H \11'U f1 'U f11':i 'fl1t1'11 ru 1 
~ u 

" ' 
m':i 1 ~11tl'U'I1lJ'U~'fll1'1vHltm~'U'fi11Jff11Jl':i t1n11Y 'fll'lfTI'lfl~\1'11 'U ~tJvYi~\I~'U IJ,jff \lut'l::::ff\lt~ul'i 

q ~ ~ 

tj} 9} I ~ ll) I '3) tlcl 0 Q.l Q.l ~ j/ 

'fltJ\11 'lf1 'U ':i::::v::::11t'lm::::'I111\1Hm 1.3 UJ'fl':i'IJ'U 1l1 ff1'U m':i 'l 'lfHlH 'Vl':i m'fltJ':i tt'lf1f1111 'fl1'lf'Vl'lf11::::mJ\I 
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hfl&&rJ~h (Smut disease) 

.!1 
tfl!'t'ii>J &'lftl~l Sporisorium scitamineae (Ustilago scitamineae) 
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hru'l-hm>l ~ (Red Rot Disease) 

ill!'t'l\l.J ~'lftl'jl Colletotrichumfalcatum F.A. Went 

" " fl1lmhfl'ru 'l"l'U'J'UU'J,:jflf.m'Jnhi1J 2527 ttJ~t~m~v1~'WniY-:)fl11l{ ~t~v~'Un~'\"l'J'jtu1J1 u q q qq q 

Ui'l~~'Un CB 38-22 ~1Ji'~f1i'U~'U~iJi'!f1~tltlfllfl\91d''U\91f1 Ui'l~i'UiJ 2534 !fl\91 hfli'I~'J~1Jl\91 . ., ., 

'J'UU Htl'U~tltl~'U n~!~ tl1 ~~!rJ'U ~tltl~!fl'hl \91 'J m i 'U~'U ~1Ji'lf1~tl£H'll\915 ff nl'U 1 U £JlliJi'!f1 :1Jlf1 f1 i1 
q q 'U q cu 

90!llt~{!~'UI9i' 'lltl~~'U~ !rlmY111\lU~1'1"11Ji1Y11fl11ll!ffm,nm·mH~\91 ~l'l!rltJ:wmhll'i~mw 60 ~1'U ., 
'jl I 'jl I 

1Jl'Vl h flU~ tJ:IJl'l"l'U in~ 1Jll'lll1 1111 'U Vi'W -¥ill i'lf1 ~tltlfllfl l'ld''U t1 tlf1 fllfl nm~ Ui'l~fllfl m iJ t1 ., 
" " \91tl'Uri1~ Yl1fl11ll!fftll11£Ji 11'n1JHi'IH~\91~tltJ1~\9l~u~ 40-100 !1JtJ{!~'U\9l ~'Utl~tl1Jfl11ll~tl'UUtl'lltl~ ., 

Q.l rlfJ} ~ Q.l ~ ~ 
'l"l'U~tltltl i'W~fll'l"l'J:i'J'Jll'lf1\91llf1\l~'l"l1J!'lftl'J1 Fusarium oxysporum l1'Jtl F. moniliforme var. 

.J '1 .d !II• 0 !II •']!II '1 .l.d lli.ld !II 
subglutinan ~1!'Y!~'I1'U ~'lltl~ ! 'J fl!'Y!tl1!'ll1'J1ll'V11i'lltl\911£J 'V11 ! '11 tllf11'J'll tl~ ! 'J fl \1 ~! lJi'!tl'U ! lJ !i'lf1'U tltl 

j1 91 'j) I 

.:!I ~ 3) q o I o dd o ... I I d. I 9 ~ d 9) 

fl m'U tltltltJflltJ t 'U mli~!'U l'lflll ~'U 1\911 i'!lJ'U 111~ :w m m n 1m 'U 1 t 1J m i'l tJ,:j v t1 ~'~ m v 1 u i'l~ u 11 ~ 1'11 v 
" ' tl~1~'J1\91!~1Yl1 l 11'!1£Jf1tllf11'JU i1 !-Htl1!U1U\91~ (Red rot wilt) 

fll'jU'W~'j~'lJlv. ~~'~ 11ltl'm1t~'U~'U.fi • 

'1 !II "' " !II ~I """' .!11 "' o "' '1 \li !lid .d !II o -J 
L t'lf'l"l'U'fi\911'U'V11'U !1J'U11if1111Jtl~f1'Uf11\l\91 t'Jfl ti'II'I'Vl~\91 !'l"l'J1~f11'J!'ll1'Vlli'lltl'lltl~!'lftl\l~ • • 

" " ~'U tl~tl1Jfl11lll'1' 1'U 'V11'U 'lJ tJ,:j~tJtJ mn n i 1m 1 ih ~tlt~~l 'U ~fll'l"l u 1\91 ~till l 'U ~Btl~ 'U .fiu 'U ~tJ1'll tl~ ., ., . 
mll1'lf1f11'J!f1'hl\91'J !tlmh'Wimu tlfl!~'U~'Un ri'VltJ~ 3 Ui'l~ri'Vltl~ 8 !tl'U~'Un~1li\9)'1'U'Vll'U~tl hfl u q cu cu q 

t 'U~m'l"l~llilm~t~ l'l~J'U 1lifl1'j t oM'~tJnmri1ift 'U~'U~~iim'Ju'l"li'J~m~'~'lltl-:) 1 'jfl!rltJ1l'j~~1 ., . 
'1 !iJ I <>-' <fd \li I '1 !iJ !iJ I dd ') I 

2. t'lf'Vltl'U'\"l'U'J:i'Vl~~tll\91 !llfl1'J t'lftltltl\l1f1U'I1i'l~'Vlllf11'J'j~1J1\91'lltl~! 'Jfltl£J1-:)'J'UUH . . 
'lf11 1 i fl1'j Yl1Ullil~~'U n!tl~!vltJ'VJ'j 11Jll1~1'~'lltl~~tltl~\l ~t11 1 lllliln . ., 

HH • 
lJlf) 

't11~ 

ri1 

,)~'11 

't11l 

' "'"' 'YI:JJI 

'ff1!1 

J 
'IJ'W 

'j) 

l'lfl 

!!!!!! 

tll;) 



11LQ. M.~I'W ~ ~1 f,LU M.l, ~U1L~Q.~1t-Q.I1t-~U 11~ ~L~ f,LU M.~1Q.~~ ~ft~ ~rtu~ 1,\1-M.~ULI1UQ.Q.L~WQ.~Q.~ ,. . ,. 
~LW::am 11~L~WQ.~~~UL11t-~Ut-~t-t11M.h~t l M.~1~f.IQ.~t'11fb11U~ f.LU rttf.U~I11t-LIA.~~ "£ 

t'Q.1t~t-Q.11)rt~t'11fb11L!,A~~f.W ~f.l M.~1~t-~U11UL11)rt~M.Q.[A~1,f.Wft~ ~LQ.~~~)rt~M.Q.[A~l, ·z 
~ f-lM.fl1lA.~ M.MM.lA.11~lA. IP f"P ttl 

l!Jtl ~~l~l't»t'QI}tlU 

f.lt~rt:ULI11t-~11LM.1 f.LULQ.fbQ.rt1t-tnM.t~l1~f.lt'Q.I1f.ILUf.l~1rtLt~ M.ll. {() I (1') I }:::7 J;7 1=7 &:"' . ,. 
lb lb b 

ULrttf.l 11.1 UULQ.~UWQ.Q.U 1 LIA.~ 11 L~ULULQ. M. 1 M.Jl,fbLt~rt~l111 t-~rt:U' U 1nQ.fbM.ULI1UQ.rt1~LMtlW~l }::7 "=" (6(6 b 0 0 b J? }::7 t> P' 1"0 J?' 
I I (5 I 

SS;)JlS ;)JfllS!OW L~ Uf.l ~1~~f.l ~~1rt:Lt ~~~1Jl,~Q. ~1 ~f. l Q. ~Q.11M.Q.~~ 11t-Q.1Jl,~fl,_fUL~ ULrt M.~ M.l, 

Q.~1[!~1,L!,A~11t-~ N:;) L~[!\1-M.~M.l, fl £-Z ~~M.~M.l,PQ.~~{f;[!l:!Urt:L~Q.~1 M.LlA.~tfbi1Jl,Lt\1111~tM.1, If, I (f, (5 

~1111 M.~ rtl111i!fb~ f.I~LQ. ~1111 )rt~M.Q.[Af11!t'~~~fb~ ~LI1~f.~M11l:!Urt:L~Q.~1 ~U\~tfMHtlU ,. ,. 
~ M.Jl,f.ILI1 UI1~11U L f. tLULQ. t-Q.Il. ~ U 1L~ 

"" 

M.~11A.f.IQ.~ M.Q.~!Q 1 rt:Lti1Mtl11111tt ~ M.~t-Lf.IQ.U~I1U1Q.rt1M.UL11UQ. M. ~1 ~f.l~U1L~M.~1rt:M.l t M.11rtlA. p f' Ji7 16 1st~=> I (6 '=" I 1'0 p IT:' (6 1st p (6 l=J'f' 

·ds ULn].lOdsozvlfdo:J ~1111 ·ds ULnJ.IDSnd Lf.Q.Jl,1f1Mt-f.IM.UL11UQ.M. t-11fl11M.1 L, fbQ.f.IUM.11WL~Q.UfbU1 LIA. J? 1'0 I=' I w b I tp "F::>"(f) 6 0 
,. ,. 

t-U11t-Q.I1UWQ.Q.U1 LIA. OOZ-178 )I ~1111 LI XI 'II XI U11~1 ~M.Mf.ILI1Uf.IQ.Q.f1U ~f.f.t~WM.~tUt-11 (6 IY tf,(6bo I f6lrt,DI'O (61bp 1'0 1'0 

~~L~Q.U'1L~ M.l,[bU 1,\1-M.~M.~1tf.l ~1~t l ~~1 f.LU M.Lt-r.!Lf. ~~\1-M.l, f.IL ~~111111L~L t\~ M.~1M.r.!~fb1~Q.f.IM.t:l1 I (f, I I If, I 

t-Q.MLULQ.L t\Q.[A~ 1, L!,A~1111 f.IL~~I1UL f.~~\1-M.1,~11 UL f.\1-tLULQ.11Mft~ 11LQ.U tnt-qr. M.l, M.Q.~f.IL11L!,A ,. . . lb 

L f11Q.Jl, 1 UU ~11M. M.t~Q.Jl, 1UL 11 t-Q. M.1LI1 M. ~1M. t~ M. 1 ~Jl, M.U1~f.lt'Q.I1tLULQ. ~1 Ll1f.ILI1LlA.LI11Q.Jl,1Q.fb1ULrt 
(6 :' r. :' ~To . b~t~ p tf,L\0 0(1') :r 7' 

t-11 ~11 ~ 11 ~11~ 11~ ~1111 ~Uflf.IQ.Q.UL 11t-11~11~11~11~ U 1 LIA. IA.rt~1rt1 ~1 fb f. 111rtf.IA.lt'Q.I1UWQ.Q.~Q.f.lt-f. 11M.t ~ '="' I ~ (6 t:r (1') 6 0 F p I lnt6 ln. t7 fY (6 

ft~ UULQ. UL U f.IL ~~1111tf.l~ 1Q. UU ~11t-~1~f.IQ.~~ 1, L!,A~I111 ) M. ~M.Q.[At'Q.Il.UQ. t-f. LU 111! 11~ [!~f. l ~~1 

uu fuuuHtltLJ'ds wn,.wdsoJVlfdo:J ~lm suvuynJflqns wn,.msn.'/ltQlt.iUL~~UY ilHUL.&:! 
"' 0 !i' "' 

UlW 

l'tLI I 

LU I 

~LI 



1 ~fl1'U<iJ~H'Yi~M(Yellow leafspot) 

"' "" <!! 
~Tl!'t'iliJ !fHP1'\l1fH'lftl'n Mycovellosiella koepkei (Kruger) Deighton 

"' "' 
fl11ll ifu1ru ff1ll THl'Vl1J 1 ~l tJ 'VI mm ri .:J 'll {In 'IJ eJ'l 'll 'J:::: 1 'Vlf'l'1 vw 1 'J fl i1 ii ~{I m:::: 'Vl1J ~ .:J ~ eJ 

u • '" 

"' "' "' 0 QJ 9) ~ 0 d li)3/Q.I I ... I rid rl 
'W 1'11'W fH!{I::::fl11lJ'I1'11'W 'Ufl'lflflt:J ~{l~{l\9l'W 1\911{1!fft:J'111t:J !\91\91-:J!!\91 10-25 !1Jfl'J !C)f'W \91 

. "' 
mm':i !~ll!!lfl'\l ::::1~'W ~ ~H~fl"l 1J'W L1J '\l1fl'l!tJ '\l::::'llt:J1t:JeJeJflii~ 'lliN 11-iml tJ eJ'W ~'ll-:i1-:J 11-i 

"' "' ml'W eJtJm::::'ll1t:J1J'W L1J~'lffeJ'l~1'W w ·m!n\91 1~~'l1J'W L1J!!{I:::: l~l1J m'llmll~'l~1'Wri1'l'UeJ'l!L1'tJ nm.:J 
. "' . 

l1J u~11-i'Vl1J1J'Wm1Jl1J ~~~{lfll'\l!'ll~t:J'W!~'W ilu191'l'l11m111911{1!!\9l'l!iJm!~{lunl tJ -eJ'eJt:Jm'l..:r'W £ l tJ • 
ffm'Vlmmf'I'~'W iit:J1-:J'I11 eJN'W ff!'Vl1eJlJ!~t:Jl1JtJu~{I~1'W ri1-:J'UeJ.:Jl1J 1rleJ l1Junnmm ~ tJ ill'l1-:J.u' 11 l1J • 
.d ~I 'i 'J) - I 'I 'J) • 'I 0 'I 'JJ'] 'J) I I 0 

'Vl!1J'W t'Jfl'\l::::!!'l1'l'\l1f11J{Ilt:J !1J!'IJ1ffil'1'W !1J 'Vl1 !'11 !1J!!'I1'l!!{I::::'Jl'lflfl'Wf11'11'W\91 ., .. 
iJ i/ I )/ 

m~un~~::::m~ ff1ll 1 Hl'Vl1J! ~ eJ 1 ~ ~ .:JlJ 11~ '\l:::: 'Vl1J lJ 1 n Yi ~1911 tJ q ~ H tJ 191 .:J ~~~ 1$1 eJ tJ 

"' "' 
'Vlt)'l:lfllflll '\l'W~'l ~mflll fll1lJ~'W'UeJ'lfllf11f'l'!~tJtl'\l:0t:J'I1~flltJnnff~1-:Jff'lleJ{ 191-:J'I!tJ mn::::m\91 

"' . 
'lleJ.:J!!{I::::fll1mtJu ':i .:J'UeJ'lt ':ifl'\1:::: ~'WI! 'll'J tl1Jfffll'Vlfllf11f'l'lllfl !~eJii:J11191 eJ~1J'Wif'l''l:IL1J-eJ'eJt:JYi191 nil N l tJ . '" 
~'W1~'Wl'W~'l 3 ff''ll1911l1' 

f11'Ji1fl'ltl'W ih:0\91 

... <>''J) 

1. 'Vl'W1i\911'W'Vl1'W • 
'j} I jl I I 

2. 1~!'1l\9lm ':ill 11-i'll{ln-eJ'eJt:J..:rtJ£~eJ'W!!eJ~eJ llfl!~tJ.WtJ Yin~1-:Jl tJ.WtJ YiYiiimn ::::m\9l!~'W '" . 
0 0 q 'j) d e% 0 'J) 'j) .t::::t. ..::::::.. d d lr) 9) 9)+ 

'll':i::::'\11 'll::::m m llfl{lflmll!':il'll'W f11':i1Jl':i.:JeJeJt:JLm'llHU!1911J t\91191 {119lfll1ll!fft:J'111t:J t\91 nnlwi:Jt:J 
q q u q 

1'W t\9l'J!'\l'W fl~1'l!~t:Jl '\l::::ii~m111 ,rhmtJuH~'W 1 'W!!'ll{I.:J~!~'W hflmn 11-ifll'J !n1J!~t:Jl11'1 !'Vl'J 1:::: • 
')"' eloqj),.l~ 't q 9) d d 1 oq9l9J d : ~ 
! 'Jfi'W 'Vl1 ! 'I11J'J lJlW 'W 1\911{1 ! 'W flflt:J{I\91{1-:J fll'J !f11J!flt:Jl{ll'\l:::;'Vl1 ! '11flflt:JlJ!l{llff::::fflJ'W 1\911{1!'VllJ 

"" !fWI'\l 

ffllr 

vh1 

!!!!!! 

1)1:Ji 



hn1mh:J 
.11 

!'lfeltflmllJ Sugarcane Mosaic Virus SCMV 

r11nnhf1w hf111J~1\I!~'W 11f1~'Vl1J1 'W'Vlmmri'l'lhmvvv~~hfl'tu'lHl\1 hfl f111l.ltilmnv~ u q cu u 

~ 'J} )/ iJ I 

!fl~'il1f1 hf1u~'Wmh11Jiwfvvvu~~~1Vi'Wli''llv\lt~mnml'l (Strain) 1 'W1Jl'lf1i''l1 'Wvvvvh~'W hfl cu q q q 

tJ 

" . 
~1m·mYlw•i1 1~ lh 111' V.Jm-.J~\91'\J v'lvvv !lJtilmnvmm! n u~tijvV'vm~'W 11 f111J~1'1i1mi'1J 11f1 

' . . " ~ I ,.. ~,.. I a ~ ~£:! 

V'W "1 !'lf'W !1fl\91V!!fll~!!m'W (Ratoon stunting disease) 'YIHI !1fl11fl!'Wl!'WV\I'il1fl!'lfV11'Vl!'VlrllJ 'il~ 
lJ 

l\1 . " 
fll 111'f111lJ~'W!!1 \1'\JV\1 hfl!~lJ~'W!~'W UUfl~rJ1ff\l!~~lJ (Synergistic effect) l11111'nn !'il ~ty!~1J 11'1 

'U 
'IJV\IVVrl~~~\ll11f111lJ!ilrJ'YI1rlrl~rl~l'l!ilrJ~'W!!Hf1l1f111!fl~ hflu~~~ hfl!~rl'J "1 

" . 
fll 'a!!'Vt ~ 'a~'U lVI ff'J'W 1 'Y! ru f111 !! 'Vl i 1 ~1J 1~ 'IJ V\111 fl! fl ~ 'il1f1 !'Vl ~rl ci V'W ff'J'W fi! ~ 'W ~1! 'Y! \91 

" q 

,1J 

'ff1fl'ru'llv\lmm'Vli1~m~ hflu'Yiri'I'Yii!\lritmri\1'11;1'~ fiv 1un1J'viv'Wi'Wli~~~'W hfl 
" "' 'U 

m -afJ ei.:Jfl'lHhUVI 
l\Pl 

'l 'JJ "' "'JJ "i • I"' • I "' "'1 'JJ 'JJ ' "i 'l ' 'JJ 'JJ .d"' "'~ 
1. f111 !'.lf'Vl'W'Iil'l1'W'Vl1'U !~rlf1111J11JlJ1\I'Vl'W'Ii !'YII'l1'W'Vll'W\91V !1fl !1J~1\1~1rJVVrJ 'VllJ!~V~ 

q q 

Q.l ~~ .... , ?t ~.ci .d.cS .d 
'IJV\1~1rJ'Vl'U'IilJ1 (Wild relative) !lJ'U'J'Ii'Vl~'Vl~~ 

q q 

lu 
f I I 'J} 

2. 1~'Viv'Wi'W1fYiu111'1'il1n hfl Yim'ilt~'W'Viv'Wi'W'{Yi~1'Wmm'lf'Viv'Wi'W'{1'W'w1~V'W'Yimv "1 
<!! .I d .d 'l <JJ <; '1 <JJ'JJ .do ., ..,. ..,. <; ''1 , .dll] '"' 

3. !~Vf1tj~lJ~fl!!~~!f1'U!f1rJ1 !'YI!'I1lJl~ff:I.J !~rl !'Y!VVrJ'Vlf11~\l!'il1ty!l'l1J !l'lV~ !'W'lf'J\I'Vl !lJlJ 

' "" "i IJ] 'J) 
Ul.l~\I'Vl1'YI~1~1Jl~':i'W!!H 'il~'lf1rJ~~m1!f1~ t1f1 ~~ 

q 

~'U 

lJEJ 
q 

1~ 

!!!!!!! 

~~1) l"ll:J~(9) l"ll:J~"dl3Jt ~'t1~f,._fe;:,~tll:JC-Ii5~~~QJ 1M~tdll~ l"le:.ll~~e;:,:: til~~::),._~ tl .. ~~199 



hfl1'U'U11'Ufl·Ultm 

!~fltfl&"Ht>J1'V'I1vrrtrnrnn (Sugarcane White LeafPhytoplasma SWLP) 
I 

fHl'U ' 

. " 
fl1Urth~ru h~ 11J'Ill1til'W h~lfiljwnlnhfl'ru1 'Wmm~~>ni'vv l'l~u~v~l'l'i1'WG~tl11'inJ'W 

u u • 
"' <I 

'l'l'U1i 

fl111Jt~m·nmdv~ 111n 1 'j~d fi~til'W1J€1~11J'111ff1€1 ljm-:ah~mru f1l'jlf'U ~ f1l'j 'j ~m~ 1 'Wlf'W ~ m~ .. 
• . 

I d 

!fil'YI 
" . . 

1'1~ 1'W f)f)fH Q v~muv u €1~lll~l'l ~1'W l'lf) 1 'U oW'U l'iu €1f) avvl'irl1fl' ru 13 ~~ '111 ~!~uri mru 11'\.l 1J~ 
cu u u q 

I 

'Yifl'U 
" 'j1'lf1J~ fl~'j1i1U U€1~bY'j~ufi'1 til'W~'W h~11J'Il11i'1lj~!·mm~'V11J1~vl'lH~vu~mrur,mH~I'll11111'~m • • 

H~l'l1'WaVCJU€1f1€1~€1~G~ 30-40 tuv{tci'UI?i' U€1~llib1'11Jl'jt111'1'lvl~ ~V~U€1f11'11li ~~H€1~~mdv~ .. .. . . " 
;jv1Jtu'!11f1l'j'IJ1~U~ €1'W'ViV'WVl'W ~ 1 'UUU€1~lfitiJ'W 1 'j~ tli'j'WU Htlimf1fl\Pl'jm 1 riiJ CJ!!€1~ 111''111n1J 

tJ q q q 

I ~ j/ I 

1. l~uJfiflu~u~ilih<VB hfl~V~flci 11ii'1til'Wb1'1ml'lrl1fl'rul'il11111'1 'j~ 11J'Il11U'Vl1'j~m~ I u 
q ~ q tJ 

!~v~1~n11~'1l11~U€1~'j1~t~1 1 ~ m~ Vl1~v ~1~ ~~trlvu 1viv'WVl''W ~ 111mmri~~til'W h~ I u'IJ v1 v u€1~ . 

1 V jl I V 

'IJ CJ1CJVl'U~'IJ fl~ Ul.J €1~Vl1'11~ Ul.J €1~Vl1'11~'1J V~ 1 'j ~ 11J 'IJ 11lfi ff1fl tlJ 1 'U 'IJ ill ~U ;j Vt'Vl1l CJ ~ f1 ~'U ~U 11'11€1 
• u 

IG) I .,J .:!! I ~ & ~ 

(Matsumuratettix hiroglyphicus) Vl1JU1J€1~~~~~fl~ ~'U'lf1~tj~f'l'W ~V'lf1~!~V'W'Vltjflll1~1J tl~!~fl'U 
" . 

Vltjff~f)l(J'U u~mtu 'IJV~U1~'U U€1~'Qill '11.fJlJ m1'Vlfi'Vl€1~VU~1Jltu 'IJ V~U1J€1~til'W fl~1~ £]~ U1J€1~'lfU ~ 
d ll1 'GJ ,: dd d ~ ol::1 d,C\ ~ 
'U'i1~11~ ~'IJ ~'U'Vl'U'Vl'Vl!D'U~'U'Vl'j1(J U€1~1J1~1'J'j'lf11'l U'j~1Jltu 1 - 2 !~fl'U 

j/ I <J} I 
.c::t Q.l Q.l Q.l d, I .c::t Q.l Q.J 

'WVf1'i11fH'Vl€1CJ11f1'i1'W M hiroglyphicus CJ~m1CJ~1'W11 !Vl€1CJ'i1f1'i1'W Yamatotettix 

flavovittatus b1'11Jl'jtJci1CJ'Vlfl~ 1 'j~ 11J'IJ11l~~1CJ 

tn1ilfl.:u)urll.UV111fl11J'U 11'\lfl~ tlflfJ 
3J I I I 

1. 'lJ'U l'lV'Wlfiff1fltulfibY~ 1 'U f11'jf1fl~fl'Wfl1~~ h~ 11J'IJ11;jfl fil'j'IJ~~'W av vlfitiJ'U 1 'j~ll1€11 CJ 
u • • 

1~CJf11'j'IJ~tH1 '11~VQ~vi'W~1CJCJ1CJJ1'11W1 (tn€1 hhbY'Vl 1 %) r~tJf1v~n'W !li111'tilwmri~u'Vl1 'j~1J1~ 
• u 

!uf!~uu€1~~'W 
I j/ j/ I 

2. 1'WUU€1~l'itil'W h~v~1~'j'Wm ~~1'j I t1~VUU€1~YJ~ t.Wv lli111'til'Wtmri~bY~b1'1J h~ U€1~ . 

-
~~1100 



' 'U 

lfl 

"" J'j 
• 
4't'l 

tl'l 

)u 

l11 

iu 

1{1~ 

m~ 

l't'l 

tl'U 

"' 'U~ 

't'Jl(J 

'Ul~ 

!!'t'l~ 

,j 
'iltl'U 

~r,.~T'l 

"' 0 .I "' o''J} ,j I "' o' lit 'J}'J} .d.l 'i' 
3. 'il~'V11Uul:l'l'tlf.J1£J'VfU1itltHHtl'l !'V'ltlfl11JfllJflW.f11'V'l'Vltl'U'V'l'U1i Ul:l~ t~tltlf.J'Vlul:ltl~ t'Jfl 

q q q q 

nti'U ul:lnfl't~£J t 'Uutl i:!'l'W 'U £ fl 'J'j fi ~ !i'it~n'Vit~'U -w 'U £~ 'ff~ m ~ tJ 'j lrt''illfl h flu"~ ulJJ:I'l u"~ u 'lf'Vit~'U 
~ . . 

" ' ' 
-w'Unt'U'I~l~ti'U 5o tl'lrt'Wlfl:I!C}ff.Jff 'Ul'U 2 i1 1ll'll1~tl 52 tl'lrt'Wlfl:I!C}ff.Jff 3o 'UlYi nti'U !.Wt~tM'il'i'l'i''U • 
"' o''J} .d d .I 'i' ,j 'J} 'I .I "' o' .;, I lit IC! 'J} 

'V'l'U~tltlf.J'VlU'tl'lUH Ul:l~u'Jlrt''illfl tHltl'U '1 ~1£J t'UUul:l'l'V'l'U~fl1'Jl1lJ'U~'J1'il'fftl1J11 UJlJ~tltltlf.J 
I 'JI f I 

!nlfi!~'U hfl i 1J'ti11U'Vlmt~ti lll'V'l1Jfl1'Jtll~~Yl'l !Viti i M'i#l'W'Wnfl't~£JfiUJ:Itl~'illfl hfl i 1J'tl11 mm'lf 
~ . 

'J} <JI 'J) I " 

'Vit~'U'W'Wnfl't~£Ji'Ut'h~t!'U 2 flf'l flf'lmflfitltul1.fllJ 52 tl'lrt'Wlfl:I!C}ff.Jff 'Ul'U 30 'Ulfi Yl'l~llJ~'U u'lf . . ~ 

" ' ' 
flf'lfi 2 tlWl1.fllJ 50 tl'lrt'l!Clfi:I!C}ff.Jff 'Ul'U 2 'i1 1ll'l 'lf1£Jl:l~fll'J!O~ hfli1J't111Ul:l~i#l~i:!~i1~ff'l . ~ ~ 

'i' "".1 o'd o' .I .I o'd "' 
t ~f.Jll!um !Clf'U ~fl 11lJ'ltlflu'J~lJ1W 80!uti'J !Clf'U ~ 

4. fi1~~1'lfVi'lfl'Uuul:I.:J Ul:l~':iti1J'1 utll:I.:J !v1m'hmmmri.:Jm,;r£J'tltl'l hflul:I~UlJl:l'l 
Q.l I ... 1 9) Ql 9) G) 9) ~ .ci .d 'j} 0 

5. 'il~'lf1'l!dl:llul:lfltltlf.J Ul:l~~~tltlf.J tl1!l1lJl~fflJ !'V'ltll1l:lfl!l:lf.J'lfll'H'tll'Vlll:llf.J'tltl'lUlJJ:I'l'V'l1l1~ 
~ 

<!I "I 'J} 'J} 'J} ,j "" ,j 'i' I '1 "I "' 'J} 'I <!I 
l1'J tlul:lfltltlf.J'tlllJUl:l'l!'V'ltll:l~mllJ!'fff.Jl11£J!'U tl'l'illfl t 'Jfl'V'l1J11 t 'U fll'Jul:lflUl:l~~~tltlf.J t 'U!~ ti'U lJfl'JlfllJ 

~ ~ 

& "" "' 'i' '1 'J} I 'J} .d. I '1 <!I "' .I o' d o' 
fl'llJ'UlfllJ 'ffllJl':itl!fl~ t'Jfl t1J'ti11'Utlf.Jfldltltlf.J'Vlul:lfl t'U!~tl'U'ff'll11fllJ 50 !utl'J!Clf'U~ 

~ 

tnfll':i'YIKn hl'l 1u'lln 

'UtA m'llthl1ull~!!nw ~ nni 1ilomJ n~ 11 t.!O.:!!!IilfliUU~ ou 

v .c:::t ru a.. !"I ~I .e:t. c:e ' 
OOUlJ11flllf\17::fll'Wl':ii1JIU'WJJfllil il:::!'YIUOlfll':il1Utl'U 1 Jl'ilWl::: 

tnlo1minlnu!Ku 

T'l1:J~G'I T'l1J"Oid1~t ~'t101r,.r~~T'l1:J~~~~~~<~ 'tMqJ~~ 101 1)~1~~~:: ~ 101~:: r,.~ 1) .. 1R~1 101 



hflml~~,i'l~(Green grassy shoot disease) 
.; 

!'lftltflA't'i~ Sugarcane Green Grassy Shoot Phytoplasma 

. " 
0 <V 'l "I II] "" 'J) I 'J) "i 'J) 'J) II] 'J) "" 

i'l1UJtfli'lty Uul"~!'Ylfl' !'Yltl!l"lJ\91U'W1J1ltltltl!!'ffi'I·Hllflll" ! l"'fltltltl'fl'tntlfltl\91~ ! 'fl'j'fiH!! l" fl 

'luiJ 2535 1Y~tJ'W1Jtl1J~tltJTIU~~'Yltl'l 1 l'it~m'luiJ 2537 'W1J';h~t!tl K84-200 !~U ll'flfltll'l~l'fl~ . ., 
" . 

mh<:~l"U!!H 'luViuvh)nd'YifllUHIU1J~Ul"~lJlW 400t'i vh'll1'!fll'l'fl1llJ!fft1'1·11tll~'ffllJ1Hl l ~l'ltl ~~ 
• u • 

!{ltl'fl11lJ! fft1'111ti'\J tl'l~tltl~!fl\91'11 1fl ll'fl if fi tlU .u' 1'1l" UU H ~tltl~! ~U ll'fl 'II ~UI'Ifl fltllJlfl ~1~U ~ • 
~ 'l 'J) "'"" "' ~ ?I .I 'J) II] 'J) 'l "'"' "' "I "" & "' I "' '\JUll'l!{lfl 1JtltltllJ(lfl'l:JW~!l"tJ1mfl!uUw'tltl'flmtJfltl\91~ tm 1J'II~lJ'ff!'\Jtl1ufl\91 fi'I!'\Jtl1tlt!U l'il"tl 

"'"'"' 'J) "'~ "' .,f ?1 "i IIJ 'J) 'J) d ?1 "i IIJ 1 "' 
tll'll lJ 'ffCJf\911J 1'1 'II 'I! l" tJ fl'l!'tl! uu 1 l" 'fl fl tl \91 ~ ! 'fl l" (Green glassy shoot) tltlti'Yl! uu 1 l" 'fl 'II~ tlJCJf\91 '\J 11 

!l'iijt!U 1 l"'fl 'l1J'\J11~!fl\91'11 1fl!4tl tvJ 11'1'Wm'fflJl!oMU!~t11tlU 'l U ~tlf.IU{lfl~tlti~!~U 1 l" 'fl 'II~ '1..1'~1 ~~ ., 

" fll'H!'Yi~':i~1JlYI 'W1Ji1fllm'W'il"~1Jl\91!~tl tvJ11'1'W'tn'fflJl'ff1!'11\91'\Jtl'l1 l"'flfltl\91~ l'fl~ri1u 'l '11\U 
• u . " 

~~'~ !unm1t~uTI'u ~ u~fr<:~ ~~~fll'j'YJ\91{1tl'l!~t~'~ml"ri1v'Ylt~~'~!~t~mml'l1 'j'flfltl\91~ t'flnl'lm!lJ(l'I'W1'11~ • • . " . 
ul'imY~i1u1'11~~~~lJ(l'I'W 1'11~ rwt~<:~'ll 1nViuYimn~1J11'1'W1J 'l U!'\JI'Ifll'fl1'1~1u l'lfl'\Jtl'IU'i ~!'Ylfl' 'W1J~ 

'jl I I 'J} 

UlJ(1'1~1'W1fl!'W~m) m) u Yi~uu 11 U' lJ'ffllJll" uri1tJ'Yltll'l!~tl !vJ 11'1'Wm'ffm ~~ 

tn':ii1tl'lft\Hh.u'YJ !oMU !~tl1tl1J ll'fl'l1J'\J11 

~~1102 

'J) 

tltltl1 

'J) 

!'\J:IJ 

"' lil"tl 

ri1 

!u~ . 

!~1 

\911:1J 

!!!!!!!! 



,'jf) 

'j) 

m 

li~ 
I "' ,u lJ 

"' ~ Hl 

'\J11 

' i'j) 1 \91 

Uflil 

1l1t\) 

m::: 

"' YI'IJlJ 

~::r~~J) 

hfi1'U;iYIHYI~Ht'l~~flYinll (Red stripe and Top rot) 

Jl Jl <:1 <:1 

~'lfflt'I'Ut'i~ ~'lffJH'Ufl'fi!'Ul Pseudomonas rubrilineans (Lee et.al.) Stapp. 

"' 't'i~fl Acidovorax avenae subsp. avenae (Willems et. al., 1992) 

. " 
fl11l.Jtflfltu 1 191tl'tlfl~fl11lJ!fftll11ti'Vll.:!tfl''jEJ ~fl'il!Ufl.:!'illfl hflUllh 'UU H 'U tlfl'illfl 'il ~ tJ {1 fl 

u ~ q 'U 

I I j.l I 

B'fltl~mfViufl'UUfl 1 'U iJ 2546 TIUlJlflU'U B'flti~'U nB'Vlfl.:! 3 VitJr1n1 'WVi'U Vi1).:!11ll9liJl~ 'il11J~1<U''U n 
q q cu c:u 

" . 
!ln1:1 W~fllfll~ illfl 1l ~ 1911 'lJU\91.:! U rl~ ill fl1 l tlfl\91 t til ill'il tn \91 ~'U ~ tl! U fl.:! fl'U 115 fJ LlJ 

d '31 cv dll) 91 Q.l e:::~ q Ql ~ cv 31 dod .. I e!t ~ 9J 
tflti1'\Jfl.:!fl'Utrltlfl !\91 rlflEIW~fJlfll'j'\J\91 !'lJU\91.:!lJfl'il~tfl\91fl'lJflflti'VllJtlltlu'j~lJ1W 4-6 !\91il'U 'Vl.:!ililtl • 

'j} d ~ q ~ ~I ~ :d. d. 9 9.1 9) q I 

iJrlflUrl~ililtl\91il 'il~!M'UfJlfll'j'lJ'jtJW\91'j.:!flr11.:! !1J!fl\91tu'U'il\91ul'Ulff!'\Jtl1 !flrltff'Uflrll.:! !'lJ \91illJ1 
~ . 

~,1 9) I d d.:::! 9J 
Urlrl'il~r11lJ'Vl.:!'\J 'UU rl~ rl.:!\911'U rll.:! Url~'il ~! iJr1t1'UA1J 'U ffU\91.:! '\J'U 1\91 Urlrl'il ~fl1NiJ l ~ lJlW 0.5-4 

lJrliltlJ\91 'j !!rl~'\Jtlltll.Jl~\91 fl'Ufl11l.Jtl11 ill 'il tl11\91 {1 il\91 fl11lJ ti11'\J fl.:! 1 'lJ 1 'U ~ {l'\9) 'il ~ t iJ~ti'U t ~ 'U ff!!\91.:! • 
" " . 

tffll fl1fll'jfl1'il'j'UUH'il'Wt~'Umfll'jtl'fl\91tth t~ilrlflmlJYilmtl'il\91t'il~tu t~ilm'iltfflYilmvViih~'U 
q q q u 

~ 9) ~~ d oq31 tqd di& od~ d 
11'Hl\911'\J1.:! !lJ fltfWH.llfll'j 'Vl tlfl\91 'Vll ~ 11 tlfl\91 t 'U 1 ! 'U 'Vl ff\91 !lJ fl\91.:! tlfl\91 'il ~ 11 rl\91 'fHl fll.Jl U rl~lJ flrl'U !11 lJ 'W • • 

I j./ j.l I 

I 9 ,..13/ ~ 0 9J I d..:::! 0 ~ ,..I9J ~ ..:::5.~ Q.l 

ff1'Uflltl ~ 'U Urltl.:!'il ~! 'jlJ'lJ"l fllUrlrlUfl'il ~l.Jff'U 1\911r111ltlU\91.:! Urltl.:!'il~flr11.:! '\JfJUUrlrl'IJ'j !JW 'Vl\91 \91 flU 

... le!t 9) dd j} di 0 0 9 9) 9) ?I 1 9J I ~ 
turlilflililtl'il ~lJffU\91.:!!'\JlJ tl.Jiltlil\91\)fl'Vllr11ti'Vl1 ~ 11\911'\Jl.:!.:!ilfltu'U 11'U il'lJ'U \91'U 'fllfll'j tlil\91 t 'U 1m 'il tfl\91 

l~1191t1l1J~fl.:!iimml~1911 'lJU\91.:!trlt11191muTI1~ 1 'U~'U n~Bil'UU'fl • 
I e: .c:! .C::S ,d ?1 I d ~ J G) I dd 

fll~H'Vt~~~'UlYI !'lJ"ilU'lJfl'Vltlti'Yll1l.Jtu'UflrllJ (Bacterial exudates) 'Vl!fl\91'\J'U !'U'lJ"1.:!'VllJ • 
" . 

fl11lJ~'Uff.:!Url~illfllfl'~il'U tijmrM'.:!~\91il~'lJ~t1WUrlrl ffllJllti'tJil1l iJn'lJrllJ~'U l~ 
~ ~ 

j.l I I I 

m~iJMfl'Ufh.UYI 1 'Wil'il~U'U lJflTI'lJ'fllfll'j'\J'fl.:! 1 'jflU1 'U 'lf1.:!Vi~'Wt~lJ\91 fl11~.:!'illflVi~l'U t]IPJ 

U~.:!l.Jl'U l'U u~~'U ,f~iJ~fl~1l tJm~'il~TIUillflll.u'l.:!U~LlJYi111i'tn\91fl11lJtfftll11ti'Vll.:!tfl''jEJ jfl'il trl il 

'J) ./d \Jilo I ""1 'j) a. "'1 \Ji'JJ')'JJ a.\Ji'J} 
fffl1TIU1\91rlillJ!urlti'U !l.Jill'U1tl\91'flfll'j!fl\91 'jfl ililtl'il~ffllJlltlt'ilH1J11'U 'jfl !\91 !11rlrlrlrl\91 !\91 

\911lJ1ln~ fll'j 1 ~~'Un~l'U'Vll'U~il hflt~'Ulnfll'j~'fl.:!fl'Ufll,r\91 hfl~~~{\'\91 • • 

. 
.:t Gt .<::to ~ .c::t c:t v ~ '""' il ~ , " " 'I 

Olfll"'i'UvHU!I~.J lfl~illfl!'lfOIIUflfWiU ).Jf)lfl~fllJOOUOHJ 4-6 !~Ot-1 fli1!rTt-lf)(IFI!U 

- J 
il v -..I il Gl c !'\ "~ ' 

Ul.Jfl"'i.JOlfll"'i ~f)i1HJYIUJ1V IU 'Yil !H!flVlO lfll':iUO~It-11 

1)1:J~G) 1)1:J~"d1~t ~,~r~ri;)~1)1:Jti-l~~.;-eCCI ~M'V~~ 1~ J)i;~1.9~i;l:: ~ 1~~:: r~~ 1) 
"' 
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1 'lflnhrun\'tm (Bacteriosis) 

Jl 
!'lHHJl!'t'i"J Erwinia sp. 

" . . 
fl1lmh~w tfl~':i~1Jl~fli',mm hnh-~t'Vlflt'Vwdjul.J 2526 ~\J~~eJfJll'V'l'IJI~U hflfJeJ~It-h 

u • 

~limm':i fJeJ~I ~wm"~~ll.Jl':itl~\1 '111'1--m~ !tl lin gu m~u ~~~~eJfJ~llJl':i tlU~nm'lil'IIW~I 'il1 ru 
• u 

~u!lJ!tl ~mn'lull 2532 hfl{lf1m:ufiu~urJ'Wu~gu~m1mfJ~U~ ':i1lJ~-:Jfl'VleJ-:J 1 ~\11~u'Wu~~ 
q q q qJ q 

"' .I 'I ... I ')I ... o' dl ~I d"' 'I 
lf1fJ~':if1':iUfJlJIJ{If1lJlf1 ~UfllfJ'I1{1\I'iJ~'V'l'IJ11elelfJ'V'IU1i K 88-92 91-:JIIJU'VlUfJlJ'IJel\l!f1fJ~':im ~Ufllfl 

~ . 
" " ~ ~1 u u u mQ fJ-:J mil ulif111ll flu u uu ~ u 1 ':i f1 il 'V'l u! tl 11 u fJfl i' \1 'l u 'lf1'1 q~ HU 'illf1 m ':i fln £J l'V'l u -;h 

"' ')I ... o' I ,.j 'J) "'0 d c:: 1 o' c:: o' J' IIJ.I 
Y-!{IY-!{1~'\Jel\lelelfJ'V'IUliel'Vlel\1 1 {1~{1\lllJelflelelelfJlJ{Il'VlllJU ':ifl 25 11Jel':ii91U~ 'IJU ~lJ U{l~fl11lJ . ~ 
~ 3) J Ql Ql 1 Q.l I I .c!3) 

I ~fJ'I11 fJ'IJ eJ \1 eJ eJ fJ'il ~'IJ U f1 'IJ ':i ~ ~'IJfl11lJ ':iU U H 'IJ eJ \1 ':i fl 'illf1 fll ':i'Vl ~ {lel \1 ~ \1 f1 {111 'V'l'IJ 11 lJ eJ eJ fJ m fJ • 

. " 
fll'lH'n~'l~'UlYI mlJ~fll'V'lli':i':ilJ'lfl~ hflU'IJflll11eJ~~ 'il~lfl~f1':i~'illfJl1'1 t1Jl1'1U1J{I-:J 1~fJ 

9) 'j) ~ 31 d lj} ~ Q,l Q.l 

eJeJfJ'il~U'I1\ImfJt1Jmnu m11lu hfl 'l U':i~fJ~mn '1 u~m1n~mfll':i':i~1Jl~! 11nu":u HU 1 ~ fJ'V'l~'V'll 
J 'JidC::11iJ"'"''J/'J/ 'J/ d ""1 "''d oq'J/ C:: l'lfel'illf1~U'Vli1JU ':ifl ~1J~~f1'1J~UelelfJ'IJ1-:JiflfJ\I fll':i~~ ':ifl'il-:JlJ~{Iel~tj~lJ~f1'Vll ~'11~1l.Jl':itl!'I1U 

ellf11':i'IJeJ-:J1-:if1ttl~"u~q~Hu 

m 'l u e1-:) n\.1 n 1-U Yl 

1. 'l~~ui~JllU'VllU hfl 1'1fu~ui~'Vlel\l 1 ~'Vlel-:J 3, K 84-200 U{l~ K88-92 I~U~ui~~~ 
3/ 'JI I I j/ 

l'i'1umu ~u hfl ~Pkwu 'luViuViVilimm'V'li':i~lJl~'IJeJ\1 hfl ~~f11':i'l~~u~mri1il • 

I <V o' 
'VlelU'V'IUli • 

" 
3. n'Vll-:JI'IJ~f1':i':ilJ fiu fll':i':i~1JlfJl.JleJelf1'illf1~U 11{1~-:J~iJfJtU 1~':il'ilU'lu'lf1\l!!':if1 'il~'lf1fJ . 

" . 
"~fll':i':i~'Ul~'IJ eJ\1 hfl fll':i{l ~111mw1 ~eJ~lm~ 1~fJ 'IJ~fl uVi1 ~u hfll'l ~uumHlYil{ll fJ u "~ 'l ~ • • . . " 
~l':i lflliQ ~'Wuu1 1 1w ll'IJ~f1 uuumViu"~111mwl~eJ 'l u~u • 
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I 

!'W1 

"' 'Jty 

<I'd 
11i'Vl • 
l1fl 

wh 
'J1:1J 

IPllf.J 

'JI 
Dflf.l 

Hlfl 

~1~ 

Pl~~ 

~~~ 
d 

!'11'W 

hw 
flVn 

d 
!'11'U 

I"'IIJ I 

'Vl!:IJ 

tiu 

I 'l 'JI 
I ~ 'lf 

I!!!!!!!!!! ,., 
~'-tirll'l 

. '1 9) d. d.' ~ 9) ..::::::t.Q.I.t:::l. 

4. f11'J 'lfffl'J!fl:IJ f11'JQ~'Vl'Wffl'J terramycin + streptomycin ('lfflf11'Jfll!!flfl'J:IJIJClf'W) 

')I ')I 1 'l ')I I 'J/ d ?1 ') ') II] 'J/'1 11J 1 'J/'1 ')I d 
!'U:U'U'W soo ff1'W 'Wm'Wff1'W 'U'Wf1flflflt.J'Vll1J'W t'Jfl ff1:1Jl'Jtlf11'Ufl:U t'Jfl ~~ 'Wfffll'Vl t'J!!:U 'WfltJIJ'Vl • 
?l'l 'l "' <!ldod;il'l 'l <> _l<l'd <f 

!1J'W t'Jfl'J'W!!H 'W'J~~u 3 '11'JtJ:Um'Vl!1J'W t'Jfl 'Wf1fl!f1'W so !1Jfl'J!Clf'W~ • 

hmlhm:n) t~u I flY! u lfll~ouunnl1u 1rlo lwqwilu i ~'l'l,miui~Oiuw!Tu~ 1 i'in~u!'rn1unJirn 

hfl1mnn (Leaf scald) 

Jl 
tf1!'t'IVI !'IHl Xanthomonas albilineans Dowson 

Q 

f 'jl f I 'jl I 

fl1llltflflW !rl'W !'Jflyjijfl11:1Jff1rltu'l 'Wfl'W'Vj'Vjij~'W~f)'lff) hf'llhl~'J'W!!H 'l 'W 'Jh-:JYiii ~'W ~f) 
u u q q 

m:r f1 '11~flii'Vl1£J 119i' ~'W mm'i 'U tJ-:J hf'l ~~~11 'W ~~ i'~1rltJ~'W 1~:u ~f1ml-:J~1f1~flm,h'W 'lf1-:J!!~-:J!rl 'W • • . "' 
nm'W 1'W fl11:1J!ff(J'J11(J'Vl1-:J !fl''j '1:1 ~f)~ 11-J 'j 'W !! H (If)! ~'W 'l 'W vr 'W £Yi citJ'U!! f) h fl ij ff1:1Jl'J tlYhfl 11:1J .. . . 

"' . 
1ilt.Jmt.J 'l..rnu~tJ(J 1~'11-:J!!tltNfllt.J 'l 'Wnm I1Jfi1$i fl'W ff1'11 r u 'l 'W 11 'j ~l'Vlrll 'Vlt.l m ~ !1 £J f) m m 'j 1 'j fl 'l u 

lf] 3/.d ~ ~ 9) I 'l .J 0 'l 3) Q.l Q.l .d ~ ~ d. .d 

!'11:U'Vl!f1~ ~ 1m'lfm 1m 1m fl'W 11 mnf1 Clf-:J m~ m 11 ff'U ff'U f1'U m m 'J 'Vl !f)~~ 1m 'lffl!!'Ufl'Vl! 'J tJ 'Vl'U 

9) Q.Jt/1 I I ?19) 
flflt.J'I1mt.J'Vl'W1i !'lf'W K99-71, tJ'VltJ-:J 8 'llfl'W!!f1'W 3 !1J'W~'W . .. 

I I " 
<>~d:i/d<!l d :11~"1 ~I "':Vd d 

ellfll~!~llfl &1Jll!tr'Utrmtla-:J-'Ul1ttf~fltm.J 1 ~fl &1J'UTJ!'u'Ufll'l£1111J'U m !tr'U'U ~'Unuunmn 

'l -=t :v :v 'l IlL I '"~ ~ 'l ~I :v <!! "" 
'Uel'U !'U!'il£1'-l!'UTYil!tf'Ufltll'lA'U &u<il'Uti-:J tfl'lU'U ~nmu'U!tf'UUfl'U 9 (pencil line) 'Yi~6'U£11£1VI166fl'Yitll£1 

W f f V I 'if 

~ ~ v .::::~ _let !'I ct ~ .c::t ~ 1 ~ C\ ~ <i' v C\ ' .ct 
lltltl Ill VI~ !tf'U 'U 611H'Utl£1 'U!'U 'U tJU~ 'Ill! ell! ell£1ll1fl'U 'U 'U 'UW~fl A'U!'il~ UHVI'U! Vl!tf'U ~ 'U tfel!'t'itl l'U 

Q u . 
QJ :v 'l 0"' ~ :v _I 'l d :v :v :v 'l :v 

tlfltlllllll'lf'U fl'U fltl l£16lfll~'Uel'l !'Utlfltl1fl 't1l !'Vi !'UU'Yi'ltl'lUtl~utll£1!1JfiU'Yi'l1l~!'U lVIl'U !'U !!tl~1l~U'Yi 'I 
Q .. 

" . . 
Q.l ~ ~ y t::l Q..l .c::t 0 Q..l ~ jJ cv -· 

Vll£1fl'lflel !~£1!~liU'Yi 'llll1llfl£16~tl-:Jlll elfltlfl'l:IW~ellfll~fltflfl W fl 6 66£11l~UVIflVIl'U l'llllfl utll£1'\J 6'1 
u 

0 I 0 

:v 'l d :v dd :v ~ "' ' :v 'l d <!I ' <!I 
li1'U !'U't1VIl'Ul'l1l~lltf'Ul1fltl l£16lfll~'Uel'l! ~fl A'U'\111 !!VI1l~!!'t'i 'I !'Ufltf~ !li6H1VIlll£111611l'W'U1l~ 'Yi ~a 

Q Q 

" " d QJ "" :v 'l 0 :v <!I ~I :v d IJL I QJ <!I :v 
'U~U~'ltf'U 91J~!1W'Uelfll£1!'UtllVI'U 'Yi~6611l!U'U!tf'UtJU~'l£111 !'Ufl'U!'Uelelel£1 

1'll~<6'&1 l'll~~"dll!J b,.,~r,.r~~l'l,~c.~~Crl~~«~ ~'-"~tirlt~l~ 1'l~l.9bb~:: t~l~Crl::-r,.tirl 1) 
" 
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m1ilt1-:Jn'U rh.ij'~ 

1. m1 'l ~vr'U n~l'U'Vll'UI'i tl hfltll'U 1~m1~!'Hll1~ffll~ ff~ 1 'U m1 il tl-:Jn w11.ij ~til tl-!1111n h fl • • 
~ ~ . 

i1 ff1ll11tl~ ~~Pi t1 1 tin m1 tl'UTI 'U £1 ~ ~-!! u 'U ll1~ ltll'U ~ tl-!1 'l ~.yr 'U n fl' tltrVi fi tl'U .u' 1-:Jci tl'Utttll'i t1 h f1 'l 'U • • 
~ 

UU€'1-!I 'lH.I1£JTI'U'{m1~fllm'lf'Vltl'U~'U1f'l'Uu1rtl'UU1J1J Long Hot Water Treatment ~tl u'!fvltl'UTI'U '{'l 'U 
iJ I 'j} 'J} 

U11'YI€'1'Vi~fJW'YIJJlh~rd1-:J 18 - 25 tl-!lff1tCJf€'1ttlft.Jff 'Ul'U 2l'U m1-:J111tlU'UU'!f'l'Uu1rtl'U 50 tl-!lffl 

"' V "1 I i 1 o11nmm nnll!'lll U'YI'$ ·H'1JJ 'UO.;J 'lfl ua m 

!!!!!!!! 

~,:-, 106 



tl111 

I 

ltl'U 

h~ 

1 iu 

fiiu . 
'Jffl 

tllfl 

()!J'l 

I 

m.Jtt.:ul' ~·HYmfrhhfl'w u tt~ rn'iue.~ t1-u th.U~ .. .. 

UlJ~-:Jff\91 j fl'tJV~fflfltu i 'U 11 j~!'Vlfl'l 'Vl£J 
<u " 

c:::t ~I .d o Q.l 

1) 'H't.Hl'UfHHilU<iJYI!tHl :Shoot borer(Chi/o infuscatellus Snellen.) !u'UUlJ~'J'Vlffl~ty 

~ff\91 i u j~v~fl'flvul'lntltl 'H'Utl'U 11~!111~!.u1 111 l'lHri-:~u 1~u j~~1J~b~u !oUl 1 11nl9lnu ri-:~u ~nl~'J • "" "" ~ i I i 91 .d "' 1l] I .d 0 i 91 "" 91 !11jty!l'l1J t\91 (Growing point) fl1£J 'UU~~ff1'U!l'W'Utl'J 1Jtltl£J'Vl£J'J tlJ~~'Vll 'H!f1\9lfllf11j "Vtll'lU'H'J 
j} 3) -.:!1 d J IQI 9} Q.l o 

I'll£!" fllf11j Vfll'lU'H-:JI'l1£J11~11j lflU'lfl'H j m j 1'\J'W fl~fl1Jtll~'Ufl-:Jflfl£J ~fl11 tu~fln mmv'IJ fl-:J'H 'U fl'U 
G <!! 0 ~ I 91 91 I .191 "' 91 0 

fltlr:'ll£J~I'l!~fl~tl 11~'W1Ji!111~r:'ll'"l 'Hr:'llVil'lH t~'U'H'Utltltl£J j~£J~tltl£J£Jl'J U~tl'J'H'Utl'U£J'J!'Ul'Vllr:'ll£J 
~ 91 .do 91 91 o i91"" 91 o 19191 i I 

t\91£!!111~!'\Jl'Vlr:'lll'l'U U~~£Jtll'ltltl£J 'Vl1 'H!fll'lfllf11j£Jfll'lU'H'JI'l1£J 'Vl1 'HtltlV!!I'lflU'IJ'U'J 'HlJ (Side 
~ I I 3) I j} 0 .c::! 

shoots) U~~!f1\9l fllf11j £Jfll'll1lJ (Bunchy top) Ul'lfllf11j 11 ~'U tl£Jfl11f11j !'IJ 1'Vllr:'ll£J'Utl'J'H'U tl'U tlfl'ff'IJ11 

v 0 .. 

1'1 n11 w~n n'Yil!'l 1£1'\J e.mu eu no !'I lU<iJYI!!'lfl 

l'll:J-5'(9) l'll:JOI"dl~t b't101l~f~~l'll:Je:l~~.;-e"'--~M'V~fllOI l'l~l~bb~:: fllOI~:: r~~ 1'l 
"' 

~~1107 



1 I .?1 "' 'J) .J 
2) '11Uf>UfHHn£11JYI 't'ity :Stem borer{Chi/o tumidicostalis {Hampson) !u'Wfl'l9li-el-elti'Vl 

0 Q.l 9) d 0 ' ct J rl cl rl 0 'j}'j) ct : Q.l 

fflfltui'Wl'~tJ~-eJ-eJV!1l'Wm 'l11~l.lfl11l.l'l1'Wff~ 70 - so t11-eJl'!9f'W\9l miM-eJ-eJtJfftu!fftJ'Wl'VI'Wfl!!t'l~ 
u '\1 cu u 

" "' ' 'j) IIJ_I 'i 0 'j) IIJ 'J)& "' 1 'j) II]_ I "' 0 fl1ll.l'l11l'W 'lJl~fiH'W1J11'11'W'el'W!\Jl~!'Ul !U'eltl 'Wr:ll\9l'W !f'lm 300-400 \911 flti!\Jl~!'Ul !Ul'!flti1'Yll 
~ ~ 

-1 'j) i 'j) 'j) 
ut'lfl'el'eltl flt'l'Wl'U11 

~ 

" 1 ' 9) 0 9) Ql 

3) '11'1-Hll!tHHn£1 't'ity : Stemborer (Chilo sacchariphagus {Bojer)'VI'\Hl'W!'Ul'Yllr:lltl'eHH.l'Vl~ 

i 'Wl'~ti~U\9lflml Ut'l~~-eJm1'l'Wih i 'Wl'~tJ~U\9lflfl-eJ'VI'W-eJ'W!'li'Tv'hmm! -eJmViv~ 1-2 % ri1'W i 'W l'~tJ~~-eJtJ 

t1'l'W ~l!,rTv'hmm1'l'W nril.l • 

~~1105 

----- ---- ---

'IHNi 



(mJ~ 

HI"~ 

~1l11 
' d 

1W'Vl 

" ~)tl '\1.:~ 

!ll 
~'fHW 

!!!!!!!!!!!!!!! 

::r,.,~f) 

4) 't'ilHllHltltf'Ul1: White top borer (Scirpophaga excerp talis) I~'W!!ll"'J~~f111l.HYlflty 

1 ~ u fl'u 11 'lHHJ'I 1 u l' ~tl~ ~mm~ n mJ 11 u tJ u 1 ,r 1'l'l1m tiM 'l1 e:J~e:Jtllllf1'Vl tl"l thm u t~u n t~mmJ ~~~ n • 
~!il'1"?1o 9.Jo 9) • d ,::! 1 

Ill t~tl tJ t1 ! ~ 1 u u m ~ ~'Vl 'lJI 'tll'Vll mtltltl~ e:Jt~tlm n n1111 u tJ u n tJ m t1 ~ ~ 1" n u" ~ 11 u tJ u n tJ 'ff'lfll'Vl 11 u tJ . ~ 

~tltl~rJ.:JI ~n mhrlmln'l'l1mtlm~'l'l1il1'~ ltl 11~ e:J'lf~~ nnn ~~ ~tul~'lJ 1~ !lJ 'ff1llll' o'ff~H~ 1t~'l'l1 
~ ~ u 

'I~ "' 
!'!1~m .. m,:·m~"~"'~ 

v v ~ Q 

t1 tl'l:J W~tll 'ji'U l't1lt1 UJ'U tl~'t'i'W tl'W tlu tf'U 1 "J 

ct ?1 .doQ.Id ~ ..J 
5) 't'i'Wtl'Wtltltf'lfl..ll:;i : Pink borer (Sesamia inferens (Walker) IU'W!!ll".:J'Vl'ff1fltytlf1'lf'W~'I1'W'I 

9) 9 9) 0 Q,l d d 

'Utl'ltltltl ! u l'~tl~u~nnt~ '11'\.J e:J'WI'U 1'Vl1mtlmf1'Vltl"l n'lJM'W e:J'W nt~mtl~ ~mn 1m~11u t~u nt~'ff'U11 '11'\.J e:J'W 

~~~~1~1,r1lU~l'.:~1:hu 1 fi'W'Ut~.:!M'll t~~t~t1~l'~1i''lJ~1~u 1,r1tu'l'l1mt~ri1u~fiTt1'.:~1~~ tyl~'lJ 1~ 'l'l1il1' t1t1~ 
j} 9} I d Q.l d I I Q.l ~ .:::! d 9 I I I 

tJ t~mm .:J~1tl!'lf'WI~ tl1f1'lJ'I1'W e:J'W nt~mtl~ ~mn u~ l' t~m~ 1~~~~ 1-:Jf1'W f1 t~m ~~ t11u"~'U'W 1~ ! 11ru m1 nt~u 
• ~ u 

' ' 9) Q.l 9) d Q.l ~ ~I \t) 'jl & 'J) d I d d ltJ,.. I I 9) 9 ' 
I'U1~f1!1~'11'Wtl'W ~~~~1~tltlf1llllm~ll ~'W .:J!tltl'lJl'J"l u~ 11 tl'l!!ll ~ ~ll '11'\.J tl'Vll'fftl 1 uu~ tltltl~~u~n ! '11ll 

' " IIJ~~IIJ•o'l~ "' ~ <!I !ll 'i d ~ 0 0 

'lf~l'lftl ~~ ~.:J !ll'Vll !'I1~"~"~"~'Wtlti".:J llle:Jtle:Jtl !~tll~ll'I1'WtJ'WI'U1'Vl1mtiCJf1 

v 0 d 

t:ltl'l:J W~tll'j 't1 Hlll'J'U O·m'W tl'W tl 0 !f'lfl..lfj 

f)1:J~G) f)1J91'd1~t b,~r,.,r~~f)1:Jt'li5~~~Q,J 1M 'II~~ 1~ f)~1.9bb~:: ~ 1~~::-s,.,~ f) ~~1109 
"' 



"' 6) l'i'IHl'UfHH11£HAtl'UHYI~ : Chilo sacchariphagus stramineelus (Caradja) 'W1J'j~1Jlflfli'~ 
.dQ.I QJ rl 9) 0 9) i 9) .::'1 0 Q.l 0 

mni'l'il~l'i 1fi'W f1Hf1'j 'j fl A 'U 1m~ 1tleJcHJ 'W 'j ~ v~ Ul'l n n e1 u~~ e-Je-Jm lJ 'W m ~ nEJ w~ m 'j i'11 m v Hffll 

Hff1'j 'j ~l'l iNl'I'W eJ'W ne1mv 'il f'IA~n l1 'W eJ'W n e1.ff'U 11 u ~~l'l 'W eJ'W n t~mv'il f1 i mu 'il ~ u 'V1 ~ ~1 i 1J ~ tJeJfl . . " 

m1 fl f)~ n 'W rh.U fll'i 'W ti'W n e1fl' f) v 

1. ml'~fl't~v~t~n 10 - 15 i'W iMA~'WffU1'ilUiJ~~'Vlf11'W 01'W1JL~iMA~1Jt!t!f1'il1f1UiJ~~ l'i~t! • 
'11rit~tJUI'I'WA1iv'WL~ eJI'I'j112,ooo- 2o,ooo 1Pi'1l'it~t~ 

2. 'j~tJ~~Arl'WIPI 1l'I'WeJ'W i~ui'I'WA1iv'Wl'I'Wt~'WeJI'I'j1 500 \PI 11'it~ 1~ '!Jrit~vi'W'~'W~iil'I'Wt~'WA'\i'Tvhmv 
3. 'lf1~!~ti'WlJ'WlfllJ - AlJEJltJ'W ~iimmfl'~ti'WlJ1WJ t~ff1lJ1HI'l1rit~vui'I'WA1itJ'W iM'i~ulJ~~ 

l1Nl1il1J eJI'I'j1 500 - 1,ooo 1Pi'11'it~t~ 
9Jo~l 9) i'j) I i 'j)ij) Q.l ..::::::t..a:t...::::t. 

4. tll'il1!1J'WI'Itl~ 'lfff1'jCJJ1UlJ~~ 'Wt]~U~~ 'If deltamethrin (Decis 3% EC) eJ\91'j1 10 lJ~~~I'I'j 

"' 
l'iml1 20 ~l'l'j i'WA'UI'I'!f~iJ'j~i'l1'Wl'i~tli'Wq~N'W i~ff1H.hUlJ~~ carbofuran (Furadan 3% G) eJ\91'j1 

10 nhni'lll'it!, ~ 

~\91'j!i'j'jlJ'lf1~ 

U\91 'W! liv'W L ~ Trichogramma sp. U\91 'W! 1i ti'W l'i 'W el'W Cotesia sp. UlJ ~~ l'i1~ l'i t11J 

Euborellia annulipes (Lucas) U~~l.J\91 

'W~l 110 

fl 

5% 

I 

~1! 

!!!!!! 



" Af'l 

li:YlJ 

HWI 

hu 

<!I 

'1-ntl 

nv 

lll "'I 

"' \JlJ 

-~ s~C111) 

:v :v ~I d 
7) Yl1'ili'l.!1Yitl11tl tltl :Stem boring grub (Dorysthenes (Lophosternus) buqueti Guerin !11'WUlliN'Vl 

tY1fl!Y~f1'1fW'fl'l1cl '~ 'VfU1~'Ul'fllllf1 1 'W~ ui 1'W11'W'V111tl 1~t1~1'11!~ ll'Jtl 6- 20 1u 1~tl~ t"li 11 - 271u 1'11 

" 
'11'Wtl'W€HJf1fl11U 7 - 8 flf 'I ~ 8 - 9 1t~l'l1'11'Wtl'W~tl1tllllf1 1 - 2 iJ !n'l~';i~tl~~ nu#l 7 -18 1u Yi1m11J • 

' " ' 
!irtlmtlmnnl1Ullfl'l'W 'W '11'Wtl'W!~ll!'li'1Yi1mtlt#i'l'l'lu1Pl1~ti~'Vi tl'W~ u 1i' Yi1i11' fl' t1t1 tlJ'lt~n !li t~fl' tltltl1t11-3 "' . . 
!~tl'W \l~tlf1fl'fl fl'W'f1Hfl'1'W 1fl'W~~'flnum~1Yi1111'mlt~'IJ1'f'IU11''11'11tl !rlt~fl't~t~11'l~il1\l~'Wu --.h muiu 

"' 
~ ~ ~ ' 

!m~ 1ufl't~t~u11' 'llllf1H'fl11n~ 191 'lu~Pliuri 1'1~ u t 11 "uu11' 'll'l1ti'Vi' 'lnt~ M'W t~'W -¥i ~ 'IJ'W1'fl!~ n\1 ~n 'flfl 'WI'l 1 '~ 
' " ' ~ lj) 9) ~ <t & .d. Q.l ... I ~ ...::::, ~ "' I ,. 0 'j) 

1J';i!Jt\U'l1'11tltltl !lltl'I1'Wtl'W !l'l'IJ'WlJ'IJ'W1'fl\911ti111J';i~lJ1W 40 llflfl!lJI'l';i \l~!';ilJ!\11~ !'lf\11f1fl'1'W !fl'Wfl1tltltl 

.J IIJ "" .J 'J) o !1/o 'J) cl "' o "' o 'J)'J) 'J) 'J) 

'IJ 'W !11f1'W!'W tltl tltl 'V11i '11 flltl tlti!U'W 1 'W';i '1!'11fl t!U\91 !11fl tlf1 'Vlli '11 t1 tltlfllJUfl~U'I1 'l\911tl 

v o V v .c:t~v..:::l tt ~ OJC:SQ.I 

tlfl'tJ W~fn'a'YI ltll£1'\l tl-:JYI1·m'l.! 1Yitl 11 Utl~VI1li'l.!tl'l.! 'Yitl£1 ~'l.! 'a 'i'YI'YI Hllfl!fl'tJ tl tl£1 VI1!VI~ 1£1 .., 
~ rv tfv .c:t 

'il~ e> e>fl'illflYIU~ m tf~'Wu ~nu 'YI 

m1 ilt~'ln'Wf11~'fl m1 \1 ~ilt~'ln'W n1~ 'fll'ltl'W 11~nfl't~t~1 111J~t~ 
I --=::. d \r) ~ I ~ 3/.C::S 0 d 

1. 'IJW~ttlt';i fl1';i!'fi'W!f11J'I1'Wtl'W\911ll';itltl !tl 1-2 flH fl11fl''l!fl'';illi'l1llf11';i'W1'11'Wtl'Wt11!1J'W 

" t~1'1111'11~mJ1t11!~tl'~tti !rl'fl m!'IJ '11~t~Yi1ilt~mJ'n:Jhm'W . . 
" 

2. 11fln.W'lf'l1ll'W!lti'W 1 'flt111flnl!u 'ff111~'11tl'l'l1~ m'¥u11~1'fl ~'lu~ 1111 u tl'W 'lftJ 'fl i1 \1 ~! 'li' 1Yi 1mt1 
"' . "' 

JJ'u 'ff111~'11tl'l u1Plfl11ll!irtlmtl\l~u tltlf1l1fl't~v 
" " '1 91 "' "' "' '1 ' -I "" 91 "' "" "" '1 "" 3. !'lf!'lftl';i1!'1Jtl1!'lftl';i1 Metarrhizium sp. !'fltlf1tl'W1J~f1fltJf1'fi'W'fl1tl';i1!'1Jtl1tl\9l';i1 10 f) !f!f)';ilJ 

I I I Q.l r/'j} 'j} 9) ~ d. I Q.l rl ~ 3) 9) 9) 9) .d. Q.l 

l'ltl t 1 11'l'Vltl'W'W u 'fitlt~tlum i 'lf!'lftl11!'1Jtl1 h tllJ'W 'Vltl'W'W'W 1i 11 1t~m11flnt~t~tl t 11um i 'lf11!'1Jti1'1J'fl ~'~ 
q q c:u q 

9) I 'j} 9) ~ .::!i 3),: .d. Q.l:d9) 
t 11'11mt~'ltltlt1Umnf!U'fi'W '111tl i 11 !'lfm 1!'1Jtl1 t 11nu'Wln t'fl 

i t .d.::::~ Ql I Q.l r/9) 3) i 3} I 9) I 

4 . 'WU'I1fl'l'Vlllf11';i';i~'Ul'fl '11fl'l11'l'Vltl'W'W'W~tltlt1Ufld '11'W'W'fl1tlff1HJ1Ullfl'l fipronil (Ascend 

" ' 
5% sc) tJ\9111 80 ilfl~~\9l';i\9lmJ12o ~l'l';i ii'fluu'Vit~~uli'fl't~t~tit~unflu~u iufl'mJI'lt~i'-*!fl~t~'lH11'lt~ . 
.-i <V 'l 1 llj I "'> "i ') 'l 'J) <V 'J) !1/ "i 

!lltll'l'fl '11ll<"] !ll!f1'W 1 !'fltl'W !'fltl 'lffl'1';i fipronil (Regent 5% SC) \911lltl\9l';i1'\J1'll'l'W'I1';itl fipronil 

'lftJ'fl!~'fl (Regent 0.3% G) tl\9l';i1 6 nhnfll~Pltl ti irifl'l'l'W!flftl'IH1\9ltl !rltl!flftl'IH11'lt!11rit~tlf!'l';i 

~ 1Ullfl'l t 111 'fi'W 1'11Ullfl'l Ullfl'l\1 ~\911tl '11 ~ tl i ff';j 1!~ti1U'Vl'W fl'1';i ~ 1UlJfl'lntJl 

0/ <- <;'_<;',e-1 ~--q 0/ 

hl:J'ilLi'lhl:JOI'dl~:J ~'t101•~•~«JT'll:J~~C11e>e>«J bM'VC11~101h~l~~~:: ~101C1i::'d~C11T'l ~~llll 
"' 



" ffm1inll'lf1~: l~el'Jl Metarrhizium sp. 1) (Caloglyphus sp.) U":t1~t$ierw~hltl 
?1 -::'1 G 

8) UlliN'lj'U'tHl1'i: Sugacane white grub (Lepidiota stigma Fabricius) llJlJUlJ"'ilJflU'IJ-!1 

'lllJ 1~f1 e~lJ '1i'1-!! hnu ~~lJ f1~ l 'fhfiru'll e~'ih'mJtt":tirlJ 'fhtl:tlHl-!1 'V'l'Ul:t'Ul~ 1 w:Ym'V'l'V'l~lJ 'Yll1tl~~ 
" .. " 

~ 1!:1 Q.l I 9) ~ "'I .... I rl d rl 9) 0 3) .. I ~I I 

illJ'Yl)CJ11'1QI'IillJ'IJ1-!Im lJl:tlllW 0.56-0.84 tlJeJWlllJ\91 fn)t'IJ1'Yl1mtlililtl11:tlJl1flUtlJlJl'ltlilll'l 
'j} j} I f f i/ I 

\1) I I Q.l \r) I ol:!t, dGl, .d. I 3} I d:f. .d. .. I 0 Q.l 9) 0 9) I 9) ~ d 

!lJU'V'llfll:t111ti'Yl'i !l 'V'llJ'Yl !~'Yll'lellJ'IJ1-!I"lJ lllellJHlJI'IfllJ1'1J'i UlJ"-!111:ti'IJ1'Yl1mtllJeltl Ul'ltllllJlJ'Yl • 
9) 0 9) .d 9) 0 .ct Q.l 0 q 'j)'j) d:t 0 q 9) 

~ellJ eleltl11:ttlfl'Yl1mtllllfl elelti'Yltlfll'!lJellJI'IJ1'Yllmti!'V'ltl-!l 11'1Tff11JUtl'Yl1 !l'leleltl\911tll'llel'Yl1 !'VI .. .. 
I I 'J) I 

~m·.J~\91"~"-!1 i lJ ne~'Vit~n'l11mm1ll~lJ 11:t~illfnll'l ~1ti'IJ1~'W 1 rw il'i111m 1flt~fl'l11mtl irn'V'l 'Ul'! lJ illJ .. .. 
' " Q.l I .::!:1 e;9 Q.l t:id 9) 9) ~ I Q.l 0 G) 9) & 

1-2 I'I'JI'Ielflel l'llelel111tl-!16-8 \911 'YllJ1'111lJUl'!-!IU"-!II'I~I'IelfllJlJ1lJ 11:t'Yl1 !l'!fnll:t'Ul~llJUH'UlJ 

" "' l'lfel)1'1J11 Beauveria bassiana 

• 

ci .c:::. e! d Q.l d Q.l d ct Cld .d Q.l GJ 31\t) 9) d .c:!l 

1. tlJil-!!111flUll"-!!'lflJ~lJililfl!1JlJI'I111'1ll1t11J":ti'IH 11i'Y1Ul:tl'lti~U":t t'lf !~~"~l'lil 

m£JI'Ilml'l1li1llumi'lJ 1l'UI'i'1t~llit~ll1'l11mt~ l'!~ e~'W 11 tl'Yle~~t~lJ ml'! n ne~lJ ~11:t 1 tl11-!! 1 'll1~t~ 

im~llililfllll i '11'1l'UI'i'11~CJi oH1~~1'11ll~-!1 1~l'l~eJiJlJ~lJ 1tlt'll1~lJ 1 '11'1'11t~llitll'lfl"'im1lJ'IlW:t~ffll 
'WlJn t~ll1l''U 18.30 - 19.00 lJ. u":t 1l'UI?ie~t-de~'ifi'lJtll:tlllW 15-20 ilJ l'!~m1m'V'l"'U~1t~lJ'llJ • 
U U"-!!11:t'V'l'U~lJI~lJUI'IflUtlfl!l'!UillJ fl'U11 :t~ Ill~~ ~'If-!! ilfl ililflll 1 J lJ ~ ilUll "-!! lJ lJ! ~ lJ 11 :t 'IJ ~ il il fllll .. . 
111fl~lJ t~lJ 1lJutl"-!!U":t'IJ~W111 :t Hlull"-!llJ lJ tl1mw mn 1~if 11:tt~lJ fn) 'lflCJ"~tll:t'lf1m 'llil-!1 . .. 

' ' " 
Ull"-!llJlJ1~mn tueJ~1tiJlJm)l?ieJtUil-!lfllJ1tl2-3 iJ Ull"-!l'!fiJ~i111:tl'!ll~ 1'111ll'f'Y1l'iru .. " 

' " 
2. 1ih'e~CJ'Vit~n'l11mCJmnu":tm~i11~ ~"~~1'11lil'i'llf11UH-!11lJ 1'11l1'U 1t~'V'l)1lJl'!mCJ'll'li'-!! .. . 

' ' " 
~~ e~l11mCJl'llJ eJlJ ne~lJ-vi11 :tt'li'11'i'mt~1lJ ~lJ ~fl\91 eJlJt$ie~lJ TilJ 111'1ll fnl1 fl'V'l)'JlJ l'!mCJ'll'li' -!111 :t'l11mCJ 

1 'll u":tl'llJ e~lJ~mn lJ ~lJ ne~lJ tl"nh'e~CJ .. .. 

~~lll2 

'11'W 

fipr 

Ull 

-



L~Ut'..~f1JtQ.l1 ~Lti.Jl,f!l11t'..~11 Ut'..~fbrtG.l1Q.f!lJ;.~~ ~-£ mLrt~J;.fb~b .!;.~~ OZ Lt"Wf!l.!;.~~~~~ 08 LJ;.~g 
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