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"*~ !f)(:fd.@.Q.I iS:t!fl"ol X.~r;.j-.:il. nJ.:JL ~7] itiJ-£-oJj t:.J.AI ~ l:l~ 

~ ~ uJ LIX.fili ~ crJ r;.j-. ~qi~£.. ~y 7-fi5H li!.. q! oj c.-j ~ 0J ~ ~o!l 

;!l~7} ~ {::- J'&~:il} ~'X~~ tJ.i ~ ~ -J)'HJJ-~ 9-t:+ 1=-- uj- 0J ;i£~8H 

o~ 5~ ~ .t&t~oJI ~-1 ~ <'-;,jj.A~ oJ Jlfl.fipj- :V. {::- -3i 7J"r;.j-. o1 iOJ. J-&~ 

Vlj ~-J ~ fjj: f1:: J:fu.S:.. 3:§J.~ (>!' '-j nJ C.] ~ o1 Xi ~ .TI.., ~~ ~t)lf .5:.. ~-~if. 

'11 71] :iJHrt<g- 9-7} ~ ·~r. o I t?--j <tr ~ 6?. TOil ~i ~ 7J 1! {'r 7} ;;:J t>i 

~ :2 t:Jl s:_ IJXili t} ra ~ Jtt J;:: ~ m .lZSFn'l 1m 7} lo!J~§ ~ -3i o] c.}. :;:t iitHk: 

~~ A]7]7] ~ 6j- O:j Bi -~ ;;:-!- ::'_ r;.j-lo!J £_ *o-j 0~ ~ t:.} • OJ tlJ.A~ _Q_.£ 

1~ ,~-"d. A t!J ::'. AI 7J: C-J- o-r 1 s kg 9.J t>l-~ lfx t!t-tt 9- ~ c.}. 

S /.$:oJI ~i -E- ~.JJ..=. .=:...Ei>j (Hand dropp~r) C-)-.:JL -tc.I1--E- 4:-~.£ 

~(1=61-.:JL, u]{::- ~(push-type)9.j ~~~~- 7~tiJ~t:f •. o1 fiiH~-i:-

zf .£ 7} 3 0 ° £. 4- :a} -'t!_ ~ ~J- 9.j ~ Y 0.} 9.j \1: :il} ll3( ~ ~ fiF !I'll! ~ ·i!f: :;ff 

6} ~ pjJ1.,st lf.Zii ~ I'F!W ~ ~ o-j ~c.]{:- tll]!li ( lev~r.J_£_ ,.QX;£1 o-j 

~r;.J-. o!l~}77] (1963, 1969, Ezaki) ~ l!)(ltJl~ol 0.02"-'0.02Sizo/h 

o] ~ t:.j-.:JL ¥f*'D-~ ;;:J uJ c.}l-1J ~1- ( Taneja) {::- oj .=:..£~ (dropper) ~ 

7}.A].:JL oJc}o}oJI~i ~.~~ i5H~..Q..Y. oJ ~~7} PJ~"ttuJ~ -3i::'. 

01- t--1 i!f .:iL ¥& 'ff ~ r;.j- • 

cJ t;j ot~ -1- OJj (Cut tack) o!l ~ {::- l=j:J ~ * f'i= !fltJ'E f'Jf o!l ~i ~ ~ Jf>Zfil 

6j- {: ~lJ !W.JifWol IL ~ ~fj~ ~ A~%8H *" r;.j-. ~ -9-J-9.) x±-~ Uf: 

I=!H,:-t ~- u:Jl -'¥- Y:3 It( tli .bl o I o • 2 ~za/ h o I c+ .:JL 5!1. r;.J- • 4:-~ £. J.fZ Bit tl- -E-

- 1 •)-



~ :vJ. .!t ~5H -lttll 1Hit~ ffi 0 I .!. ~ 4 .A~ ~ 4. :l <!-~ 1-f ol e-~ <U- ~ 
3 

-i'= ilii~~-¥- E-~ -€:- PJ_-ol .1L ~ 113~~~~7}- :U o-j Of 6}-JL li~ ~ ~ 

J;/J :1:1 ~ ifit ~ 

:f<JJ l~IJ M ~I s 4>: ~I -<i tffl % <li 

L .32.(·]'='J..)C> "'C c.. J "0 ---2: 

_l 'l:l 4 7. $ J!J ~ ~ .AJ. ~ ~141 7] : ( 1) 

~<iJ7}-u}- :(2)oJI~71 ;(3)ij-*7J_l!fjo] 
o; : ( 4) ± ~-~ -"J o I 
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o1j7<~7;j(Ezaki, 1'163, 1969)-i:- 19SO!rFftoJI S:$: ..2_o]o}~ ;/;l#k 

~~f:Hi~m~f'JTD1! -ti B} 0J r--j ( _1-ljltJt;MiW:~) ~ 1» t~J:5~~ -i:- iff~7} ~f'F.si 

?c r-11 4- oJ: 5:. 1 9 6 6 1{i D1l 1 ' 0 0 0 r~ ' 1 9 6 7 \'1 1 0 • 0 0 0 r-11 ' 1 9 6 8 t1 

80,000r.11, 19691{i l50,000r.11ct.TI. q!ct. 

rs)-¥i- 7]-;o;].:rr. ~ct. o] J:l~oJr-~~ ~7} 20°'"'-'30°:;<J££. ~~ix.:l 

~~ ~~~s:. ~~~~£.. ~u 4-* ~ct. -~~~£.. ••~ 
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±o .___ 

Dj l:l~oHcylinder bars), ..2jo-]c.]*(spikes), ..2Jolo-t.lf-~(wire 

i 
-15- ' I 

t 
' l 

l 
' 



1.-f- l:l}o} (bars) cJI -lf-~~J;.clj 'i~~oJ !>il_t:f-. 

-:1J llJ. ~ t.@ _Q_ £ ~ -~- · ~& ~% 1--e~! mt !1&11= m fr ue J'fBl r+ • -16: t¥.J ..2..£ f£ * 
50\ mt ~gJh#:oJI -<~ Jl}{; f&% ·(: trJI 0--f7J~I 1JJMJ&;WJ:c>j · 0,J. o; \tt:-J-. ~~89..2..£ 

oijA·j oj-f-t>j;;t,lt:f-. E..£-f-oJ.~9-j ~~{~cJI~i~ ~~ :&9.1 1!oJ M 

~-~ Jffi:iliH.tt:-J-. 0 ) ~~~ ~.§~ .8.9-1 ~.il}- .9-J-JicJI,(i t;-Ji;-J5)-Aj 

-16-



I 

i 

I 
l 

l 
j 
' l 
] 
I 
1 

t~Jo}~ol;;(i U"9,l-t:.}-. E}ol~oll.{i JEji1fJ:\; ~~1~1~ 7}A].:il IJ5l~~ 

5~-i::-t:-l] 1 hat% 60 ,..,_, 65 AoJ £,~5~..Il, oJ ~-~ ~f}~~ "-l' 50"-'80~ 

- 1 7-

I 
I 
t 
t 

I 
l 

I 



[~}] 1J ~ ~ 

( _§_ a~ E-1 E.} oJ o-1 £.. i!$?. ~ ) 

o)-.A]o}.Q.j ~ l{~ojJ.{i };H~- 11$?.~&-1-i'::-Dl] o] 1J$:.-'?;: (£~~ct. 

·i1t:r!i1 !J5?..;g~ttlj -ro~1 ~11 oJ ~ (Ceylon) Oil .(i oj )JilJ;;oJ ot'T 0J7]7!- $1. ct. 
0

] :Jj fE 2-J 1\.: ;k t'f. ~ t:-J .:>:] ~a~ E-i 2-] P • T • 0 • dltJ 1J f.~ ;il5j- C ~ fii ell 

@~-<{]:- t!5h~tVt :lf'JE'itl- ~oJ ~ t:-j-. ~~=H 9-J ..§..a~ Ei 71- <lj~ot,{i -T 

7H S:J ij~ tR liD fJHl:- ll~H~ ~ ~ ttlj iL\1. *!VF.I :ti ~ 6 4 o kg/ h c.t.:u_ -X~_ ct. 

_'?_~ ~;liJ1JJj£~~f;~.f:- T> ~71]0JJ:!.(concave)9-} 'C}jtjl:lj-ot(rasp bar). 

@ 7,i7ll,,l..!!..9-\- .9-Ju-Jt:-J*(spike tooth).~) 7.:!_71]oJJ:!.9-\- -~-A}.:iLt:-](wire 

~';to] B-f75J tl5H~fl3i li'd (the spike threshing Cylinder) c ll5H~ ~ 

.:i1. .::l ~ 4 9 .'2-}- 5 0 -'2 A~ t,',h t C JJ i* Oil ut 4 _::]_ tf' 9-j t'f. fi§-% Jt .®( -6J-

~% ~~~4. ~4.:u_~~ ~~ R--~~ ~~~ ~.:u_ ~~~ 

-18-



~]E..£ ~ll5\l-<1 ll~H~failtif~~] ~ f&:.ii~Mt~ J~:i& 0J:% ~ 7} 2.0%, 

l{)"'Jo] ~ 7-l ;;:J_ tJ'-i 7} :l.{t:;K-q} 1.0 %, ~*'-:1:*2-J j£:tfjo] Jtttj'~ 

-1 9-



100 

90 

80 ~ 7ij 0; ..!i 7~ \ll-i:-

70 
..9.~ o I c>J -¥-E. 

60 

100 

90 

80 

70 

olnJ 

* jJnJ 

80 

70 

6 

.l ljJ 4 9 • -=-&- E. ~ -5J 
~~_,{.J tli t:-i .9.) 

~~7).9-j 

-<j :,- t~J jR 

100 

90 

80 

70 

60 

so 

40 

70 

60 
~~~--~~~--~ 

274427 579 732884 1036 11891341 

1} -4- ..(J ttl t-i ..9-j .:g_l ~ ~;:-.£.. 

~ ;t~!{:!~ ~ ~ 
~u.'"'"a,'"t!.5! 

~~-tl~ 

.l'\J 50 • E_£_ + Oj_ Ci(j ~ ~ 7) 9..j 
/J_ c.J. t:-i 9-J -<j 'o tl).:Jll. 

-20-



d5 %.£.] 

7,{7l]oj_JJ __ (concave)7} il1,JL ;;<J/.}.:.ilC-]7} 

B~-<tl IJR.*~Mffrt(Over fed) 
2650 3650 4 

7,]_79] oj Jl7} 9J :iL 7J_ "~:-tU-]7} B..j--8"j_ 

&~ii&%)iL;; ( u.nder fed) 
2150 2900 

2650 3650 

i 

2150t~900 

-------------------- - -~---~----- ·---------~-~-_t..___ ---

:to 1!fwti>U11fij]iiit.9-J lfil-~j~/!ti=- i~;;&cJ:s;j_ 8l7~ 2.01 %, .tL;&~-JI -<i 
j; "<'li ~ c'i 7

1
· i~ • l ~ 1\10 0 "~li;i-y-'* 0-J U' }_t'. oj ,71'3 • 9 ~1-, '-"l/ ') y"'i"!- ~c) !:+ • 

-2 1-



.w 

36[ 
32 ~-
281-

,---.., 241 _li_oJ..:J ~-i:- ~~) 

"'~ 201 
"--" i 
~ 16~ / 
:ll ~ // /£> 

~~ /;// /( 

t -~~~- ~ ~~::1 ~ ;ij~) 
450 5CO 550 600 650 700 750 

.:L\151. 0-J-¥:-"--i %<>~~~7]~] ~ 

~% jj] ~~ zt 4f .I. o!l -<-j % ;;~:} 
Oil 0J -6-] -i=- 51] tH ( -T2f- F-} 

Gupata 1963). 

TsxE-}(Gupta:l963)-{:- oJc-J 

o} £.1 o} "ll ~ ( Aman paddy) Oil 

~ o-j '-11 -i:- (throw-

.S.£1- 0J.lm~Oll ,{i-i:- .A,J_'\1-::.i 71Bi (cylinder cover) Oil ~-i:- 5:tJ (fi­

~ 
ns):-4 ~.A}JL~l (wire loop)~ !l!$Mt~ ~c~!Jll\l-il:-<>ll ~~!W1lf-& .A,J_ 

<'-,l :~ Q.j lji!ll (axis)~ 9-4 '31 2..£ ~mtJ-a-J- t-}. ::k$0-~ ll5l~-~ ffl 

j£2.__~ f'FI:fH~-i:- ~-,~:ihiLut(first cylinder)<>l!Ai ~o-jtd;q. 

-22-



cylinder) ~l.(i ~~5.!9-~ 1i (straw) .9.j .::J!o] Li-T ~~5~A1 

U'~ 1tlJ 0 ] ~~~ ml~ ~ ~'i{}tf. :YCJ_i!-] ~J.oil.(i ~JB:ml~~lfii ,m~ 

(3) ~ § jb~fH~ (self feeding au to mati c threshers) o] ¥;; 

. . 
3, 1 OOW( 4. 2 ,(~ :1J ) ~}i!-] ~ Aj_% ;!-~ El ;:$:JM.9.j § !iWI~f':H~ ~ 7}-

~~~ 4- ~ e-}.2 ~ t:+. 1968 ~~I ~~*Vf:iitf~f'Jf~l ..:-J ~~<5J 

9 .g- 9.1 u:J ~ ~ ~ ~~ f:i: §g Jt ~ ~ . 1E I a ~I .. 1-f E-f 'i{ 9-. o l ~ ~ .~ oJI 

( [[)IHUfEA.J\: H>r,~~ (Through-Flow Thresher)) 

oj ;;j_ ~.9-j ~~~oll ..:-j ~ u:J 7}- %~-5] fi'H7~4f.Q..£ ~ o-J 7,}tf. oJ .. 

~.i M ~ IJSbl'~ ~ ~ MG ~ri3i 1M 9f 7J. 71] o l _1;1_ -ft ;!- 4-.2 ~ .2 7.t JijfE 9.} ~ 

-23-



., 

ll. 1 8 • j'!§:fR ~ 1~ 1Jlt)f~ 'iiJc: ~] ttf-l§l:~ ~ ( 4-l"-1 :iiJ.. , t:.~ -=r 1--J-, .£. ::::_, tl} 21::.!::_, :_;;- ;:11 n] /'-f<{! ~r- ±., 1 9 6 8 ) 

~r~tt1I§ P}i!:l ~ tf:-':'t:. -, flt:; ¥Jlililttrm ;1\! a;r Ef'g oJ ·tt ri'§ 
~51-E- - -~------

7] 3j ~ ;>:j_ 44 kgr;.J- ~lj E-~'8--'tl. Aj 7J -c-J- 7] ;;4j 44 kg-c.-J-
~ .Jl. .5:. 

ha/ha Aj 7J: r;.J-A~ Jl<tlAifl--, 
/cg/h "itt A~~~ ~.Jl. "Sj ·Elj - -, 

P} ~ o} ~ 31k)7J a) ~ ~ t!-J= 1:1] % !o!]% ., 

~tJA..j ~~7] 1iA.:LLc.] 68.64 0.0156 - - 2 128.20 34.32 NA 

?:] IJJ-ojj -<i ~~1fr i!i-Ji)l~;iib 1!!1 II 158.40 0.0360 4.0 . 1.:533 3 '-'-' .33 52~80 2464 0.930 

~:<1] 0 1 .A-f~ T±~J =-~aa II 252.12 0.05373 4.2 0.695 5 87.26 50.42 3000 1.06 

~ ~;:~] oj :&f~ T±~J r~J 0 l ~ <5a II 228 .80 0.0520 4.2 0.807 5 96.17 45.76 2500 0.912 .,. 
I 

c,J_ J;!..Al 
'- -, ;;~;} .£.. eQ- .:u.. 7] 0 -c!. I II 195.36 0.0444 4~2 0.946 3 67.56 65.12 3500 0.765 

-"JlolJ- oJI -<i ~.111-5-J: .s_ cJ oj Ojo}·']..&.. _.... ~,. .... A 117 .04 0 .U:.!6f, 12.5 4.700 4 172 ~94 29.26 6750 1.512 

li!..1_ t;j -~] ~~ II 126.72 0,0288 10,0 3.473 4 138,81 31.68 NA 

r.l]7}L-1 o] -itt.:J ;_..Jj ~ .,~ 170.72 0.0388 10.0 2~577 4 120,00 39.60 NA 

7}o}u] "d DA II 163 • .24 J .0371 17.5 4,717 4 107 !85 40.79 NA 

a Q.!j t:.} rt 4400 kg~ -] = ~). / \!:'" ,l • 

b~;fj/.~- yo}-<i ~}1-"11 t:-i- 2:=- -,~r A} .o.J -@:· tg-a-q} A"J~i 'T 0 L... 



0 .!od- o] -c _@_-

u]­
l:o 

3$1_ 2-] 31J oil -<i :*:~ 1 .iLP-l ~ ,J5h1M (McCormick- typt:J chresher) 7~ 

ol: -, 20"-'30~.9.-j 

nism), ~~-l:l~ ,lj~~~trit(rasp bar cylinder), .:::_E..£_-f- ~~3..(st-

~~~f~ (blower), /- _§_£_-f- -~-3.-f- (straw thro·Her :3! 10rj ~7] ) ·J:-

-2 5-



c..i e-li ~~J. 4. ~W!*fFWf'iEf'JT~ Wf~liH!r:t:-i:- 0 r--<l 0 }.9.1 o:t t>-i '-1-~ 

c-lj -<1 m:~B'goJ. $l~% ~}7] ~ &~o:! 7}~ Jl, ..§.~~ t.i ~ P.T. 0~ 

'd!JJ7J ~ 5fU I=!H~Jl, 3 ~:it~ (three-point linkge) ~ ~4=-JL 6-}Jf-

~1 c<-j= 12"-' 15~~ }J)?.~~ 4'- ~-i:- IJ$l~~7} £,~&~4Jl ftHfij 

( ljlffimt~ IM.5i&t~ (axial Flow Threshflr )) 

~~*fFWf~ffi-i:- ~~~ ~~~~~ ~~~-i:- SA~ ~~ -~ 

~ JM,>f/~f~~~ ~~~c:.}. oj J%HJ~-i:- -'f-7lj7} 7}ll:j-tp-i m~5}rj'-f 

~~i:Y7:~·({} ±rii!C>J[l.1.£ ~ ~ ilJ!IDlfi~ .Jl;: l:lf-=f] (wheel)~ ~mr§i t:t 

( .:l ;;:J 52 ) • 0 l -~ ~ + ~_§_ "4 t-1 ' AI ~' _§_ ~ .!fl oJI ~51 ->J_ 4- ~ 4 0 

o] fiHd·c ;.f-T-~ <l;{ (peg t~och) oj lol-}f{)_ ~~-"..! aJ. c.i 7} Xi_ c:.} ( .::z.1-J 

5 3 ) • ~ ·{l_ Jli 0 l Ji ~ :!i-J. (fins ) ~ fJ~ ~ tW Jt ~ jlfij if!O liD~ 1& tfHJ .£. 

~!L9J.-(] :7']7] 41 &}o:l ~Jii~~.£. ~-~-~ c:.J·. i51i\.i'f~-i:- -{17!1 oj Jia}i'jj C>Jl 

&litrE-~ -{l_7i] 0]Ji~ :@.~t}o:l uo.io-J;.<J. ~J-7-j.2.} ~~~oJ~ ,fN~~J:c:.} • 

..2.....2..rj ( Aug~r) -i:- itll ~ &} ;: ~~ t:.J. ~~ Cij "i *W ~ ~ ArH.\7. ~ ..5'.. ot J.i 

;@~-8-J:4. oj 5:lJ-i:- TllJW~l -{l_7JJCJJi~ Ji!l.~s}Jl.£ o}~ ~;f}L4 

:5:HrJ~ 7] ~i ~ 1L -¥-~~ 7] ~ :B-ri$~4. ~~~J. jJl (screen 

sitwe) oJIJ.i ;ffi~:sJ ~;fJz:: .~u (through) oJI ~o-j ;:¢j J.i 01,! a]llll o] 

E1 ·;!-"d (elevator flap) Oil ~ 5~ J.i ~}-¥-~ :@~-8-J:c:.}. 

cj ~~~f~;::_ 5200W(7hp)~ ~f,t):\; oJ.l;;(J.~ 7};;(j.Jl ~~9 ~ 

~ ~-~~4 ffl~~~~~ ~~~ ll:j~ ~*~~ 4* ~ ~4-

B9 -\i m~&}JL, iL~h1s}Jl, ~~ ~tif-oJI '-# -i:-Dll 3 ua o] £,~5}9 ~ 

-26-



- 27 -

= •10 



, 

• 

..l 'l:l 53. ~fill ilj4j"o,1 -T±.Q.] ~,1--&~ ~~ 7] Q.j .'l;.~.!li ~~ .A,)_ "-J J:.-j-2-} 

%! 7,1711 ° ]1!. · 

ol r:J »- r • 

"51]2::.. ~~ :'&-l:l}OJ( B :;$:~) (Head threshing Combines) 

:f1tJB: soo:J~% 0J: J3:$:C>JI-<i ~l!i.tM *l:l} 0J<>ll X1~ .:iL,}.AJo] -ii:- 0 l-1;l. 

- f - . .; -



f'JT~ll"lj *oll .!Lt:.}- .C ~l;tJoj 1::,~5~2 ~ ~ llb1.J ~ i~ff:~q. S 

* olj A-j -i:- i= Q.j 3. 7] 7} 0 }"t'- ;t-t 7j u1l {[- olj :ji f'f: J: Q.j r.,EJ ~£ C?_f 7J 

S ;;$: oll -<~ gg~ :t\; 'J' ~@: Jm t"1E A;;:\; % B} oj_ Q.j jjfJ ~6:ll} jo] Si'i' oll ~ ~ 

~f'F;f§'~oJ ,j,~~J.5. Jm~i}B}oj_~ l#J969i•+. :m;;$:S'9~~ o] t~~ 

.<-j;tj7] ll"lj.;I:-oll S$:N!*:~~ oJ ~~.5!..9- @:jlf!V!EA;i:\; i}B}oj_~ t:--j 

{f 0 } "8-J 9-. o] % B r oJ. oll 1f ffi .!tl § fV1 ~ ~ ~ -E- S $: oll -<-J ~ ~ ~ ll9 

~oJ iil~ t};t] 'X~ q. ~ ~ zkitB":ti ~ 7};tJ a'! ~ H~L& ~ttl1 oll 

S $:;i:\; El !i!J~~~H~Q.j f'Fi!W 0 J ffilj~!ij -i:- ~ ~ itpJffi~J'l.-.2.} tf'-J~1»<:~7} 

-29-



I'!= ffi.£..£ jlj~:{J. f'FiW-% ~~ + ~ 6.l_.£.. ~ ~I %~7B (moving nylon 

pick up finger) ~ ~11m~ 4. 2 ~lllj7j .:g.uto,l ~ 13 d£:i:oJ 

0-f 60ok{JojJL mlf4\l<U- .;::.oJI~-l.£.. f'F~% 1lJHg5~7l] 5H.:- 3..£-&- E 

;o~ (crawl track)~ ~L~~ r+. ..::z..c..i 1.f .oJ fi&~~ o}"f- -it-~ -~ 

7} ~ :;! oJ c+. 

0 ! ~i ~~ ll)t~f~ ~ B :.$: olj -<-j ~ J,JJ- 0}Y~ :.:<] uJ, 8 :<$: ~ ~~ <U- 4 

~ ~t:+oJI -<i ~ ~-~ c>Jo}~oj :.:<] ~'JJ"4. 

rr1J.m.V!EA:t\: -If-l:lr 0J ( 1§~~) 

0 ] ~,i @~ ~tt-l:l} 0J.~ (i) .!'.'_i?~t--j7}- ~515~-t;- :;!, @ .!'.'_i!ljt--JoJI ~~ 

5~~ :;!, ®§!til fff~~~ ;;Joj 9J,t:-}-. ~51 {f-l:lr 0J~ qz_&!{l 

PJ!IlJ.JH:.u.t- tttmu:ll .;roJI 13 ~:It~ -\!l-l:l~"J.£..£ 7-1 ~ ft~!i1 :u 4. :m:ili 

oJI <IJ: *~~f'l::tf7r 13iniiftif!5l~ 1'f-l:ltoJ~4 ~oJ ~tJL $-:P ~1 

x ·<ti- PI !i1h tt ~ ~ c9 "f-~ e i!1J t--j oJI ~ @: <U- 1 • 8 m ( 6 f t ) % l:l} oj_ ~ !ffl· 

!fc~t:-~. ~f'F~~ oj %J:ltoJ.~ B~.X- ¢Zf!!s~JL !i}l~~ 4- XJ.4.R 

-tMV:JQ.j _§_iO~t-i *51%l:l}- 0J~ 1.8m(6ft)~U~f?&~ 7}1lJL, §iii 

1i€jfg.:ij ~ -'§-Ur 0J..!i.t:-} 50 %~£.9-j 9JW1:1J 0] t..-j 7tH!~:.:<] PJ 10 ~fa1 

~ 3.22 ha~ ¢Zr;l5~JL !l)t~5~~ ff:l:ti-~ 7}~ 4. ..::z..c..-l 1.f oj -~-

1:l}0J.~ 11:35'\: l:l}-oj_cj'oJI ~,~"t!: JJ!1in:1J~J toJ ~4. §tfilit~.sl~ 

3.6m(12ft.) -If-l:l} 0J.~ 1o~ra,% 0J: "-f s.9ha-~ Jfx:.ff!S~.JI. 4.2m 



i 
I 
l 
i 
f 
I 
1 I (14ft)%•>'J~ lOIIH.lJ% 0.! <} 6.88ha~ JIJ(lt!~ ""' ~oj-. 
1 § i!1i it lit £l !:: ~ % tl ~ oJ. 9.1 t'-t ~ ~ ~ ~IJ :EliU'i~ , ~ !r~nm , )i)l :#'1 tm , 11 oJI 
~ 

i 

1 
l 
l 
l guard)7}- ~.Q.~ :k~ ~-~~-¥- -'f-L:t .. 7}-(straw walker)7~ ~7] 

ol~ 7.1<l:Effi;;illlJlWJ~m:(hydro static trans:li:ul.ssiou crives)-~ ~ 



( t- '!::: ~.-tJ. ( ~ itkoJI ~~11J ~fit ) (Scatter Losses) ) 

oj.::j~ m~~~ ll:j7} ;i®~s~J!I QX;~~11Jtf-~.Aj ut!J, ti}, .~~*~ 

~~~~ ~~ ~*~ ~~~q.. 

( J.U!tit:OO~ ifi5t: (cutting table Losses)) 

ll,Jlr,! (bat reel)~r+s. i-&j~ oJ_~~ ~11-'f-~ ~(pick up reel) 

~ 7J ~] ..£..~ ~oJI i'- )~5~;-41{ t-J.::z.."1fij_ f!l=qfiJt>j ~}7} ~*·oJI Hi 

-~ lfX#!s~-2 cij:: £,~7f'Of)z11J ~ oj t::}. [fl.ft1~ lloj :>11 ,(i:: 0J~?i 

~~-t~ 'hl(reel) 0 l -=&-B}oj_~J t1ul'ffi.itiif~r:.}_'i:.. 50%1{ t:.i •ift:J 

%~ oj_ r:.j- 0 ji!J {j\:<5ij 'U ~ lt~ c!l ,(i :: ~ ( ree 1) ~~ i.~l£ -~ rJ:J ~.iili& ~l 

Q_j= 2 ll» £. 511 O~ ~ r:.} o oJ_ ~ ~ *ll % \t 7~ -i:- .tJB .1: 4J ~ 0-} 2 • 5 "' 

5 om oJI , ~ o,J_ ~ 7'i ~il ··~}- \~J~ 7t 7t fiJ- '5!- .f. 41 ~~ DJ! X). ~ ~ )i.lj t{( fiB 

7}~ it<>ll -<1 ~~£. 35"' 43 cm:">JI '3.[{:-o-J o~ ~r:.t. f'Fit~Jo] -:=-v11 

7'C ~ 15] tfli ~ 6H 'U -€ :;jj ~ -<~ ~ ;~l Ji rtiJ f-:- t4 ~ ~ :-;i % 5H o ~ oJ r:.t o 

J.U~:OO~ f.~*:~ ~~ 'ft:n~ k/.t:xJ \t (.leQ.ger plat.es), /f'~i;r f,:!J{X, 

1:1. 9.J l--iT r.u}~ :i$ftf<tlj ~e-ll M1JrJ-5;[ ~ 0 1 c:}. 

( ~~MJ~fii.~ (cylinder Losses)) 

~±.oJI SltrJc.j*(spike tooth)oj U-f<5j_ ~%'.drui&7} ~tfJ£]JL 'U 

tf-o ~~MJ!h} ~ell~ ;i£0C~ 20"-'2Sm,./s(4,000"-'5,000ft/m1n) 

~/tf~tf-o pJ:O-f JJ:j7} J4-J8%~bi£ ~~~;rjl{ fifi-T-ffl~£_ !IX 
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i;l- c- ol ,-] 
"'- r »-'!• 

(~.3...9-j fjl>t::: (rack Losses) 

<=>)i!itr ff.i.5t~- ~~ill- *ft£4 ~.3..~ jffi~o-~;: ~J..9.J ~~' utt!+ 

~0~ ~;:q. ~~~ ~ ~-~ -00~~ ~~ *~~ ~~~ 

r.J- • .2e;J-<i tHAi:-~ ;iill~tH:· ~ol ~7] !:ll~~i ;;.jj.3...9.J rn>t2°l 

( B~ i%t.9.J :j'ji:,t:: ( sheoloss)) 
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5~;::.: roil JE~~~ o~ ~4. l:l} eJ-.f>:. ;t~J ( sieVfiB) ~~ ~00 ~ jM;i@.S~~ .:g-

*6-J o~ -q14. fffil~~fii) ~ (air setting) ~ E~ 3.4f-Oil ~ -E ~;j:)z~ 

f~ ~ ..tL t:t .x. ::;& 'i1V .9-l :rJi :'k ~=t Oil 1i *% -r o-J o ~ -crJ: 4 • ~ ~v t ~ :iL 

7t<: ~~ iiJ: ~ ';: lZ i* ·<tt tJi JL 4 t-1 5$ ~ l:l~ if} 0 1 ,_e,~ 5~ 4. 

( P~i;?.;f'f-9-l- Jf- A-j ~ (Hulling and Breacking)) 

:&'i'\z ti ~ IE Hi-E ~ ~ :fili :>Lt ~tHY fffi_:;~_ -c.} S:.. oJ ~-tOil -<i t-1 i}7ll u:.:!_ o1 

:~l "+· ot~ :;;zt*=-crJ: Vf.+i!nM ( 7.1<~-a:ill: 1 6% l.::L""F) c-JI -ti l])l~7} t-1 

~.§oj ~5£ ~ 4- 'JJ 4. 

( ~~~~~ :f_g:;'k) 

o}r:} oj~o] 7}-':} .ffi:~-q} ~ ~4. )(..:j ~ ·Ifi:s.J u.i-~- 7}Aj.iL 

t-i·l'- ~.§oj ll-ljE-.£.-I!j J-iJ.EiXi?&4 _,.r.J_r,lt-1~ ig9i::% m1J:JAj7'j';: ~*~ 

1B*<5J:4. w-~- ~7]~ jjjJ11\:% ~7]cll ~-E i'-t~ oJ..<-toJ -?.:;-OijA-j 

~~~JL ~4. ~ ~~* ~~ #%4 ~~~~* ~~ ~-~ 

!Ju&-t';: -% 0J:c1j }ll---t:.i (beat.er) 9-l- 31-]E-=-~ (feed-roll) ell ~H~ "i 

:-<J- -6-j 7.] ~-t -E ~1- • ~L 2:j E-.£. ~ ~~ ffrt ~ fJl. 9i:: 0 J r.--j it o};;otJ. 4 • ~ 5f-

~~ ~~#~ ~~~ ~~~* ~~~~~ ~-~~ %4. ~~ 

% ~~ 4~~ -~~~~ ~~~ ~~ -~~ ~*~ ~~~ 

~A~o] jfJJJn sr-'11 ~- q. 

(ffHk~ lt.JSitti.l~( Loss in down Rice) 

-~~ lt.J~ ~~ *4~~ -~~ ~~ -~~ ~~ lt.J~ m 
:'J\:.9-I -'f-11~ t-j- .!tl t=-1·. ~ ..£.7-l ~~4-~ "4 (pick-up reels) .9-j ~It~ 



l 
l 

j 

9-. iJiJ {k ~ 1i rPJ oll -<-j l>l] 7] P:f:i fr:: ~ n1l ~ ~ f~ ~ 11. c l ff~ fJ;t 4j-~.£ 

~ o-j 7J: 9-. 

~~] 31J.,12JI'i=.\tw~~~ 0 IAJ o~S2J, ~FFJ#t~ 0 1~ -tl:- ft.~$}~_:- i'Jr::fj-oJ ~~ 

-tteJjoj/,:(clayson) 975 4m(l3ft).9.j :i-iJ~R~~ 53,500W(72u}~) 

o -;~;-.L!. 1 ...,) ol -c ~.E!. 0 -'1 -1 7-E-oJP'j 3..£...!J:-c.1Ei?:!J (crawler tracks).£ ~fm 
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'1) -E- -E- ~1 1i ~ ~ ~itt :i1H.ft 7}- ~..@. , ® t:#H"F .lfu ~I r4 c.~ 11= !W .Q.f ~ ~ 

oj JL..S.;t] *~J ~,@ 11~1!-~l:rl] ~ 1..-i-T ~ll!'tt ~JWJ~ 39:~, 

@ #t.'i±tf:5to] ~ ~ ±ill~ ~JiB/joj o}-f- ~ ~ ±!£@£.! ~f"F.i!h~l-<i 

-i:- r,&f~7}- AA~irm &-~9- ~ ~ %oJ 9-. 

-2 C.~ '-f. MJE¥!H~-1J ~ MJill.9-] ~ ~ :Y{ If.! ~I .I. *-T 5~JL oj * l:lf-oJ. 

~ i£!f.l5~r;i ~ m1±~~-<£. iU~oJ ~ ?,;! oJ t!-\-JL :mtfij5!i q. ~Jfi6~ 

7]9-J ~~tt. ±~.tH.kM.~. ,·:;~ IID{Jtoj ~~~9.1 f'.,Uf!7}· -T-9-(Muda) 

j:jg ~~I ..t-j -tL l:l} oJ ~ ?. ~:-~ i 5~ 7] ~ ~ :ff If.! -&J Im fJ{ ~ fulj ll.R &-~.Jl ;). c:.}-. 

§ itiHl i~£1 ~ lli[ J.ififfltA:c\: * !J} 01.9-1 14&% 1'dli1'8- ~ :;;.J_ c.j .;rJ_ ~ -2 ~.j-.9-] o} 

,.(]o}.ifu.b.iX~]-<i ~~ 20,000'"'-'25,000~c.io]c:.~. 

Amj:jg~~~ ~~ *~~~~ -2~ ~~ -~~ ~ ~ :V.9--i:-

?,;J-:?:- ;tJ PJ 9.J ..tJ A ~ 4. o} P~ i!&lff <;} o J .:::r. i?j_ i_k;:~ ~ A,J:- ~ ;)_ ~ 

?,;1°]9-. ~~~~ ~ti:-~-:- -T.::il f"Fo/27~ l!X.tisf-~r;-lj 0 ] %1:l} 0J.~ ;tj 

it ,.(}%&-~JL 'U~ 0Jt\Jjoj;<]o}.9-] -T-9-(Muda) !Ult;:;f.fili9-J ~-~·ffl!ffi~ 

i':!:,~~'tj i>ll fB~#-~H oJ: <t_tc:.}. uJ:~ -2?,;] cj QX;~fl';)Oj 4~ 9--E- -};-OJ] 

-<i .x.. .® moJ ilJH'f:~ ~ oJ q. 

£~J.~(Lawrence 1970)-l:= .;rf-:7J~~otl.4i fi:n?t$! 0J. ~itJ~?:JuJ ~51&-} 

-i:- JH!A~i..t-J-}t:.-J i;~.tJa.Q.] Je-i:'tt f~~1t~ o]if-7]h'f-;tJ£.1 7t::-J:?-JI9.J 

~ tJ& 1 t ~I ~ ill- fl t& ~ 4)R ;f§ ~ J.t ~ ill- M ~ ~ ¥if '6-~ tf . .:z. i::- o I 

Wf JE ~I -<i ~ ll'- itl- ;17H'I= liJi f¥ :>il ..t-J. .~.<-~ c:.-J 7 t z.~ A £1 9J ~ all fit ;f.fi: f'F 011 ..t-J 

'7)Jjb1J.9-] *~7} c:.J:;t] c_.f7J: rtlo-J?,J.-~ {l-.:>j;tjcJ: ~~ ?J(jt.9-] {i$(~ 

·fti::- S..tjtldj 'ti!fiJJ1J.9-J ·rAHi!7} ~:JJD~9-.::il 715~~;<1~9-. itt~ *l:l} 
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~~~ ~~~~ ~4- +~ ~~~~ ~~-* ~~~~~~~~ 

..(1 7» t~J-.!il :3::t 4. ..:u.; \..t l!l~%d'!=Wf~?JfoJI-<i u:J :>Jit;}-7l· 0] f~ff~ ~ 

9,.1:-q. ~.§.£PJ(strohman et al.l965)o] .:il..y~ -~-¥-E-1~l(coni-

-37-
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-~~ ~~~~~~ **~~ ~~* ~~. ~~ ~ -~~ ili 

31-.01 l:;;He:!£J:fi'J~~oJ!..C~ l.;ii!-] ~:~Jo~~o:j ~ T- ;)% ~ol~ti:- ~ 
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. ""' .- O.:w 
~ a 
~. 1' 

c 

:4J • ·-:s 
q.._~ ..... 

~~ 
JJ)lJ 
y 

~~~ 

= •to 

~ 
u1 
r\1 Jj.J r!-0:0 

lli 
Of 
~ 
~r 
7~ 
71F 
uJo 
0 
E-i 
ill 

'\i 
r!-
lf) 

# 
0 
w 
¥ 
U) 

U) 

fiirt 
rj 



6~ i:- lil.im b!L\. ~ ~ t3H~ ( .2 ~ 5 5 ) ~ :E! :tE iiJf ~ .PJT <>!I -<i 1m~ tl- i:- 1;­

oll ~ ~ lXJ t:--J -'f-7] ~$.!*1i*i:- o}'f-- :.fl1-~~o] ~ q. o] ~~-i:- 7Jc 

(mult.i-screon rotary cloaner:O:j i?;J 7~ 9.} ~.::z.e.J.o] ~i::- lEI~ 

~ W?i rtf -1111 G I iL <>!I .<-j fN1tt ~ '3i 4 . [i:i] ~ ~ ~ ~ oll \t 0 } ~ c :N tiL it 

~41~ '"J.%- ffitf-HI-~ ?A£ "i="~ 0,{ojq. oJ ~~~Vl- ~1!15)--i:-

q. 5l]'~~(Harrington 1970)-€;- -2:- ¥.ffi.9.] ll]'f.-JM(baater-

-~ ~~~ 4- ~.I..* ~ll§~A ~ ~ tl!.9i 4. oJ ~~~ ~ 7.1<~1!" 

~oJ 1¥:- ~ uHf ~tt!sl--i:- ~-~~oJ.ll}- ~1111 f!V1H~7] ~Toll o] ~ ~ 
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~ ~a~~ -~~~ ~* ~ t ~ ~4. ~~~ ~~~~~ 

oj t~H~~ *Bft5~~~ :ll":ili~ ~~~ -{-~ oJ3!t o)-f- ~ftfl'f® 

oJ 1!-\-.JL mmut c)-. S*Ew. %\:ll- 0J.~ c9 ~ 7tAl ~1it8 ~ mil~ 1Jl 

iJJtitoJ4. .:J.'Clj .<-j t:j ~J-oJ.~ JU~.£. -{-~, ~*®OJ. ~~~ AJ:t~oj 

1(:,,~®2..~ ~* ~oj.s:_; JE?}<S-j M~1tsH o~ ~J 4~ ~ oj ~ ~J ~ 

rJ r:.}-. S*OOP3rtl~e>ii-<-J ~ -T~lll]7j %B}-oJ..!i!_4 3..JL ito] li]-stJ: 

3~:4 4~!!1)7J %1ltOJ. ~_?-~ ~~7t ~3UJ5~JL ~4. 

•••~~•: ~~ ~~-~ ~~ m•~ ~~~ ~~*~M~ 

ffi* --~~ 3!% ~~ ®AA~~ ~~ ~:4 --®~ ~-~ 
~~~ ~~ MW~ ~~~ •*~JL ~~4. ~~ ~~~~00~ 

-<-J ni~lfi<U- ~=-~(hold-on)~~U ~fl~~ ~f'F3~~JI. iA!~s}·.TI. 

S*SI §j/jll)l~f~7} o~--<]oHI..(-1 :t]~} 2#/\;.;JJL X!.;: .,(.J_;.zJojAJllJ 

r~f1.&~ IW/Atl-:: ~f:H 0 1 ~*71 t::Jlre>il _;_:')';/\,~! tiJilil.a:<j.TI. 9J4 •• 

1!I•t.£S~ c9 r;j §Yaoll .<-j lj\~ ~~~~-~:- ~ I~:~H -<-j ~f'Ft~.TI. ·~1 AI uJ 

~-~ ~-~$2..~ ~~v ~ ~~ ~~~~ ~H~~~.£. m~ 

olj-<-j ~f'Ftl-~ 3l oj Wii!f ~ BJ.TI.X). r.:-)-. ol t:-j ~ ·!fG~ ~ *M PTO 

~ JJ ~ i?! }l)l ~ tt\t Oil ;<..} tif q} ~J: -' J * .!;!_ o] i=:· ~~ , ~ q:l QX; :;f] 8":] 0J. J6 BJ.I &:! 

oj 7}7'1-*- **Oil ~* ~ oj 1!-\-~ :ft~o] Xi. 4. o}Aj o}oll -<-j li:j ~ 

i})(f;HH=-DlJ S ;f;:oj tf ~lliloll -<-j .2} 7Jo] ltx{Q~- 116*~~~~ ~ ~ ~~ c.j 

4 ~ 3! ~ .9-j ~J ~ ~ *" 3! 7J- 4. 

M~ •m•~~~~ -~~ fi• ~~ ~~4.TI. ~-~~ ~4 
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~~ ~~~ ~*~~ ~4- -~~ ~~~ ~~~ ~~~~.ill 

W.~ ~'}jfjf!!~01j Ai ~ ~ @:Ni' fit011 Ai ifZ1i}6~7] ~ 5~~ *!81f!¥Jo]~ 

WfJ.,:X~oj_ :Jjf*oJ.e-Al 7,}011 (;.J:Aj .~~~~ ~Z.:j~_:;;_:_ Oj_5~~ -~9-j 

~~~ ~·% ~~4~ ~~ ~~~ ~4. ~~~~ ~~-~~ 

lif.J-m ~ 4- ~ o-1 °F ~ 4-

t~if~~ tU§ ~ ~flffi~ ~ 011 ~HM~ ~flffi~:i:% iR:Jf<SH:· ~ o] 

1!-~5~4. 5~Aj t',}: oj ttfig ~ ~ift,it~ ~f) ~~011 :tl~ ~ -T<>-i 

- 43-

I 

I 
I 
! 

t 

I 
I 
t 

I 
! 

t 
I 
I 

t 
l 
t 
~ 
i 
I r 
t 
I 

t 
I 
I r 
~ 
f, 
I 
t 

I 
~ 

f 
' l 
I 
~ 
i 

I 
f 
f 



15 %..2.} 

( 1) :f~*=iPI!:~$ (raw standard) 

::11:-~t!.JlJi<h 

~~~if;%= ~~tf~~J.+*~~~ X 100 

( 2 ) *= ~ .fXi !¥! 

..,~ol<.': 
~,.,~.ill. t.>h~% = ns 1'JL. X 1 00 
llJt;;f!X NJ m Jj!:fSz + *~~:m 

t.&JH;j~ ~~~~~oJ 9 7 %.1!.. 9- .3..7-] 1.f 7,[%Jtll ~~~ l-{:- ~;fl 
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(AMIR-U. KHan)). 
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oJ~~Jca,~).ll}. ~~ ~~.21 ~:'it .!£-i::- ~~~~ fmlll-8"} ..:z.&IIE..£.. 

t-1-e-~ ~ 7) ttl! ..!:- oJI y T ;t~* t¥:1~ £.. -i::- 7J t:-~. 

m~~ ~~~m: ';ff])(1~Jt£ ' oJ ~ ~ ' ~t£.21 7.1<%13 _;_ ~ o) q. ~P.R 

~~~ R~.2l ~-~(..:z.i56)~ ~~ ~* ~R~~~ ~~~ 



psychrometer) ~ ,.(~-2-~ to~. 

( ~) 

J 
I J 

I 
I 

~· 

• I t 

180 fO range .,. t 
J 

i ~ 

I I I 
t l 4 • 

- JOO'F ()OF 320F 2l20F 

.2~ .57. ~T~-~~1]. nil*~ Jj!-~.AJA)7} ?1-~ ..:fr-4-~t;.J-. o) i.-o) 

*~~~~~ ~~~ --~ ~±~~~. *~~ ~~~ 
.;(~ A§ 7)-t::- ~..s:.-c- ~..S:."'l) ~ "1'--&oJI ~ 5~ 7}t!-] 7) 71) !li t:L 

-so-



-,<,' 

.:z.i£).58. ~17!-oJ ~ -;~}. ~}3:.:;;:~7} ·4- ..g...£;lJ} ~ -fO:j -t-sJ-r:-1-. ~ , 
AJ~Iit x-JJ~tl-.:i!. ~!?.._~ ~-=rAJ-El!oJI Y-E-~tJ 'r ..g..£;.JJ~ 

~ 7J{r -3i o l r:-1- • ..TI. .::<J ;;{I !i ~ ~ n:J1 r,j- ~1 71 -T .:j- 3:. r:-J- -T-
~;J "ttl~ 4 ~ o-j yt:-j-. 
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*~~ ~--~ff~ ~~ *~C~)~~ -~~~ M*~~~ a 
OCH~ :eR~. ~ Wi ~ *tJ!I -5J t:f. oJ3J oJ t@:eRWt.OC~t~ ilffi.OC 7t ':>!-~ 

.jgJ~UtoJJ..<i *"~ tift£~ 7}-)(JJ;-l-. AH!..tJ- *:5t-a-JTI:o] 100% ~ 

~ I 00 q6 ~ ;t§ X:t~OC ol) .£. •J.-~ . ttll oJI ~-·~-t:- ~-·Mt £1- ~J!I 

700 .:Li!l) oJ (grain) ~ -€" I n}--ft-..=.. ( 0 ,45 kg) £1- ~t:f. oJ ~ ;;c,:.Jilffi. 

tlti= *:fro] ~!moll ~li'jo-j -~~ttll~ ilffi.l£oJJ;-}-. 

MOC~~-£1-~ ~-~~ ~~ ~~ mm~~ -~~~ ~-~ X:t 
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a: ~~~ ~~~-~ &~~~-~~ ~g ~ ~~- ~ ~• 

iNa~~ ~)1-Hi!!t: 0,1 q~ UIP.kiHftR: tk:~¥ ~7t ~ r:l_ 4il:.lffii 

~~ ~~~~~ ~~~ m••~~ tk:~¥ ~* ~~- m•Wt~ 
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.:z.~~]PJ. oJ ~~J~ ~~ .:Z. .i5}Y. <S-~Y.7~ oj ~~J~ WtOC~ Y."-~41 

{:-t~J -T+~ .!jJ ~o!l ?~..£...£. 1-+c.h~ ~;-J:. (4) ii41X'1~li:~ ~.g. -T+ 

(shoe)~ ~% ttl-~ y.oJ.xl<>i ~.Jl t:J1~ ~~~ yoJ:~ {[.g. 

~--<JoJt:-1-. ~~g~ ~~-tl~ A.J.>!IJ.£. 100'16~ iffixi~OC~ Y."-~'11 

r:+. (5) 7.1<73--a-:ill:.Q.J ~i}.g. -Tf-~ .ljJ ~o!l --<-1 :erqJ 7)771-~l -Tf-~ ¥1 

~ 14 t:..l- y. t:.J. ~ ~;-L 0 1 -\1 ~ 0 l ~ AJ ~ ~ ~ ~ ~;-j- • ( 6) <>i ttl 4- <>i ~J 

~#~~ ~~~ .£.~ ~-~ mm:~~-~~ ~ ~~ -~~..£...£. 

~1 ·~~ 4-7]· ~ ~ !:-~. 

~g~ fl~ OO~ti .£.~ 00§~ ~~ti~. ~ ~~ ~~~~ 

·~ ~~~..£...£. ~~* ~~. .:z.~~.£. ~ ~: +~~ MR~ 
~.: ·+~ 'Sij Of -q} ~;-J.. 

< .!L7} I > 

~~~ ~-~ ~•: *~jl iffiX'1ma: ~-~~~ 
4-<>i ;;<J 5k#: .GitP.R~I!!> 7 8 °F ~:6.1C~R= 65 °F 

-T-8R or.s-1-~~ : iffiX'1~ll: 

( ~o] ) : ( . .:Z. ii:j 60 ~ .£.ft. I ) 

(1) ~~~ ~B~l2}~ .fk;~i/,ftftl~ ~i}ojj..<i 78°F: ~{:-~;-~. {2) BJ 

~ oJ] ~ .C ?'i .!!.--<,:! 77!-~l 7 8 ~F oJ) ..<-J 4-~ ..£...£. ~ ~ .:Z. E-J ~;-J.. {3) ~;6j( 

ilffi.tff~ ~o!l..<i 65oF ~ ;;tJT:-~;-L (4) 2~oJI..<-1 78°F~ fk:PRi&dlltW 

77j-~J 65 °F: ttl-~ ~ 7-l---<,i ~ .:z.cc.J t:-l-. (5) :ik:i:;Jc~l!f~.Jlj- ~·iMltl~ 

~ 3(~,~oJ] ..<1 ;#J)(;j~~ 50%: ~~~;-J.. 
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I 

I 

,/r· AAI ~rr-·~.~ j 

----11 1111 I C>i I ! \ 1 ! ! I ! 1 1 
2 0- -- - - - -- - ' - - - --1 60 

:i .:r--&£ -:t~-ti 

<'----------
/ ----- ---

/ oj1f- 7!--(:l 
/' ----- ...f.:__.,!_~--

'v -"]=-{- "fi}<'-j 
,----- 200 ,_ .:i 
;---- -t!.:'"o 

5 6 

/'------- .... , --

~----------------~~ 

-55-

-u-.:.f9l 
ArJ 9.] 

.-L-
1 
'tl 
T ,_ 
T. 

.L--~~.-<--'tl--:4 ~ 
l'tc 



3 

5'3"F 
/ 
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< .5!..712 > 

~P./( ~Jl{.2.}- ~;sj(~ Jl{ ~ 7}-Aj ..1L c] ~ ~J ~ i}t~-5}-.-q ..2... 

4-<>J ;(j :1:.7,1 : J;il;P,R~Jl{= 78 °F tii£~~M= 65 °F 

-T i5ij ot "5"}-~ 31 : 0 Jfi- ~J 

((~o]):(-l'El60~l £..tt.2) 

(l)~~M!.§U-1 78oF~JJ.}- ~~M!Jl{.Q.J 65°FifJ}l.Q.j ~J<.~~ ~~j;l. 

(2) X )Z~oJI ~1 BJ-6- -t!Jl~--i 4- ~.E..£ ~ ~ -l iH t:-J.. (3) 4-~ ..<,j_JJ.}- {l'Jl~ 

~3!}~ Xi~oJI~-J 58°F!:-J oJ~-1:l M!Jl{~ ~-J~r:.J.. J;il;33JCrffiL'!t 78°F 

<.5!..71 3 > 

J;il;.PJ(M3_l!t.2.}- if§X'J~J;t ~ 7}-AI.:iL c] ~ ~J ~ ~tl-f-5}-~l..a.. 

4-<>J ;(j ~#: J;il;~~£= 78 °F. #IX'11'111t= 50% 

-T-i5ij °F"5"l-~ 31 : o] ~ ~· 

(*o]): (-2~60~ £..tt.3) 

(JJ#IxtiMat 5o%.Q.J ifJ!l3!J. ~'*M!at.Q.J 78°F~.Q.! xJ<.,~~~ ~-i=-

r:-1-. (2J :xx~o~1~1 tlJ~--t~. ~.2..£ 7k4l-~r~J ~~ ~~t:-J.. (3J BJ~ 

..<,j_:;r}- 7J<:ijl-~.Q.j XJ<.~ol)~1 °l~~~OC 58°F~ ~-l~r:.J.. fk:PJCU!!!t 

78 °F .2.}- #lxt~oc 50 % oJI ~, oJ ~ ~J Uil!t~ 58 °F o] t:-J.. 

< 2i!..7) 4 > 

J;IZ::t::J(~Jl{-2} ~~U!OC~ 7}-AI.:iL 7.1<53-~ ~:fiT~ iltUtl-~1..2.. 
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-6~-

Jj/~££ID -[J!:iGW .!la 8L ]'i~<f;£~ {l) '~y~~%-Jy ~ ( .!1 0 (,'9 l]~<f:£~~ 

.!lc 8L 'J§~££~) :V}~ ~-{} [o.flL to ~1F?l lo 0912 T: fb f;!-(~~[114! 

~ 1lf lo.g: >jL ~y [fo ~ [o [!rfR ro I "+:11'6 ~ .:r~~nw 2-o~ ~lo!1r 

~~I ~~ ~~ ~~~~~ ~~ ~*~ ·~~~ ~~ ~~~ 

1I: [r-jL ~ .g: >fL lo ( lt-0 lo=t% {g.*~ : U"J: 't.I.I:S ) TO I~ T: l L i~ ~-:g. irr I 

~~~ ~Y[fo.!loq9 J]i"W££?J/ to.tio8L J.Il"W~~ i}{1t [o f1.i~lo? 

[fo{h ~~loW~ lo.g:>jL 1-oi~~-=tj---(rr I 1?';:§. {~WI~ ~Y !fo I 9 12 T: 

{U"J:'B.IZl) 3.lf [Q{PfL loi~~[lri0flro lol~W ·f::t::t-=t}--(rr I ~i?Z Th-~~ 

-(-:1 l o .g.~ lo :m: ~.g: >1L I o W ~ lo -frr ( Iii* .g.* lo :m: .ft.g: >jL ) ~ N> :k- -i:- !-o r 

~ w ~~ 2o~ito f-y {foE?'~ [o f-y{o ~ ~ 9'~ ~or~"":; 1(1 toJ'fl"lw. 

¥<± ID 'lfl m.nJ:¥ -I-o J]1 -w ¥<liD • tk :;. l o to JJl ~ ££ :zt.r ' JJJ~ r~ §¥ ·t-o Jji m~Uff ~ 

"-(-::t~ -{1!:~~ 

i}~ffi' ~lo "i-::tfo-=?- ~~ ~{l;}~-0>/"L f-Y{!o~~fllf!JJI~ hy2_o_ 

i'I?-%-!Y 2-or;r;J~m .:g- ~Irk~ t-o~nm ~ID~ -~~-!=o!'i"" ~--(t:~-ro ~ 

~-i:- If£ ~d-e ~if: ~.g: )[! f-yUg lli not ~ J]1 'bn;[1 ~ to ;fif l'! ~ IL A ! 0 

"-1-::t =: tt ~ ( {if:t lo:f-ai'I?- *~ ) TO /12·.:- l L f-y [foE?' [o • i-::t [o 

.g.* lo~ ~.g>jL [o'E?'~ [o (f;) • -{-::t -Th- -i:- ~-w ~ lo -{1!: ( lfi* .g. * loW 

~.g;>jL) ~~:k--i:- ~yf-or 2o~~o %~-zk>IL f-Yli<>!'?~ [o (z) "-{-::t 

~~ ~W~ loiffJI lo.tiaq9 J]i1Wj;fg;lli] -{1!:*¥ fo.!Ia8L J]J"W~~(l) 

( !71f?l lo0912r) · ( [o%) 

~ ~ fo-0 )[L : ~- ~i-~-i:-



14 -+'ll .Q.j 

71< 

•~~ *~~-~ u~~ ~~#~~. *~~ &~~ t ~ ~ 

.£.* Jt.~-51 ~~~.C.:l:l, iAt1tttll ~::kS!l @JU ~ <Y- ~ 'V..C.:l:l 

-5o-



7.1< :fr£~ (Wet Bns is ) 

•• %fi~ ~~~ zk:fr~ ~-(~)~ ~-~~~ ~:fr$~~ 

w, w,. 
o;6 MCwb =-X I 00 = --X 100 

- Wt Wm- Wdm 

I o o kg .2} ~.g. iHt 

Wm 
0,13 =--­

Wm + 80 

( 0. 1 3 ) (8 0 ) 
W - = 1 I ,96 kn 

m- 0,87 zr 
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~ ~~ ~ ~4. ~~~£ 20%~~ 13%£ ~~~~%~ ~ 

2_ ~40 100kgoJJ--t~ ~"*-q} 7.1<:53-.Q:J :ll:.g_..( 20.00- 1 I .96 ) = 8,04 

kgc] t;-1- • 

..ft. 19. n7~~~ -q} 12 %.9.1 
~*'ij-eJ' ~ 71--11. -;-~~ 
~*~;(ij i!-J: 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

0.1380 

0,1265 

0 .]150 

0,1035 

0,0920 

0.0304 

0,0690 

0,0575 

0,0460 

0,0345 

0,0230 

0.0115 

0,0000 

I kg~ 0,0804 kgc] t-.J- ~- "~ ~ 

~tU. 0,0804 X JOOkg ~2_ 

- 9-.• 

7.1<:53-~ Y-*~~~ ~~~ 7.1<:53-~-~£ #~ ~~4 ~·~-~ 

£.. tl- i=- ~ o 1 ~;i ~ ~ ~1 ti- t;-1-. ~ ~ £. ~£ 15-J- 7.k :5t ~7F 15 i'.t oJI --ti 
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Wm 
% MC d ~ = --- X 1 0 0 

Wdm 

<tl- r:+. 

~ ·5kl C>JJ 1'C7}-t! ~l,i ~~ -i:-~1 O~\l_ ~1 ~ ik: Jf:~ 4- ~ r;.~. "t~~~ oJ: 

~~"<tl- Jtrjto] t-~ J.'lit-T-~ruE ~ ~I -tij~i 7.kfl'B':S: ~ i'k:5Eit ttl!~ ~:' r;.i 
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J£20. ~ -€ 7) '{[-:4 .. ti:7!~2.£. ~ 1E 21 • 7-f 4-*~ e.ft4i:-I- w,i ~~~ 

4-* ~ %'=.9.1 ~J- .§.. ~J-~JE lt.j7tPt.Q.1 -¥-:JJI 

4-*~%1: 4-*%'6'= ~£_4-*~ %'= 4-f %eJ:o] 14 q6 oJ 
( -r :L 7/~) (~"'£l·7J~) ( > C) ,~) lt.J-a 44kgfr t:-1-~ 

"f-~7-;r:-- til ~..e.. '8,} '1!:'1 I :JJ 
10 11 .o 25 
11 12,3. 

50,5 

12 13,6 24 49,9 

13 15,0 23 49,3 

14 16,3 22 48,5 
15 17,6 21 48,0 
16 19,0 47,4 
17 2J,5 

20 

18 21,9 19 46,9 

19 23,5 18 46,2 

20 25,0 17 45,7 
21 26,5 16 45,1 
22 28.2 15 44,6 
23 29,9 
24 31.6 14 44,0 

25 33,3 13 43,6 

26 35,1 12 43,;1 
'll 37,0 II 42,7 
28 38,9 

]0 42,1 
29 40,8 
30 42,8 

:l}oJ ;ff:t£-6-~~ ~~. (2) 5t;jff~ 1:JiX:¥!.19.1 ~Ht ( rrift.!9 ~ ~~1 5t1W 

~ 9i --c-~1 ) , ( s) 1: fJ.l(; 47-a oJI # tE ~~-€:- 7.1< :fr.:ll :fl::l X11¥-J oJ :1:, (4 l tk:5E~I 

J£ff£, (5) ~*:xl~ iEilff:!t, (6) £,~~ ;;!J-HJ ~ ~m*~ ~i?:- ~el 

7tAJ !£1Z5]oJj ~ tJol ~ t:l. 
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~ 4- ~ ~L ~ ~<~J-'tf-& 0~9- .iE~li"J- 7.1<* l!lf])E~}Boii= iilf~~ 

~ 0] A~%~t;.j-• .£.-E- 7j-;;.:J"8J ( ~~<!.}'tf) ~ zi<J1-i!llj)E~} ~if~ 

~-\;:-t:·JioJ).S:. ~~<1.}'tf_2_.£_ ;j(~ {ljljJEft~ A~%~q. ~}A]Pj- ~~jj 

$oJl A~%5li= ~i!j}7~ t.-i.lf- 77}~}~.Jl %.:il4 -g.o1Pi A~%~}7]oJ}..C 

~-!.g. .A) 7,} o l .g. ~L ..2 El!Ai ~ c.-j llll~ ..E. .:il ~4?!1 ~ tt ~ i¥J oJ ft 1t{ oJ} 

i:-~ ~ "ft~Ul.~ ( ~~5l 71 y., .ill. ~,rtk -~ oJ rl 4 i:- .Q.J *F:la~1t £,1 :if:~ ) 

i= o]~o] O:jc-]7~Al ~j]f¥l.Jo!l %:fl:~}.Jl ~i= AJ~~o!} u:j-~-A1 q 

~J.A] fJ!;~ t!(~ ;{l ~31}- ~ii~H~fi:PJ £,~~}.£..£. ~o] ~ ~~PJo] 

£,~~}q. !f.~ i:-~} 1t~tl'kl1t~ if:§B.'fiffl ~· ~~.£.li"j- lJ1iJ)Ejj$o!] 

-6 5-



-..':::- #!nl¥1~..£. l:IJ "fr ;;.:Jl:IJ 7~ ~,~-s-~r:+. 

7.k:7.t ~ tk:]E-s-~'E ~ ~ ; ~ -~~ 7.k 51-ii!IJ]E 15$ ~ oJ 5:EBEI/o/.Joll ~ 

i::- ~P~7J-.Q.j 7.k5t~ #(:};E:5~7] ttlj~ojJ Al£~l¥JoJ jj$o)tf. t:.H~-!Q-

..£. t-~Jtj_, iJIIJ};E1f$~ ~#Oil t4B-~ oJ<>J~I-i:- 7_k5t~ ]ioJ 0-f7J-~ 

~ 'e-j--11_ "'f=- ~ 7] ttlj ~ 0 J t:.~ • .2 eiJ A~ 7J< 5J-~ B 5J- $3!}- ~ 7Jlj if:l!j JE 'ti-

( ~~~~::15$ ( air- oven Method ) ) 

oJ ~ §! ( American Offcial Association of Chemists) -i:- 7.1<51--a-
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l 

I 
i 
J 

1 
j 
I 
] 
I 
! 
l 

I 
l 
I 

fi!J&J<>l] ~~%'lit:.~. ~ft ( 20 '"'-- 30 fl ) ~ 7./(5}o] I 3% _!jl_r:.~ ~ ~ a-Jj 

77~~1 7.k5:t~ ~:t:<U-r:.~. qj7ll 14'"" 16 -AI7J%oJ ~~-AI;;oJr:.~. .::z.t:-1 

I 50 m£.9.J .31J-E 
_2_ o,t 
1 0 0 g .9.J -AJ .li 

~rJ 62. *~.Q.j 7./(5} %i!J: ~ i;R:J:E 
t~ 7] ~I t~ .0:! ~~% t~ i=­
..!:!.~~-"11-~.Q.) ~~ ~ 

fdli* 
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tt.l fflii!P4 .!!.4l-crf t!.}o] ~ ( lifi~* ) ~ ~]<5ij .-(i -E- ( for ri.c e screening 

.sMo} <tit=-L o]ttljol] ~~~~3.. 4,:-ol] 91-E- ..2-o.J.~ 265}c]4Jo1l 200 

t7J~.AJ %t!.l-7t°F <tl-r;.L 

0 
-c 
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~~~ ~-~ ••: +~ ~~. @~~~~-fi*: *~ ·~ 

~~ *~~~Q~ ~~~ ~~~£~~ --~ -~~ -~~ ~ 

~~to~. .:Z. t!.] ~ 6 1 31 -i'= lffill!t , 71< ~ , ",PJ ~l!f , !illl!lo/1 ~ ~ ~ ~cl oil t4 

t!t t:'~~toH .:z. ~ 63 A ) *51--a-:ii-i'= ~~if,.£...£. "5~0:j 4-J:.}-\.fi t:+. 
A 

LO 
R 

B 

~R 
: \ 

~R 
11% 16% 

<T-* "ifr "-J= 

/ 
/ 

"T-* ~"-J= ~) t £ oJ_ £ 

A • .:;(1 ;;tJ- 1:1.} Jtj B • A;i £ ~~ 11.} Jtj 

~e-63 •• ~"i-~ A;i7)~ ~~~ ~~: ~;cJ~.£...£.--<1 4-*~eJ=~ 
~ ;cJ -5}~ 7J ;;tJ ~ 1:1.} Jtl 
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~ Itt~;.~ :fU ffl <tl- 1dE. 

~ 4m SJ ~® ,~ ~ -& 7Jd:t SJ -a :W: of! ttJ. BJ- rt c.~- fiJ. t:-~ • ~ ~ ~ c+ o 1 E.. 

( steinlite) 7.1<5tiJliJ~~ofJ...<~ ~ltm-& -!f-7~ $.] ~1[~$.] 1:J...<J .Af-oj 

of! ~ at ~ 9- • tll!J ~ ~ -i:- 1fi ~!@ ill .g. ~1/m $.] :7.1< 5t -a:m: ' tJ;;)_ ;tJ ~~ ;f!i li:' 

JNafil ~of! ttl- Et ~t!-~ fij_ q ( ::L 'i:) 6 3 B ) 

o] ~ ~IJ ~ ~ ~ $.] @] ~of! @ B' .xJ -i:- 1t~.2} ~ ~ @l ~ -i:- if- 'o -q} ~,i 

7J ttUJ~~oJ ...<~o-jllJ~-E- ~ 4- ~t:-~. <5-~AJPJ: :tfujj$.] lf{f&~~ 

~ ~£<tl- e5t~ ~~~~ ~9-. m•SJ ·~~~ tt•.g. m~ 

~ fi ~of! ttl- ct t:-~ _g_ 7] trll ~of! ~ ;f\1 $.] ~ w. .~ .2} 4- ~J. 5il & fjl ~ 

~-]<5~...<-J 1t-1-:7.1<5till1J~jj$.9-J ~i}~ ~1.1::<5~-i;- 3!o) &'~~AI Y~9-. 

1 1:; -$1¥1 oj_ jj $; 

~~of! 9-7f- --;-:r_.Jl~ ~.g..s~71 t-J- ~ 51-M-.s~-i:- 1t~~-~ ~~E..£ 

~ I !L ~ ~*~9-. 0 ) trll of! fl:;~~lib ~ ~~E..£..~ ~<>I Y.-i:- 11:;~ 

N. IE trll ~of! ~ flSJ T-7!1 7f- ~9> .xJ -i:- 3! .:>4 3:. -i:- 7f-~ SJ ~Jllt :!IT~ 

7f-Al .Jl illiJ~HII ifj~ PJ: ~ 5ct t:-L oj 3! .g. :ri::WSJ ~flofl ...<-} :7.1< 5t$.J :fl:l: 

~ ~t~~trljofj .Af-%-q}t:-L oj~ 1t~N.ffii?:- t:-~g3l~ ~9-. 

E-J::47J-1f + ~ ~ "}-tJ:;47J-1f + of-Ai)~ i!ll 

OaC2 + 2 H20 ~ Ca(OH)2 + C2H 2 

~Ji:ifllj~~ oJ %'li jj$; 

~· ~~ ~ Wl3#<tl: ~~4¥- of! ~<>I...<-} ' if§ )(;f~ Ji:.2} ~ li: ~ ~ jl ~ 

-E ~~4¥-~ ~~.2} :>f~o] .!EJ~* ~of-~t:-~. ::Lt!-].Jlt.}A-J if§)(;f~ 
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j 
' I 
l 
l 

I 
i 
! 
l 

1 
I 
t 
I 
l 

I 
l 
! 
l 

l 

I 
~ 
l 

1 
l 
f 
i 
' l 
l 

1 
' 

II: .2l ~ ft 7~ ~~ o I !fi tt!1 gg 5Z\ E.J if§ Xi~ II: ~ lPt ~ E.J ~I &. E.J 7.k 51-

*•* ~~t ~ ~~ ~~~ (~~~~=·~~ *~~~ *~ 
*~~.:il} nlj .=..-9- o~ (D. B. de Padua ) ) 

~Et7~ ~i::- ;jij£. }El~-crJ 1:1~ ( palea and lemma )-;l- ~i!~JoJ 

( palay), filtl ~{!:. nlj t1 (paddy)~ Jf-~r;.J-. ~ffl E.) 5ij A-j 7{j 

~~ ~7J ~f.!L;:_ ffl*t!-1-~ PJ"Ojt:}.' Biit .ltT~<5~Ct:ij lt.J7}o. -6j-;:_· !:£.7Jl:!lo/.Jof 

o~y.E ~fWiJ:Fll .:2:_%~ <5f-{:-1!-~of-:~H::;:~:ft7of?j ttll~oJI ~l.J!J<tl- r±~~ 

~<tl-t:L :>f:¥<5~?!!.£ ~E.) £~<ti- tt~oJ t!TftitoJY. ~jl¥!<5~~ lti-* 

E.) ~t ilifpr)- ;if.ffioJI A-j 7~15" ;g ~.!9 j]_ 91 ~~. ~~oJI A-1 lit !l&:iftHlll-i!:-

~4i!7itfll:_9.J VlJi.j;>, IR*E.l ;fU.ffi, =~1t!R~..2} 71<51-E.l lil<:tti ..::z.c.].R 

~$::_ *!fl!lfHfl~-9-J Mlll<f!-Ell:oJI n:l-cl ~~~ ~ ~i::-r;.J-. C ..::z.i%1 64) 

..::z.~~ ~E.) ~~*~ ~~~ ~~~~y. ~i::- <tl- ~~;:_ ~~~ 

fi:*'t~oJ ~ !:i:~oJJ 9J.<>iA-J ~~:ID:oJ :>f~ 30,....,407~1lJ-~/~E-~ 

OJ.ttlj i!5{fjf%}.R, Jl}lfit~.R, *~~~..t)7).R, ~¢7.1~ t!T.it7~P}oJ) ~.R 

%}-i;- ~ ~ lf3 ;i;\; :151'*:::. • c.J.nJ -~ ~ oJI rl)-i:- ~ ~ ~ ~ ~L ..::z. c.-J Y. 
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zo 

10 * ~~~~~ -~~~ ~~~-
~ .J..l_,.(l% ~£.~ :tkiJ?.oJ tl~:Ffj ~ ~. 

5 

u-1 ~ 
~ 2 / 
'K" / 
•pPI 1.0 /; 
•lo\ 

0. 5 --.· 

/. 
10 11 12 13 14 15 16 17 

~ 1-14-* ~ t!-J= 
7.1< 51-ff:l:~ J:jj 7~ 20 "-' 26 %~§to] 

.2\) 64.4-*~ej-.:;J} .>&~! ~~ *~ 
~ ~ ~ ><J * .£. ( 3 7 • 8 t ) 

~. 0 lttl ~~ :laHW 0 1Y. Jtr,i:~ 

(Aj C. H. ~Jl. OJ,:] 9.} it Y -5} 71 oJI ~ t.:1 -¥- ~ <>J ~ 14-. 1 4 c~; 
(B) C .H. liJ! o.J_ i!-] 

~qfo 7.k 51' 0 l J 3 % 77~ AI i!OCP ~ <>j 0~ ttl- q.. 

M~-~~ ~~ ~-#~ -~ 14~16·~~ -·~.£.~ ~~ 
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I 
I 
~ 

1 
I 

1 

I 
I 
J 
\ 

l 
1 
1 
l 
~ 

I . 

I 
1 
'! ; 
',j 

I 

4- ~ t+. (?) ~~;::. ~ ~~7~ x~Y. 7.J! ~<>~!.£. ~ 4- ~ ti. ca> • 

*:-i:- ;f;jff]~ 91'tb1.J-&- wei ~~89~£ .-(~%-&-l-71 ~ tij IIJ<:m:WJra,~ 

H;liJ-&-)-O:j ~~~ 4- ~c)-. 

4 1 t 77}-.AI 1JQ~ -5}- >ct. ;ffix;JiillHtC: 4 5 % 77}- .AI ~<>I 1! 3! oJ c}-. 45 % ~ 

:ffi::t:t&m:.2-J- 41 t~ iffil.Jit~ 7}-~J ~~;::. ~ 8 %<>11-<-1 tloj zk5t-a-
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0J BJ- sr] o 1 E.. ffHlf £ ~;I! £j_ t:-L ~ .2.) :15 ~:A: ~ :lt& # .21- 7 t C. .2-J iN; it 

WR* ~~~ .#(~~ .~~.~~).2-J 14~E..~ £~: ~~ 

c. ., ' 

MW 
Dm = 359 ( I 4 .7/Pm ) ( Tm + 460 ) /4 92 

t:-J:, Dm = •#.21- 7tc.Q.] t]f;it-¥1 Witt ( lb/ft3 ) , Pm = 7tcEE.::t.J 

~1.1.5&:ffioJ ~:fi{l lt}j<>Jj.s:. ~=*:£A~ .-(§71-i:- ~QX;!Io/.Jol o-J_!::.;tJ.s:. t:-J-

~ 1t it !lm£ <5ij e-1 ~ t:-1-. .:z. c!l Al :sr-~ :Jjfi! ):\;.g. c 0 + ~ 0 2 ~ co 2 £ 

A~ &: ffi 0 I fii] ~ <>ll ~ :15 JtiJ <>ll A~ ~I 4f ~ 31 01 c.t {:- 31 ~ ..!;!. oi ~ t:-J-. 



ra'll~1JDPJ&~oll -<·H::- ~ ~~ ~00 °] 1Ju Pk\:s:l.IL ~~oJI ,.(~%:s:l-i:- ~ ~-i=-

·~-~W~ ~-~~ ~~~4. ~~.IL~~ ~·~ a~~4c~ 

'E) 65 ~ B ) oJ ttl! oJI :if&~~ ~~4kl~ ~~:s:}.IL ~~~ ~~.2} i1t 

~ 'El6s. !Al ca±~§ ,(J *oJ 7J~ir71.2.J- ~-8-J.:l-i=-

(BJ u» ca oJ 7J ~.:.g:-71 oJI ~ <>l 7~.;,:1 ~ .IL 
·,.(~%-8"~-i=- 7.}1;}7~~7] 
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3 5 0 "' 2 8 0 0 kg/ 71l ( 0 • 5 - 4 0 p 8 i ) ~ ffl t!-1- Jtl. lfj t;:J _Q.j E£ JJ ~ -ir t+ • ~ 

7) ~ 1¥-cJ 5 - 30om ( 2 - I 2 inch ) _Q.j E£1J 0 1)...{1 7)-~ ~ .Af-%-s-H:-

Ff::jj_o "' -5!-Ji!.. '- ~ 2.o 2d;.x-J...:! ,1:;!>.-*:r '" >-t , 11 '- ?n$ O::~l:il< ( • _..._ -= "-,-= ~ Jl!!vr-, ;lf.;~-1'"1"E ..::.:..'11-c- =x~u:ll'la1~ -a~r com-
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• 

1 6 .5 em 

orifice) 

0 .6 CT!I 

L-.-------T-_'8_~/t.;:/ ~JJ_1~1 .. _~ [a~ 9'" 

~~ .rl ~ -'1=- '11. !:: 4l-¥-
7~C.. -~HI ;.:J- ~1 

E.. (pot) oJI-<i i!liJ~.>'J~~. M#7~ *E.. (pot)~ B~l<:}-oJl ViEW~_?__£.. 

~ ~~~.Q.J ~.ll}- **oJI-<1 1lJ-i?:- :lill:t±lW&oJ ~#~ ~~-<J7J~L 
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o11 ~xJ!~oo~ ..(~%t» o~ ~Jr;.~. t:!l ~~ ~.£. ~x~~SJ ~*-& 

oo: ~ i¥::1 ~ .£. ~ 5t J! oo m oJl .It 17U ~J ~. 1t ~iJ a. 71 SJ ~~ "<tl- ttlll ;r oJJ m-

~~ ~~~ •~J!&~ ~ 4o~~RSJ •~m~*% ~~~ ~ 

r-+. o] ai <ti- 1;(-& ~~ ttlj ;!:-oJl ~~ !L 0-J. (oil) .£.-¥-10:1 oJ~ ;fU 

~oj ~9>~~. 

filn mH;~*'toJl 1-i AI 

~m~~ ~!Lt %~~ ~~~ ~1-i~ ~-~~~. %~~ ~ 

%ttll 1 k9r;.} 3,500 K cal ( 6,274 Btu/Lb )7t ~~"<tl-~. ~ 20 

-U-uJ:t:+. :2 i.':j ~ thlli:~ifno] ~471.1 ~ ~~..(l 7j~t-l] :m:~·a-}~. :;R~~ 

#~ ..(~%-5}~ 'rl: 11}.£.ol)-<-l thl&~fm-& ~1;l..!t- 0.J.~i ..(~% ~oj~ 0-1 

7j El ..(~% 7t ';) "<ti- 3! ~ IDf!l~"<ti- 3! ~ ..!t. Tf! i/ill. ~ oJj -<-l 9£~~ ~ 

M~ ~m~~ 3!~. ~~~~~ *~~~~SJ •~*~: ~~~~ 

~.AJ.S} M ~ ;fljffl-5}~ 3! oJ ~ ~. ~7~0] 7ij llJ:};.j ~ *oJl-<-l~ f.& 

:~N!~~~.Q.j HJi!J ~ 7J t:-J:-5}-~ ;!:-~iJ7t ~AI ~% 3! oj ~. ~.AJ..Q.j 

~:;::}- -~7t~.Q.J •-& ±Ji.A: ~~~~t;J :fUffl~ 3! oJ r;.J-. -~7t~ 

S} ~.AJ.~.£.-¥-!;:i %.Uffl~ 4- 'U ~ oll J.;j AI~ ~ i.':j Jfi ~ )m~-5}~ ~ 
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~ }j ~ ~it ( muJ.t yp ~s s thin J.aye r ) oJ).A~ 1C7.t•5}AI-i:- ti Al PJ- ::L 

~ y. 01 31 01 ~ ~ J': ffl ~- ~& .AJ 7) -i:- t:~1 2;!. *~ .£. .Ai ~ ffl ~ 4- v. t;-J-

..1!. l!.J-~1i4. ;f§XtJmm: 80 IJboJ).A~ 30'"'-'40 t£ 28 nl/rnin~ ~ 

~1jk~oJI *tLol ;jl~-5}7ll '*~ V.r-}-• .:z.~.Ai 1Jo~?R~'\7l- *111~ 

~~ "5~ .£. ~ "5}-i:- t~J -i:- OJ- ?cf 0 I ,£, ~ "5} t:-}-. ,z,~ ~J EE 1J ~ *til 01 1t 

~~(.:z.~68). ~-~ ~EE1J~ ~W#-i:- ~~-i:- ~--~6~ 

EE1J. AO~ -~~~~ ~-i:- EE1J.£. ~-~ot ~~- EE1J~ 

-g»ot ~~. ~(fa~) i?:- BHl-~ ~ ~ol @~$illoJI "'{=-~ oJ :aUt:!* 

~ ~ ~ o I Y. ~ ...tJ ?cf o!l ~ ~ -Ai fF ffl -5l- {::- ~ ~~ 1:1}- iff .Q.J ~ ~ o 1 lJJ: ttl 

~ @&~~ ~ft~ -~ ~:~ ~~~ t'Fffl#{::- ~~ ~i?:- ~ 

~~~ 31*~~ #Y.~ ~.£. ·~ 
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100 -

~ 50 .. 
+> «) 
G--4 

30 
~ 
I]) 

Q., 20 

s:: 
·.-i 

~ 10 .. 
+> 
G--4 5 '-' 

-i1r 4 
of= 3 

or 2 
/ 

" 
1 

* 
o .ol o.02 o. OJJ4 o.as o.l o.2 o.3' o.14 o.5 1 ' 2 '3 1 415 1b 

_:g. 7J oJ- t'<j ( oJ ~~ , -E 71 ·* ) 
.:Z.'%J68. 7!1l*-8J ~*§! 7..{- fEe. -'8-JJt-6~-~ "*71~ ~A"ij- 0Jt'<j. 

;<J-ti~ ..!i!....:u..~l iJ..<tJ:..:~£.:.~ :i!J:O:J~l U..:u.. ~l$~t:-t. 

~oj} ~ ~ ill:;::. :i!l :§_£_..<-j ll:j ~ O l _Q} O.J_ ~1 'tl- 4 o 
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! 
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1 
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I 
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i 
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I 

I 
I 

I 

I 
l 
J 
1 
1 
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~H7fC.l\!l. ( fi.Xial flow fans ) 

B 

(A) ~ 2.. £. if ~ ~J' lJJ-Al- ;';j ' .f)_.£. .:.J--f!__- B(] .£j T .AJ ~ * g % -E>J-.;r,!J_ • 

(B) .E_ ~~ ~ cH\Q , ~1 ;rulw i5fE ~, Ul) oJ ~..t t!-J ij!fll i5fE ~J .£1 ~ i5fE ti'l.l\!l. 
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0--f 15 o ;l:J .£.£ ~ 7Jrd. ~£~ ~ ~ (propeller fans). {2) 0..}7J 

%-& $!!!~ ~~ ~ ~ 7r;tJ. at] 0,1 qrJ_ ~ViE~ (vane axial fan) o] 

1 • 9 em ( 0 . 35 oJ.~l ) 77r;tJ 

~mim ( Deep Bed Drying) 

f#@tMi_9.) ~1$k{:- t:}j7~ ~:tiAo!)A~ ~~Aj7.J.ltjj · Ar%<5-ruJ t ;;t~t:J-t:-J:~£ 

--<~ =£7l-Pro!] ~{:-t:.t.:{2.~70l.~~~ ~re.sl-4;:- ~A{:- t:}j7~ ~ 
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I 
J 

~J oj 4. 0 ] itl jz)i\\% :lfij;> .£. "5} 

7] ~~ "6Jl..<·H=- i!fili!~~~~-~ ;.~% 

"611~ ~4. ~-~ ~~~ ~~ 

1&:~ WI~ ( drying front ) oj Mnlt ~ 4 • 1&:1-QM"~~ (moulding) 

o 1 ll} 'it} ~ "5} 4. 1R:tt.! rr.r ~~ 8 !liD ~ 1l: -i:- 1R: ~ -q} ~ ~ ~ ~ 1l: oJI rt 

. i3;j ~4. 

l:IJ\'ilru! ( Thin Layer Drying) 

lf}®7}o~M tk:~W-i:- fk:~~~ ~fttiij{o] :f.tiJD£1 ~ ..ll *tltiii:~JD~ 

~o]7~ ~j;>£j ~ ct-i:- BoJ ~ oJI-i:- i*Ri:Mf.iZ:;.t~-2} uj ~"5} 4 C :2 ~ 7 I 

-*J±). 0 ] ~~~~ 5FUB.g. 4g 31} ~4. (D 7} 0~~tw.7~ ~ i'&:11ik 

£j .!=!..£. .5!...-l cJ (moulding) 2...£. ~<tl- t.Afl~ 7]§1 7~ ~ ~ ?:J4. @ 

*tL~ 31} 0Ji!!Z;1jk~.g. ~o] ~~?:J4. @i:rl:~~j ~§;V.7} *t!~ Jm. · 
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:i~Jxilft.r~( continuous Flow Type) 

11=ili.ir~ ( Nonmixing Type ) 

'il..(~ ~ 3_ "J.(~I) 
$:: -rna ~eJ 
.Aj~ 

~l=ili.frlli!~;tk~olli::- .:Li£172~ 73olj.A-J .::L{:- l:l}.9-} ~o] .!f-7tJtl 

~oj ~ t:f. oj ~~~~..g. -~1: f'ij~ <5}.R f&:~{:- .::L~ 15 ~ 

y...2_ -AI U 71 a:!1 -lt oil .It~ 1¥-.1 1t..g. ;ia! !!t~ ?1. ~ ~ 'ftffl ~ 4- ~ ~:.}. 

*~o] 7J-F-t ttl-t:..~ l:l}..£. lfft.r5.f7l ttll~ol) !!&A.~::Lc.J (in put 
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M~4 ~ ~~~ ~ ~-~ ~ 

;:1 oJI 2j tij A-j ~ ~ ~ 4. 0 I i!j ~ 

Jei tiV. 2J ~ ~ £f- ~ r.~. .:z.. e-f y. o I 

:t:Jb~ oJI * ;f~ o I flll l±l s.J ~ y. i1a ,§( 

ta'.iftJV. ( Mixing T.ype ) 

~fi&~ (Baffle Type ) : oj ~ 
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~ ?t:l 74 • .itt !ill .AJ~l7t v. ~ ~~ 
~ ~~~~71 

:if!ii ~~}~ *~oJ ~ o}-7;[ -3! o] 4. **-V:oJ ~ ~ 4f- 2..£. 4J ~ ;;g.oJJ 

ttl- t:-t ~tv: o 1 7t AJ- E:. ~ -8:- ~ ~ oJI PJ ate 5.1 ~1 \'l.:i!. £. ~1 ~ E:. ~ -8:-

~~.2.} ~J~ ~.2.}.91 m.g.o~J .I. ~5.1 .x..* m,.g.~ 4. oJ n:!l-iL-oJI -M5tEt:J 
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I:iUiim~~~n (multipass Dryii.rr) 

it~Ufr-f~~~u"~l;(i :iM£15~711 ~~sJ-i:- 31-t ~15~71 ~15~~ ~ 

i?:J *-t .®.~15]-{:- 1! ~l- ~ ,.(}- %-q} rt ( ::I. iiJ 7 5 ) • jffi, ~i5~{:- % 0,! *~ 

.g_ r;±AJ ~-€:- ~ rJ.I c 1 5"" 3o ~ > PJ /Jo~~ ~~ "'' a tesJ ..11.. ~~ 

•: £-~~ ~~ *~~-~ 2"'3~* ~*~rt. ~-~-~ 

;(i iElH-i:- ~~uo!JA~ *tL~ *~~:lli:% 7J71] i5l--i:- ~ ~ eJ ~ ( tem-

paring bin: ~~ 1=:!o) IDf!l~) ~~ ~ ~rt. 1!JJI.-ji!J WHa,{.- tiJ7» 

4"" 241Jij:M f.1m!tl r+. 

::z. iiJ 7 5 • L SU ~ ~ 3:. 7] o!]A~ .:g. 7] 

. .9t ttl Sl t±l A.~ .~ 

-'-
I 20. 
~ 
11-
cg:. 13 

(rq 

~A 
---~\.--~-

\ : 

12 3 45 67-~ 

AI 7J 

::z. if} 76. fij7Jo1 ~ Jlj-W:o!l ttl-c.l- 4-

-89-
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(AJ )!! *XV!f. r m! ~ 3:. 
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1 

~'f177. 

66 f 
~!- 64 ~ 
~ 62 !_ 
lif 

(5'fcJ 60 

~ 

56 

~ 

~3:.7) 

~ 
llJ-*18-.ilJ-t~ ~ 

# 1 

/} 

~ lil) oj <>f 

~±.AI-6. E,!j ~ 

56 

I 

.!f) -q} 

toJJl!_ r-J. llJ 

# 3 # 4 

I 
I 

1} t~J .2} .;!} ~~ '"6" ~ ~ llJ-~j= 

120 ~ 
/ (48.2 t) 

// 135 'F 
~ (58.7 tl 

·---150 'F 
(65.2't) 

4J 45 50 55 {f) 65 2 3 4 5 6 .!8-4 4-
(t)-€:-.£. 14.5 13.s 12.s n.s 1o.s ""NL ~J:(r4 

~ 'f1 7 8 • ~ ± ~ .£.~ AJ ~ cJ: Jl}-~ 
::uJ: ~~ 

~ i%J 79 • 7;:]. ± 7) oJI Ai 18- .:1!~4-~ AJ: 

~i!J:.:l!~~ .;fr~] 
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-L 6-

~~ ~~~ :m~ Th~~ ·~~~ -~~~~~ ~ fu~~ ~~ 

* lfo~;t,q:3;![ ·~.x {fl ·~Th-~¥1- : !t:n ~~~ [oO'f4i~=fl ~IY2o-&~fJW 

~r~an Th-~11' 1~:1~-{.g~·~~ ~~* w2o~%-!Y :~~nw..e;* ·~w 

"-f-:1i)-1T ~ :!1 ['L- ~k k-} [ofl}l;~ lffif* r F-{.g 1T~ ~ !'L- ~ t51tfl~ 

[f£-{.glfii_1!: -{c~~- [ofl}l;~ w~-o{~~. (!£-{.g~- : :Jl~Y'J!Q to~~~ 

~ tY [fo ::J: t~ .iJJI) ¥-# ~ ' "IT' -{.g% -jy *Ut ;1ft Th-~!J fu ~ ~y [fo ( ad .A~ -q o~ Tl q ) 

~7;~/j.;jlf~.t fllJi-{a-{c •-rr--{.g%-IY :lfJW ~f> '~% ·~ ~ ld'~Yt ~Y (fo 

( U"j: q) ~;~ ~ [-2 fc B; "f;! -{a ~y ~ [i- (L (.f ~ rm~ fM. 2~~ -#-(·C:ii '~ [% 

"f:l-{~ ffr1J' (of:if:fft ~ -{-:1 ~ ~~:1 ~-{.g?U~ (!£ 2-{R-t : *mt~Yt 

r:fH to*~ 

• ..L. -~--~-- £! 'i'iJ :!1 "2 .:::!..-{.2 VI' ft'!l. 
[-l t::J. "'V' L=t l 0 '- - ~;:-- ... ~ 

·-rr-~~~ ·-rr-~~5 :~~·-rr-~ ~~~ ~~ ~~-~ :m::rr 

if~ ~m::rr 

·~to 

!'L- ~i.g%·!Y ~y~g~Efl¥ ~ !'L- ~+-F> 2-o~uEJ¥ :lnm~~ -rr--f.gff£ 

.fci :~~£1!~ -;:!t}w; ~~I]¥.~ 2oi-2T: ·~Th--{L~ II<Li~ -{1!:/i--{of. 

~:m~ to~~-~ -rr-~~~ ~~~~ ~mm~*s~ -~~~~ 

:*~ lo~~~ k~Wm~*S~ tolfiW~~ ~6L ~HL~T: 

·~ [o 

Cti;l 1;l;ffR! * ~:1 lb~ ltJ1 [L t5&!1JJ ltn-11.t ~~ 2of;~fc.Hlt [o 00~ ~~* 

I-Y2*~ fo F-a ~lf !ik -{L ~~~~~ ~ -{~ fk f"il::"®~L?J "-{-:1-f;>. :/o-{o .fo ~ !'L-

t 
f 
I 
I 
~ 
t 

I 
~ 
~ 

J 
I 
t 
f 
I 
! 
! 
i 
I 
1 
t 
r 
' f 
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*~~ ~~m~~ ••~~ •ft~~ ~• ~~•~- ~~~. ~ 

Pl~S-1 ~.flj(Et:J 0J fit fl~ ~ ~"l{l- ~. 

tfi: ~ ( Safety ) 

~ t;J 

tfi:~~ ~-~ ~~ ~~ -~~ ~l.:f~ oo~•: *t ~~ 
oJI 0#~~~ ~.11:·8}7} ~I~ !k~~j~~. ~) 1£-& iff'!JlfoJ)Ai ~ ~ 

t.-i 7}- 7Jj;>;l.:.u. t:-J;>;I ll~"i}7~ 1:1) PJ ~7l) "5}~ ftl) ~ _.<. %!~1' @ ~I- t."f 7~ 

~ ~J :JJo M ~ ~ 3i ~ ~.15 .11: <5 ~ 7) ~I -o-J iff! m: ID~J 1i1J, (4) 11 ~ @I ~ oJ! :IZSJ9ll. ft': 

9.} 1:1-)t.-i 7} 'ftt~_9_£. :it~~~ or -q}tf~ ~ ~ o] §B"~ ~ o~ ~9-. 

Y-i§;- ~tmA)-'- EJI o] tfi:~~ ~~~ ?;! o] ~ otuJ -o-J~. 

/&: {fiil (installation) 

:itS;.§<5Hl ~~t~ ~IE:J~ -?-!"&,:!~ t~!L~£. AI-%~ 4-7} ~9-. 1i: 

{E; ·6~ rJj • ti;i <5}~ t:i) ~ (i) ~ # ~ 3. 9.} AI} 0] ~ : ~ l.:f * ~ _9_ £. {- E:j ttJ. 

.rJ r::.J o~J •ti~~. ® !~;.~#'If~ m -fi;5~;>;J u .r..~ 1*~t3i. C3) ~fl. 

E~ 3. ~ ~ IVJ.J £_ Jf- t:.i flt j> ~ 5 ID .&J. ~ ~ -i=- * oJl IDt tiT~ ~ • (4) ~ 

~~* ~~#~ U%~ ~M~#;;tJ~.~~G£.-¥-E:J ~~ ·~~ 

*c-Jj A~ ¥f~friJt3i, @ ~~Jg~~ .lfT:i:~&-~ 5.f"Mf£~~, @ 7}-P}-~~~ 

~ Y-E- ~~£.-\Lt.i ~~.r.. 5m.ll:J.~~ MH$~:;1. (1)~~~.2.} tl-J 

l.:f~ ~F~1twJt3IJ- it~~ 7J!.tl-JC:..£. uJ~~;>;J 'tf<>ll E]%ij Jt*S~~ 

~o] §B"£J~o~ ~9-. ( .&J.~~c:Jm: l{!i!.]Jtl *:i!}t:Jl~ *.:g..~llJ. D.B. 

DE jl}- ..:S4- o}- ( PADUA ) ) 

-92-



-93-



~ei %\} 0~..-tJol-oi1,(1-i:- ~~EE a:!l~oJI ~~17} iE!%0%~.3!. ~~U 

7} ~ 30°C(85°F)~J.3!. ~~~X';j"~jjt(RH)7} 85ro~£. ~<li 

ltJ_oJt+. ~~ oJ i'l:.fOt~.TI. {H~ 7;:~-i:- 7;:~~ ;fflx;fiiiB£~ ~{1:: 

Aj?'ji:- :;k~~-t 7}_:g- ~.J-i:-9- • .:1..1!-jl-} o-j~ ~oJl-<1-i:- Zf:fey~t:} 

l;t!: ;f§%flWIJt~ 7};;.:J fl;!i~ ;f;~jjo] 5}§fjt~9-. 

~ ~ {®f ~ ~ * tft!J~ x;j~ ~ ;;.:J_ qj 7JC :5} ~it oJ. &i] -fffi: Et':J~ £. ~ ~ 

OJ ~J-lll ~i t:J- 7JC m:% ~ .:1.. ~,]j c g ) .2.. £. ~ ~ ~ -crJ- t+. ·~ ~~ 7JC 51§~ 

:fit .g. m. I!r 7} ii 1Jn% oJI ttl-;;+ tt11Jn tiJ- 9-. .:1.. ifJ so ~ 1 o o c ( 5o o E ) o11 

~ ~ ~ 9-. ~ 3a. ~ ~ r.o it 0 I 1 0 ° c oJI ,(1 3 8 ° c ( 5 0 ° F oJI ..<1 1 0 0 ° F ) 

£ 1Jn~5J~ oJa!J ~~~ ~7JCJt;&i&~'ltt~ 459/r.iolt+ -'{!t:f. t+ 

J 0/4 5 ( 22 %) ~ -§ ~~4-i:- PJ: ~-f>:- $~~ :t!3xt~Il7t 22% ~ 

PJ: 0 I t:f. 

7;:3a,.2.] ii.lf7} 38°(100°F) Oj.TI. :fl:ixt~Il7} 22 % 0.! a:!loJI ~~ 

i= 4'- f& ~ I!& J& 6~ i!:l -i:- Ut !PJ o I . 5i i>~ t1· , o! ei "tt ir$i !PJ ~ 7;: 3a. C>il ff 1£ 

6~-i:- o-J~ 4l-'10ol 7JC5}% fiJffl *%~111 ~t:f. PJ: 0-f [ii]-~ 7;:3(1. 
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( o! ~ 0J llJ- o] t;i t:-J- 1 0 9 SJ ~~ i1, -i:- ) ~ 32 °C( 9 0 °F) 77}-A] ~:!jl 

.-<j7J"ft oJa:IJSJ 113M~lft-i:- 10/30 ~~ 33%7} ~4. ~~7~ 4'-

Qll 

1 (61.6 ) 

- (55.2) 

~ ( ) It ri . 42.1 

........ (35.4) 
-::;- 0\ 
nr " (7i3.7) 

~t -(21.5) / 

<?--'- . (14~9) 
- w" 
~~'ill (7. 

5 10 15 20 25 30 3 5 40 

( t) %£ 

.::L ifJ 8 0- 7-f .g. 5:. oJI Ai .:g- 7] SJ 

/ 

--'5-71 OJ ( 4-~ -q} t!-J: ) 2-j 

_¥__ &}- 4-~ 

-96-= 

I 

1 CJ ;_ "" 

'· 
23 26 29 32 

.::z_ 'fJ 8 1 • 0J. -AJ -q} 4-* <t~ t!-J: 

2 1 • 7 f) / d-&- ;;} .:>:J * 
~ oJI Ai ux l}t Vll t4 ~ AJ-
t:~ 1r-5:. ~ 'tl &.~ 



~iit¥JE.l ~~ ~ 0;{2.7]-{:- ~~J{t-}- r.ffl~ ~ .:z_~o] ,16·~~J -5E:a 
E.J i.- ~ 1t r~-o~E-<rl t:+. ~~ii~~~ T-~ffi~ 7J- ~ .:g-.l1.J-ol m-E lE 

~~~ ~A~ ·-~ ~~ mM•~* ~ 75%~ ~~ ~~: 
7~AJ.:il. 91 r:.}. .:z. t::i t-~ D11-"- .u.i 7,! 2f--"- ( Aspergillus Sp!J ) ~~ ~ ~ 

.:g. .l1.J- o I ~ 1 o "" 1 s % ~~ 1·!J x;t t&& 011 ,.ci i::- JJJG * o J :!=:. r.J t1-. - %H8 ~ 

ft'\ft~J ~ ~J&..-117] ~ ffffi~ ( bacteria ) ~ lE'fi'~~oJ ~}'~ ~ t~-i:-~11 

~ <>~ £ 9 o % E.J -tD >t moj~ &::·~ t~ t1-. 

~~o~~~ *H!JliE.J HPJr~ oj~oJ 9i~1:.~J: *D1l><i~ H3x;fill}.~7~ o~ 

4 '} ~- ~11 D111!\:ili:JJ 0 1 9~ t:+. P:§ ~ .:g-% 0 1 m~~ <>!ttl M!lffi<>Jl ~ 

<>J-<i~ ~r&:ffi.:f*~ fz~oJI :Jft:!Jtf8°J ~oJt:+ •. ::U-iE_£.. ::k~E.J ;fE!:X;f~ 

im!& 7~ .:g- .ll-J- o l E.J PX; :1k ~ ~~ ~» J@ ~ ~ 1./1: ~ oJl 9J. t:-} 't! .:g. -'lf o I : 1flJ 

•(tiJ<S» o~ -~ 1£-PJ: oh-j C-~ .:I.~ ~ [tJ; :ft·~ &;,~7} ~ t:-~. J7U: ~- o-j ·;<f~J-1 

Ht!!r(spores) t-}- m**-( mycelium)~ §~t~.:ll. ~.-i:- §~2rj_ iX 

ftol gfj;t-;f.s:]oi ~A~~ ffHl:lt£!'t! 3tNi)7~ Y--'¥- .:L?:~?JI !ij;<]~ ~-tAJ 

~ ~~ -$~~ ~~ ~~~~5:. Y~t:-)-. 

JE~~1:_&1ol !]6,~.5!_ "5~-{:- ~)!f;:: l0°C "-' 58°C (50 rv 100°F) 

1{1~1-~ &.:i!}·-tt;<J£ Y~t:-J-. .:L~;<]tJJ ;f8X1ilil!&7~ Jf-;<_:fr:.J-t~'t! oj 

i!iQ tmE.J <>!ttl miN oJI ><i 5:. .:z. ~ ~ $:::1ft~ ;<J * -8-J t:+. <?{ 2 3 ° c ( 

8 0 ° F ) E.] :!& :iOO ikj11J£ ojJ -<i ;fll:.~t i!ML~ 7} .A_:f t:-J- "5~ 't! $:: * 0 I 7} .AJ- ~J~ _g_ t:-~. 

::kiffl5f$.J %\J-o~AI o~ :tt!!~oJI -<i -i:- lE~WliocE.J ¢[i!ffl7} JE1'm~1:.jlf,j ~ 

~I tiij tt :iOO 0 I C-~ -:: A}- AJ_ it 4- ?J-~ !lD :'&i 7 ~ :v. tf • 
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~~ ;f§)':;j~tjt.st~ ~fJ% oJ~ lfll7Jt;a:J 4-%~2-~- 7.1c5f% ~rilf 

~-.E-t:.J-. ti!Jt~ !f¥JJU~ 7.1c $ C level) oll,ci ~ -!UIEW1ii~ :e.* 

1:. W~ ( Biology) 

i*~UoJ t:.J-. 

,!:r.O 
lL '-

~~~ ~~~ ~!Jt~ *~~~ ~~ ~~ ~~~~ ~~~ ~ 

..:. 9 8-



100 

90 -

80 

70 

40 

30 

4 6 

I 
I 

/ 
/ 

/ 

I 

c:t 

~ [J 
·-(/ 

/ 
8 10 12 14 16 

~*~'if% ~ "9-71 r > 
18 20 

.::1..~ 82. *~~t!.J/,.(J-r.ll'tr.:S:..Q.] ~."5J~~J.. 7-f Jf,.tJ.~ 4-{-~t!.J:/ 
,.(J- r.ll "9-.£ .Q.] ~ '8j ~~ ~ .:r ~ ~ i'--j oJ .:r ;;<~-@_- .£..!]!- F.1 * ;;tJ ~ ~:-~ • . , 
.:J..t!-]3!. oj ~,.tJ.-& _.i.....Ji!c} PJ-,S~ 7J'~ ~.Q_j **·.(tO]oJ]A-j 

£ tfE.. tf. ( ~ t.!j .A~ .1-J:~ Ai AJ..r.~ E~ ( oJ ~ ) P .M.Davey"J= 
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~oJt:-1-. ( ..::t"fl 83) ..§..B-j ~B-1% 'l~~EljB-J% ( Tribolium Casten-

eum), .-(1..£~-¥-~ ~ .. q-A~ ( Sitophilus oryzae ) , 4.-(I~J::--j uj-, ,(-JI 

~~ ;fO ~ ..fE of! Jt ~J -qr 4 -e m ~ o 1 y. ~ t:-J:. w.~% 2-1 71-~ 7J -::.J.: <U- ** tm 

_ii__,.(-j 4 g :i1f- ~ oJ *~-{!_ 4. !,.~§BJ!rrt = iliJ :to~~UEJJ X ( 1 00 ~ ffix;J 

~ll ) 'it tr ft ~ ~ /!t o!l -<-I • ..::z.. ;;:;~..-~ ( 1 ) ~ hll ~ ib'AI!t 9.~ ifr llll It 

~~ flJSl7J- ~~JJol ~:tm£1 -E ~, (2) :t@!;f!l~)Eo) 7,} g_ rtJI lfuil:t 

~ :LiDilofl ttf-4 7)(5}~ iJtlftoJ *71-£1-\::- .;1.31} ~~ ~~*7l- tf~ 

jOO~-qj- iil!tofl ,.<-j ililllf.7J- j.{tiJil~ofl ttf-4 JiX:*MFJjo) ;i>fol-~l t:-)--\::-

~ oj O:j ei .fi,Eg~ ~~of! A"f :16Ji£! ~ 9-• 

..::Z.."fl 84 -E ht*Mia,, lffit]J(, irmfl Aj-aJ2.) .llJ:;;zlJ-it ill£fJJHl-4. i/i]J(7J-
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* ,..._ 
" ~0 l.O · 

'i!o 
~r o.a 

15 20 25 30 35 40 
( t) .g. 5:. 

, .:Z. 'fJ 8 3 • A'~ ;>;cf~ ~ &.J: .9.j "5~ * .9.J ~ 7~ oll ·~ <TI-
.g.. ..x. ~~ oa tJ: ( 1 l E i:-1 

( t ) .g...x_ 

.:Z.ii:J 84 .(1) ~T~ Aj ;>J-;>;j4f-jl~ 
(2) t:J! 7j.9.J ±:§:/-4-~oll ..<i 

~ ?j if- 7 ~ A DJ) i:-j-!- .!l, ¢:j 2f:- -e o~ BJ<~l~ .£. Jf_ 

( 2) Aj £. 3f{ {-~ ..£.. i:-J ;;:~ 
(3) T.C~--<1 .£..t:-io~ (4) nj ~ 
T ~ Eil {-A 

:Itt 1111 !fJ oll t4 4 7f' i~ tll !Jt 7~ :It 1Jil-'9 .:1!. .It m .9.J nx: ft oJ ~ J]lj <TI- :fj .9.J 

1111 ~ o~1 u:t 4 tEl x;j til! oc 7 ~ rJ;X j,' 5-J ~ ).9-J ~ ~ oJI ..<i ntz -fit ~ ~~ ~ :m: JOOfmi 

I!r -i:- ,7X: fHHit a~Ha, :i!J- •im ;fO jz m.9.J ~ f!! oJ :il ±. s.. -'9 -c ;cJ .9.J ifrt 8£ o I 

t:-J-. ( .:Z. if1 84 .9~ A , B A,j_ .9.} ~,r2, ) 

t:J!-¥-*.9-J J10¥I 0 ~--<Jo~ :!tB~oJI . .Ci -H-% 0 1~~ fttl~moJ f!X:ft-5~~~:-lj 

v~~ •~•#~ *~.9.1 •N~ ·~~ ~~m~ ~~~ ~~~ 

- l 0 1-



*· 

( Rhizopus ) , llll4-i!% ( penicill.tum), oll ~lli 7J.Jf-~ (.Asper-

~RTf!§~ -*oJI..(n::- ~:mtll9.£.£. rtt:~...(J~oJ:~ !0~11:~ :tt'f1Jn...(l?].f.:­

~~~~ ~~4. ~-~ •~ ~a~ 4 ~•~ ~-~~~ ~ 

~ ~0~~ ~ n~ -~~~~ ·~~ ~~~~ ~ &~~~~ 

u~.:;z-a] ( Sito philus oryzae ) ~<41 4::- A~-<J_ol t:-}-. ~~~ ~ ol u~-T 

-'1 02-



~~ ~~~ ~-~ ~~~~ ~~~~ ~ ~~R~~ ~~ ~£ 

~ Vi .11: ~ -9-7} 91 c}. o I eJ .!!. Jf- i<J E. l:l~-1" 0 1 ~ ~ rfjtg ell ~1 ~ 0J 

i 
c~ 

~ · *m ell ~ ~ .El:..!R-% ~oJ ~ oJ ~ iffi.&i t~ t1-. ::r. ?-~ t-1- ~11 ~. ~ 11 
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"Tk:il~ ?{1_-t:-~ (LD so). iU!ll: oJI ~fft-~-E ~!R g!J.2-J ff~@: -E ppm 

( 1 '~0:, ~t 0 ) .!}_fL Lf F}~ t:-}. ~f ~11M -E 7~-i} O:j ~i 7]3fl: oJI ..<-j 9£ 

~* ~~~t+. m~~t ~~••••~~ ~~~~ ~-~¥~ ~ 

Wi~ ( Taint ) 

BHC, 1:1.fc.J.~J.g., DDVP (2.2 dic,b..lorovinyl dimethyl Phosphate) 

'1!711 ...!f-..<-j;;tJ.tf. ?{!-~ nJ]7Jl!_~otoJE..(methly bromide ).2-~ 7.[~ 

7t _.~.. t ~ t:-i it~ ~~Oll ..<-j ~ ~t t:-i 5th*ffJoJ 4. 
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~liDo!! u] ~~1 ~ 7] {;-~~ ..£.. ~ <5:f ~ 01 ,<-j o,tol u] n&-i ;<H=:- 7a -6J:ol 

~7] ttll~o!l ~ll~TY7~ if&tfl~IIDo!l o,t~ ¥~ ~~ wll:~ 4-

-1'0 5-



15~ '8-H=- ~ {!:- ~~~Jl ( Hyrne no pte rou s ) Sj ~4=. .'R oJl-i:- o~.:r ~~* 

rt-nl. Al ~} .s:.. Y- BJSj vll ~- ell oll )<;J"i5Pt ,.{-H:- 7l Sj m ~ ~ * ~ 4. 3 ~ 

~ei ~ ttl! ,q~ZM-qi 7~E--e+ 7~4-~ ~ ( cadra cautella ) Sj ~fllj~ 
.;.106-



~~ ~~ ~~ ~·£ ~ ~* ~4. ~~~ ~~~ -~~ 

~~~~1 m•~r:.t~ ~~ ~~ ~~ ~~ ~~~ ~* *~~ 

71 It)! -;'!:-otl 7t~~ ~ ol ~ .:>:J -*~ ~ olt:.J-. all~~ Ttl rlf!!-~ t-i 

.!f- ~ Jll ..<}% ;5~~ ~ :il} 7J-ol ~!k jflj~ ~51 ~lj\5~711 ..<}%-qj-~.£.~ 

~tRtto!l ~g~ •m~ ilitt1J% 1-f-t:-1-41~ ffi:!l~ ~*~ ~olt:.J-. 

~ !k o I -~ o ~ tg-~ .:;;J o I ~ m ~ P'JI¥J 1!UJC l1: oil ~ 0 ~ 4 Ttl 1& W o!l 1:. 

ff~ 1 oro ~~~ 1 oo %~ m:tJLct: g_ ~c.H~ .:;;J olt:.J-. ~1r~~ 1:. 

£¥11 4t til n ~ .f:t£1:!. o!l cxp.; 7} .:>:J !!~vUI: o I :a r:.~ ~ ~ o I o Jo] 9D 

~~~4. 

~-~~ ~m~ ~~~~~ ~~~~ ~~~.£.~ ~~~ 1:.~~ 

1J*- ~j.-'..<]7'1 ~ ~* ~ fB*~r:.l-. 0 1 ~i trJ: ~ ~ it~ Jt 5t~r:.t~ 

7}-i!:J. f;Itro!l ,.{i . 'l!<>l -t· ~ 01 !:-)-. ~ 01%4:::- 7]\. 5t g_ ii 01 7}-i!:J. l~ 

-=f{:- !~¥'!!&~ D) i':§ol "5~~ fi::~EfJ 0J. ~&!&7} t:-1 * i'J-71 n:ll-r 0 1 t:+. 

-T ;fm;~Jt~ it~~ -8~~-::: ~t~~~:- 15-J: *' r:.l-~ <S-~t.-}~ m~~ oJ: 

·<ti * o!l-<i ol ~ $.] ~~~ ~r:.}Ttt r-J:.:>:J 1:_:ij:;gt{l·OI &I~~ 1i ol t:-}. 

~~~ ojf..<i fij.£. 't! Jf- A _2.. t!-j .:>:} 9.} :§.. t!-l* t!-l% 71] !:::§.. ~% ( Sit 0 phil US 

oryzue and Tribo Hum casteneun ) ~.£. ~~~ *~4-o!l4 
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~~tt -~~~ M~~ N~~~ ~~~ ·~~~~ ~~$ 
1¥.] oJ. .!:t~ 

_9_F~ai..S( uridine nucleotide ).9-j ~ijfflg_ t!l"i:;..Q....£..~ ll..j-E~}t:ejo~ 

- 10 8-



~-~Jb'{fj-.£Ai ~l](ftifh.n~ 88/liJ ~ ~~%~r-H:- ~-& llif*~r-L ~7Jc 

ft4fr.JoJ :5J-~¥-'9o-J nJif-aJJoJ..s.( pyruvate )Dl] •)J.E._7]77}Ait>il ~~ft~ 

O~t-JJ ..r_.-u_ .E._ t!-] .3:_c~] oj.£. 
(Adenosine triphosphate) ATP 

o~Dlj..r....<J t:--1 !1:_-"- Jlij c I E. 
(Aolenosine diphosph~te) ADP 

!fA .srf 7i!_ 
(Pho8phagen) 

c}ti] \! .1-.J 
(Adenylic a;c id) 

2:. if-.:iL /-- 6 - ±ci!il cu~. 
(glucose 6 phosphate) 

!1.. A !{-_ it C-1 -t-fl cl] 0 I.E. 
(Phos T'ho glycera te) 

'li..2..s7J ~ ±~:til cU'­
Crnorgonic phosphate 

t:t ~ Q- 'th~.-
(other compounds) 

91 
33.6 

1.2 2,4 

33.7 

6.9 3.2 

7.8 5 .2 

20.8 2.9 

15.2 15.3 

o.o 3.7 

100 100 

* ~*-i:- 7}%--<J ctVJ Ai+~ ro~ ±~1~.1 7.-f &l-v~ 41-o~J 

~ i:- OJ ( ~ ) ~ y. E-H! ~ 0 I tf. 
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llJfi1Liv}JW~ t!l.~~] ~i 31] jf-~lJ oj,E_ ( Pyruvate) i::- ~'if~ O~.klj '&lj OJ:§_ 

( oxalo acetate ) *ffi1t~ o~).~l '&l] oj .:§.. ( acetate ) ~ 1:.~<5~.!!..~ 

7~o~.!i!_ 1.-J_ ( carbonyl ) oJ ~- o-} hj t.-}7}-.:il 3.. ~ ~ lliln ~ ::i'-l ~I.E!.~ 

:iri fJJ .Q.] ~ it*~ i::- ~ -'* = ~ ft /$t ~ ~ ~ ~ t;J flt {t .'f! 9-. ::~tJ 31}- i!-J , ~ 

.s 5i-± ~ ~1 o l- ;; ii· 1Q ~ tl- ~ 4!:- 1t ~ ~~ i1 ~ oJ1 ~i .s:. ~ -~ f\:: t.\!i 1 

5i-7t ~J 7J. ~ 9i 9-. t--j ~ 7] ilffi !IL tih wall ~-~ ®it tt f\;;~M 7t OJ_ o-} t+ i::- 1:. 

~tr')o,l -%]fi)foJ o]£.~.s.c.jo~( mitochondria)~ E:,~2-j ~o-f-call 

~-2- ..{}o}.:rr.%( sarcosonmes ).:>JI~i .2~.9-j '*% ~~4. 

o ~ oj _x_ ~~ 9-J f;:; ~t 

o)- n] .X.-"',1 oj llflj 1L:-1JJ!f!o.ll}- E:, ~9-J PX:ffi: all !10~ ~~ i!-1- -E Aj--"'J. {:- ~ ~ 

9-. o}~n:}tq-"'J: ( Aspartic acid ) , ifjf-E-}';l-"'J: (. glute.mic acid ) , 

q{?.-~ '-;:]_ ( alanine ) .:Li!-j .TI _:I_!_~EJ ( proline ) ~ o~oJ_x_ ~j_ ~t <~,}-

~-(transamination reaction )all .Q.j5~ .R:.£H.oll..(i.S:. 1tnX:~ 4-

9} ~ ~ 0 I t:-}. .::L t!-j .TI ~/tlj( ft *' llHt 9-J . * 7J -{{-~ 0 I i!-1- i::- AJ :: Afil 1L 

;;:}Jf/_o.Q.1 M ~ Jl* f1Z <5}- ~ o].Pj.X. ~J: .:4- ~4. 

ifH~i;t'Ht.g.¥1Jall 9-J tl- o~).~l~ ~r.J oJI ~'&ll i!-l-~1 ( acetyl choline 

s to rases ) 9-J l!IJ $Uf'F m ~ 111J {[- ~ o-l ~~ §ij t;~ ~ 4. ::~tJ 31} i!-J , ~€ ~, 



~ ~~ M·~ ~~~~~ ~~~ Y~ ~~~~~ ~~ ~4~ 

~ ~~~ n~'C-l-:'t]~~ o~o]± E..~-11_ %.A~jJ]oJi ~sijhl ~1i\iU-'tl4. 

-~~ ~~~~~ ~~~ ~~~~~ ~*~~ •tt•~~ ~~ 

oJI ~E}~~ $r£$o] t:--J 3.4~ ~{t~B9 ~~-~- 7}A].Il 9) t:-~ • 

.All ( anticholin esterase ) !L ll~~t:-}. ~' 9-l, ll}:r-j ~ ;:;1] oJI inN 

- 1 ll-



Oil ~-J -E ffij 1¥ ~ f\': ~,!# w ~ .£.-¥- E-1 13 Itt. !il tf • 1£ !H. ~ ~ o I cJI ~-J tlJ f\': 

R~•~ ~~ ~~~~~~~ ~m-t ~g~~~ ~~~~ -~~ 

7} 'a ..<J o] ~ t:.J-. 

ft]'y~~-'{1 ~t7J ~1 't1i' .!R,9j ~~ 

Wfil tLW;!f?zpr~ 1E:. m ~ 1:.1t ~ ffi oJ. liD oll -<-J tl] ~ ~J 7<J tt:Jl -ii:- Oil ~ tlf3t 

4:1i-~~ ;VJ:mifJFJ:- -<l- -a!::ri] ~o-l-<i a~~ tBoJ:~ .3:Jo]tf. :E. 

~ mm~~ ~t>l~ ~~~ ·~~ ~~~ ~~ ~ *~ ~~1 

1!.- @fu~~ !::t:~j o] ~ ~ JE:.m.:il~ llfJ~L!wifJIJ~ 1:.1t!'ttf.J ~~oll -t:-.7-]~-

:E.~ A~~£ ~~* ~*~* ~-~ ~ifJIJ~ 4%~~ ~~ 

*~<5~711£ _9_i'l] ~14-~.AJ!:: ~~ .5jojt:.}. oJ <5J--*~ §Ef}~ oJ 

~fi* ~~~£~ ±~~ ~~~ ~~£ y~~ lE:.*% ~~~~ 

4~ ~~~ ~~~ ~*~ ~~~~~ ~~~~ ~ffl~ ~-~~ 

.>4 ft ~~&&~ r~~ ~ ~rfli~-t~~ ~ oJ tf. 

mttol ~!:: ¥z1~ ~ ~l&~ ~~~ .EBm ~ ~oJ-i=- ~ 

0-f 1 il:!:NeBfJo!l =~~t!-}£ ~~~ ~;:a~ ell ( colora.do potato 

beetle)~ ~~t~-i= t:~]oll lE:..f&~ ~Oil -!J.i~ 9-i:.- T-r..Joj.~~Jt=l:l] 

±~ (copper aceto arsenite Paris green)~ -<}%~4. jl~t!-J 

-"- .:Li'-J. ( paris green ) ~ tf~ 1:1] ±§}~~, *±:§:~~~' 4-t it 

7J:§:}~~-t :!}i~oll-<1.2-} 7\-7<JoJI-<-J ~m~ ~~tl--i=-t:iJ .EB.ER~ ISioJl 

-1 12-



~ ~ '!:: .u~cJI E..<fl ( Pyrethrins ) , t--1 _3Lc.J ( Nicotine ) , .£51!~ 

~ ( Chlorinated hydro carbon: DD'l', BHC ) , * 7] ql &Hr~ ( 0;{-

&+~1-&, DlDVP ), 7~l:l~vJjojt=( Carbamates: Sevin inelon )ol 

4. 

-1 13-



--------------------------

( lindern: pure benzo!1e hexa chloride gamma isomer ) ; oj 

;tf~ ~IMJ4fo1l ~~oJ JH!E%~4::- ft*![~l t;7l-=-9-l ,~.l-%o1J ~1 

·<t~: ~ !±H'F ffl 

rl]::: Pl] ~ J:!.. .£_n} o1..s ( methyl bromide ) Y. ±~~ ( Phosphine ) :4 

-- ll 4-



rem. oil .:£. ~ ~ <5~ .:il c ~ * ~ jz z :: ~ 1E ~ ~ ttS~ o 1 ~ cJ- ) , ~ 1JJ oil x. 

~7J SLj tij 7r ~ 4. .:z. e1 t1- fHkJol ~ o-J x. ~ ~ t1-~ o 1 75$.-!t: 

~ .£.i§:- ~ER ~ ~g~5-H:;:· oJ-9- ~:!l!;!¥Jo,l 3:;.7J ~ :JJ7£oj tf. 

7.K7t.JJ}.9-J OOf*: ~-tl ~4m7-J-.!f: o-J u:J. itm~:: 7.K7tE;JttoJ !t!H. 0 1 

oil _.(i ;f§:t;J ~t!t 7J- ~ 4 o 7o oil oJ_ ~1 -tH::- r-ll ~i s 7o ~ ~F DB ll1i ~ ~ 

~~_ii. ~ J.K 7J-Ei:itoiJ .-(i ~ -JlltEfJ~_ii. j&¥1J B}TPJ7r n\t~-6~7j ~ 

-1115-



o I '\J. ~ 14 r oJI -<-f .X. g:_ :fF 'f£ "'r- 91 e-~ • 

ft'l(tj*~:oj-&~:/ik.t!tt'R-~ (aOJA~' J30JA~'*,<JA~t T~j)-@:- Aj~7J~A~ 

.fb$~ t%~'5~~t~] ~~l¥1~-~- WG~- ~~~H{J_<?_£_ A~-§-;:jo:j :9Jt:-L (3 

ol r-L 
N. I• 

-11 1 6 -
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~tJ- ~el].2..~blj?-l-( coleoptera )~l el]:sr].S:..~E-1]?-1-( lepidoptera) 

*~ ~ ~~ ~~~ ~mm~~ *~ ~22~ ~~4. ~~~ 

~-€OJ ~~t~~ ~t'ft~] .!;!_7].5:.. 3\! 7~ ~-9l_4. 

9j 9-~ ..\~OJ-~ 7} ;;:j .:%£1 o:j ;ll ~ ~W Oil ~J ~J- ~ ~ OJ ~l 4 • ~ ~ 

oJ ®4'0 ~ ~ 7] u~ -1¥:-0il ik~ lit Oil ~~ 0J ~ ~~} 0 ~ 1.--J ?-1- ;o:J_~ .5:.- ~ 

7J t:f. f",~g~ 1!~7']~ "f'-JL~ 91.9-J 371-Al :f!lJil{~ (11 -X.~~Jof 

~ ( RatLJ.s norvevicus ) , (2) Al1>91 (Rattus rattus) .::Z..r-].:iL 

::<J 91 ( Mu~ musculus ) ~ o] ~:-}. 

tjl:j1:_ : ::<J ~- 1J: 7,}9-~~ ~ ~ ~ ~i=- oJ_ ( 917~ ~1 ~, 7]"%-, -!I:-7o'-

~ ~ ~-i:- oJ_ ) ~ ~o] ~ 7}.:% 5{1) J!:Ef:Jo] ~ ~rtf B':JOj_ 15ft; *.21 

t~t~r-}. -);-1':Jil~ r!.t~, *tJ, ~~ ~-{':- tt-J~ol=tl-~, -:Jf~£t:tl-i:-

u}~ ~~~ Ai 0-f 50 c ,; ~- o:J ~l *Oil n'fii ~ '5~ ~-, ~ ~ /jQ;~m t.f lil] ~ 

-~ -f-4-o:J tt-j~o]=t~~, .::z..~f~ ~W~ ~a..~].E..'-1-, ~oJ( wire), 

-:s- 4;- "J: ~ -~ :I. .!i!. ~ tll o l= i{[ ~ o I ~:-}. ~ Oil Jil Wfi :!it 911 ~ t!! ~ tl-~ 

q~:T.f9.~ t:Y'?il~ ::<J -1-A~i7]~ 'afc.~o]= ~ ~ol4. 

ft~.:r:t-Joj_ ~II;R: ~9.~ ..\~oJ-91 ~ ~o]~ t-l] A}-§-tl-~ {(:~~~~ 

4jO-fo]~~ ~J-4. 91~~ t:!l7~ -1[~71, 1J!joj7,i, \f:il.7], %±<iJ-qf ~ 

:ll7], -'{t, r-~%tt-J~i, ~~::ilt 7J4?:- n]71] ~ ~o:J Ai A}-§--q±q. "J- 0J_, 

.:. 11 8-



§ 

Larva develop in seed or dried root 
Coleoptera Curculioni- Sitophilus oryzno 
(beetles) dele Linnn.cus 

Bruchidn.e Callosobruchus 
maculatus 

Anthribidac Araccerus fasci­
culat us D0gcor 

Bostrychidae Rhizopertha 
dominica Fabri­
cius 

Anobiidae Lasiodermn. serri-
corne Fabricius 

Larva free-living within the food 

Coleoptera Tenebrioni­
dae 

Tribolium cast­
::meum Jacquelin 
du Val 

Gnathocerus maxi­
llosus F.:1bricius 

Silvanidae Oryzaephilus mer­
cator Fauvel 

Cathartus quadri­
collis Guer 

Dermestidae Dermestes rnBcula­
tus Degeer 

Trogoderma gran­
arlum Everts 

Nititulidae Carpophilus spp. 

Cuculidae 
Ostomidae 

Cryptolestes spp. 
Tenebroides ~~uri~ 
tanicus Linnaeus 

f£. u}-~i!.J, *~' 
.:rz..:rz.o l-
u}-.,e.!!j!-aj_9.)- ~~ 

-'g-, ~~' 3l...:ii<'>}-, .:i!]7J"-f 
*, ~4-4-7}- -¥-~ .± ~<U 

fli_ ;;{l..(J-..:If-~ ~ *4-
4-7}-.lf-
~~ll}-"'j'-o)7}- {j<Sfl~ -'8-, 
.iLJ.0h 7] ~%A 7ll"-l 
~i!.j~i!.j~-31\- t!J~ 

4--lJ':-~t>J:oj 14 %oPJ- o,_l 

~ 
u}-.,e il:-.. 1!.71, 7)-~, af 

o)-.,e %~"§ .-IJ.-~, .:If-~' 

-/]-~-*A} 

1:!1 7ij JlJ-"~>J ~ ~ .A-J eJ: <>II 

iP-J-oj-2-J- JlJ:~l ~ '\: :1J 
-~~:.Jl~ -~-~A§ ~J~ 

£.i!.ji}i!.J%31\- ll)~ tJ-;;{1 

oJ t.+"'Foll to-J-.,e ~*oll 

.9-J~~ 7J- '1:! 
Lophocn.teres- pusi- 6il~l..!!.£.o] ~'-i.9.\- 7,[:; 
llus-Klug 

Lepido­
ptera 
{moths) 

Pyralidae 

Tineidae 

Cadra cautella 
Walker 

Sitotroga cere­
alella Olivier 

-1 19-

~ elit i!.j -E-.:i!J- ll] ~ 

.if:-£. 11 ¥: 31\- :J... A§ .-IJ.-~ 



,.,] t 0 
~ITT 

{'j ~ ·y oJit:-]- 7~ ~-~ A~%~~-i= ~ : oJ ~ :: 9J ~ ?foJ -i= fiti:fti¥JcJ 

}:J;'!cJ JL W.H~~ A~rJPJoJ ~ 4- ~ t:-]-, "'l--6-AI of-!.foJ ;_ ( KCN :.~a 

7~ 'o f{l_- -TnJ ;;{;! .Jf-3-f- P-fo~o~ <t[ t:.L 
-'120-



l 
J 

f 
I 
l 

J 
1 

l 

l 
l 
J 

l 
I 

·~~~~ ~~~ ~~~~ ¥$~~ *~~~ 4~~~~4~ 

~Yif*~J.2.~ :k:itllXtlk ojJ %~171- ~ 4. 

!l 'P ~ il€ ojJ .>tJ: -o-J 4- "~' -E- ( 1 ) ffjiJ ~!-{)_ 1!1:1 jb'j ojJ ~ *-1 ~-~ ];.i E'.§ -~ f'~ 

~ ~ l&t?H:t !0§lii'i:it}, (21 itN~9-J ~l=f:JftoJI 11KB~ ~iT~ -31 cJ ~.:E. 

. :§:~ 150~.9.j rltfflcl -E-];.}. 

c I T 7~ 9-] .7-f 1* itU ~ * h llX m ojj ,(-j t.+ !l.. ~ ~ 11J:i. (f') OJ ~-IJ :f;;t3J.j-



y.g- 7]'QoJ ~- ~711 ~ 7]-:t:,~ii- .:il 0.}.%J~4 • .:.:LC.i!.f ~i!J@J~ 

-i:- ~3.C.jE_ .).}OJ_..£. A~~~ ('f*ffilj).>fj.A-j 3'1!~1.-j- t:-i 3.0f it1:4. 

-=:1. c.i {!:- ~ ~ ~vm WUf.l ~ *ft ~~ ~g 1J o I t.f P.! ~=o oJI -<i -· J&t& .s]--E-llll 

!0~~ -5! A ."{[ ~ ~tr~~.P 7<~4- ~~ ~~4f .sn .A-t 7<-J.:>J-7~ lt! ~%JI~ .:ii!: 

t;4 .!<J ttJI.>~I oJ f~ift ~)oJ4. 

-=:Lei 1.-h i&Jff7l- ~l~l9t~ 1±iHt'-J~ !!~~ 7J~l~ *~m:r~Htl11U% 

/,('gtB t:!I~.A]- 0J..£.£j ~fflg_ ~~"%[.AJ.S:. .£.-e-4. ~~n-¥- ·9-P~~.:il ~ 

c.j .A_:j Oj_ Jlli 3'C oll :aJ: -6J 1iJf ~E 7} o-j u:-J ~ ~ Ell 0 I ~ 7J ()jl ~ t~ jl~ .A-j -% >ii]-<~1 

Dll 51 o-J .Ai Q;'~ tP+. .A~ .AJ ~ ;7
] ~ JL ±, T- 3::. -?t .AJ £1 ~ ..<J , t}J it JI~ 
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