187F

8

B B S A S S o S 2 R A S R

e oo Sadi so 73bol Csiloc 39 73lal olElils 5
Fin R S
Y5 o )leds dz i
Wal el (5 g
a3 5 Slidsd g gle o154

2955 Pl e a3

59939 gm0 3T
IFRF Sl m 515 (55 00 doud) (6 7SS 00 390

515 wlbwip gl
(YFY7 o)

| aiBo Ve el e Aot Vg Slass |

u?l}.ﬁr u)Ln.:.l 3 ol aas n'_j.lf:r...ql ;,|3_q uggﬁﬁ

oylels U | oyl 51 | Jlgww Slosy ool 8lgo Sy
.l.nu'..J_L.:.;.-I E}Jp g )Ln"} A | g 3 AL sema
A ) A Sidnd 5 SIS el Pl g Jsel | )
(=35 GLS gialaTl o doas el 5 LT

Bl gl &30 Gya0)) oot
it e bz e 3 ol

{ AT Jle = ole acial ]

R R R RERE R | R RG R R R R R R R R RIS

s Uy oy e g o g o Sl el o e bl ol g gl bl oled g is50 3T 80 0 31 o (ene 5 g5y ) iy g 0 g (Ll g il o

REIRGIREIRERERE RE R R R R R R R R




Y axio 187F (At | g )0 AL goe

Caul plaS (X)) 995 3151 a2 )0 $XB @iy Jguz 0 -
Yo ()
VE (Y
YO (Y
Yo (F

Ayle 518 00l ool g cogr Awd T 50 (ggluee dlawi a4y S Jl 5l dmig glapyladS il oG g0 Y
plas iS Olaiil cog caieij b GludS A g ludS Yo 5l Solad jebas cakd aF ool Jleos!
Ll

]
i {'1
Y
A
s L (T‘
oYY
o
Ve V¥
0

YoY¥
S S5 B holai Sols g3l S B y3 FXYXF b yesSl ialol o @y slacia o0) adybo 93 Jgur ¥
ol plus SSp il CF=5V,0 45 J)50 58 .Cuwl i s bejl

(v

(f

i B b, by ¥y ()
#Y 0 (Y

ay Yy VY '
Yo (¥

Ay 1A \Y
Ay Vo &

9o (¥

f ] cailin (5 lol 75k plas 5l eslazul  yiu b3l plowl Jolpo b )5 punddi joliio & —F
oY e ()
(sdolai Yals (¥
eolai JelS S ol (Y
&l paiges b olas SIS (F
(s oo L pguaz j0 3,90 plas -0
E(Z)=¢< ()
Z ~N(,0) (¥
Z ~N(o,1) (¥

E[Z-E(Z)]" =\ (f



Y axio 187F (At | g )0 AL goe

Floee sy @ dagi b il sad 51,50 oald plesl Wjge @ )L F a5 g)lodd 99 Y B p0 S 0 -7
Cadalas ey 4 ol 5l (i lojl (sllas 9 ciyoy gol3T 4z yo oy,
e 310
EFLE
Yo g V) (Y
o
Sl ably (g po) (il 8l s sload jo Soby Bliie il Solai Job5 slassh zyb 4 p0 51 -V
€0 )5 ooliiasl Wl (o a5 uicie (5 5Lo] @ x5 pln
s O
ogsna (¥
slagl (F
o B (¥
Sl plaS wly (CH+DHE) ply 30 (A+B) awslio MS .cunl onnel cowd & (pi¥ aop0 K3l pj sleosly  -A

Vo ()
i |A|B|C|DJE Vi (Y
gas | F & | XA |Y Vo (¥
Yo (F

gol3T am 0 bl asdl Jol B5s! ABCD Jolise 51 ;55 F U YT Jigals sules] o5y 40 81 -4
fadaloS’ o & ol 1 i 7 4 2lalojl (sllas 9 150 Jolo Sl
Yo o ¥ (}
Y, F (Y
YA Y (Y
¥o oY (F
bl aib b atwd 10 Ui . adlgo Y0 g 1T) i i 4 5510 g J8las 0010 daosls jf asgomme Ky ;0 — Ve
il plas diiws Alold couul ool
A ()
q (v
s (¥
Yo (Y



F axio 187F (AT | g 3 AL goRe

Qg 9 Bolal & ogf ¥ oazmilis 0)00 2929 308 gf F g dede 2of F ool g O Glae 0 W)
il plas 09d DLl S5 1o jl 0y SO oS (p] Jloio! (o’ ol (5 S

\

1)

i

3

Y¥

13

v

1)

ol plas . ¥ =Xy + ¥y +0 Jas &l Guiliyly 1Y

l‘.'_'l'T

ad

(Y

(Y

(f

.
= M o ()

Xy

G +1
X n.

Y oSy bt Aoles il Y=F,8 ¢ X=V8 . SSy =V 5 S8y =Vt . SPyy =18 amlz -IY

+70 (f

frawl plos X & Cond
Y=-t+vX ()
Y=-v+0X (Y
Y=v—vX (¥
Y=a-vX (f
Sl duo yd iz E Ui s pb o aBlygo N=F g T X! = FYY Vo ufilio anlllas K 5o —VF
Fo ()
o (¥
fo (¥
Yo (F
1890 o0 il DlaS ' CrheS Sgad o 9o o uilia] E 1l Gl (o i (Y g ol plas j0 10

ogogghal (F stls gl (¥ e oy (Y gy ()

03,5 (b 1) 395 ad) 0)90 I liae 4z olS bl Dol plp ojmb puiS j0 5ei sl &5 Jyge 0 VP

aal sgas (Y a3l e ()
ol G ogu (F ciai 5l i (¥



& axio 187F (At | g )0 AL goe

T 1o (g iy Cowbis (jdo CUlS 050 S g 4 <y olalS 51 aws plas

Jagls Vg - allad (¥ k¥ oSake wilsal® ()

Cpt e pdeds -yl - azigy (F S = 085 jge = )3 (T

SzeS sloJ5 Hog o g o a8 5o (¥ lo 5 og puie 5 o5 (85 50 ()
S5 sl S Hog lils 5 pog iS0es (F L 5 g ab S0 g og T oes (F

fadlelas’ (£ly) plabd ;o gl y & e Soploil Cond
b e alS S oL liel sl s L O

b po Stal38l Sls Li g0 e g g AT 0 pe (Y
b oo bl (SiS 2DL g Rels g A L (Y

. b oo halS  SS AT 0 08 g (ks Gy e (T
T gu o0 az g0 Lany 1) 3590 pluS (L 895 CullS F,6 (1913 (SWCw 30 o) 4
Sodls g E,b )0 g 9 Jpame (o0 ()

Ln}dJLq-_..!j sl (c_j'”"':"fl J.._.:._...u1 s.ﬁra.o("l‘

39k azm olaws fulidl g Jgame 5055 oasamy (Y

e el L1l L ol ol (250 Jol e Slojen (F
el 3390 plaS 31 & sle (5559l 50 o (5590 pe

Seislyet 3 SLac 4 gLl 5 Shac )

O 7 axlg o pien dwl o Jlasll (Y

om0y S S gl 4 a8 Ol B (F

el e wly i o) wisnd, Jiansid wslis (8

990 o0d dnogi Sk olal 090 plas 50

<l e gog s (Y oy als O 53 ()

S o olgldop K a5 (F s,y ok sl g (e (7

Pl plas (glidn) (o£1)5 (90,5 (2 Fmlio

$7 - D0 - azp o (emjonn - Lo (V pasS - a - g - g - Bz ()
D)3 - 87 - (S - a2 - Lgw (F 57 - by o D)0 a5 jatse _ domigy (V

393 4230 1F Lwgio job ay) WS o Sl 0 il jg) az o Yoo 095 aly o0 S5 o 13l5 as)ie SO
890 sl a2y YO Cadloyr S Ll g 50y 5 2030 e 5 P35 A Joame udy aspun SF1 (505 5B 50
1090 walgs (Cawl)y &z 3l i 5 ) HLSB )0 0 T ols Wi (] il 5 Slhas g 39 Wiz 1357wl

Doo—=Yhoo (F Tho—Yhoo (Y Ydo—Qfooo (Y Ydo—Ydeo ()
faidl oo G lalsS 5o Jalge plas’ J1 )8 o jgles 1ud (Sis

Slal pae - S ml 3 (Y U39 285 - skl pae ()

08y 285 B pan - il ob e (F as)ye ke Gl 2 - S (6 5 (F

29 000y pIS o ) yvie slep 30 g 00y LT aiuwd plas e (i) (b 0 S T (Foje
90,5 o0 plabs

azy Rl - e pof 25 (Y Blo | Sonly> - paitans 25 ()

Sl 5l a8yl ol YU o s pud 25 (F sy ol slalg) o pitinns 23 (V
0,10 (g yeS Sl (o£1)5 QLS (s Culd) ol yo (Jule plus

alie ailis & Lol 5L (¥ okS yes Jsb ()

alie xilin glolis 5l 2aS alold (F Paasy LS o 1.,141 gl (Y

fogr uales lalS jl aiws plas adi dy piden (LS 0y bauses )3 () sl g0 clile o33l
gkl CAM (F st CAM (v Ce (Y Cy O

Tl o0 B9 5 g grouls D39 g0 932 g 25 51 S plas
59,555 SFlof)l g o (F 60,555 nf (Gloged (T roligeg s s (¥ 055 95 5,5 ()

=¥

1A

-14

=

-1

=T%:

-Tf

-Yé

R

-Yy

-YA

Y9



F axio 187F (At | g )0 AL goe

€ igds o ool 42 lo Ml i 5 Cugb) Lgli 4 pglic LS
(Glycophyte) codssUs (¥ (Hydrophyte) cuds i ()
(Tropophyte) coses s (f (Pheraetophyte) cosqasl s (¥
Tl oo Cowys Wjlis plas (T WY 9 Y a1y 2108 gle i) ds Lo 50
adylo sl SFwsS oy E_Fll..':l..%. 0y £ 90 4 ()

300,95 31 (lSy (Fdazm | (2N 0005 £4 90 2 (F

adlygr Gy il ajuay £95 93 p8 58 oy Jobo (V

ol Iy Y g AY 0l pden dp D132 8oy j0 (658 JES) S g (F
Tl Sl (g1 S0 30 S 5eleS 1 050 glai,l (o9 e

n—*—wmg-ﬂ Ol 3 855! a8 ) jam ()

pimanagd | 4] 40 HIFAUS adei SeS olawi (Y

ST ] 50 EALS sy > (pog 5SS (Y

S| ol 50 JEALS B pas dlr pogy 5SS (F

faidms (glazis )0 g (55 )0 O )90 4yl LS j aswd plus

Lacosg uun (F laag ,ils (Y Lacogss (V s o ()
Jokew 3)lg cdlo p1us 45 (TAA) sl Seotnl Jguis o oS (ol JUT (g jonl (g0l Jobo polaol 39
?JEJ';E:;

Goudoind a0 g0 ol ITAAH jlacsl - TAA T Jlad e Jlisl ()

TAAH b Jlis) - gocdgins &Y 9 o ) JAAT Lazil (¥

IAA™ Jub b il - cogpasiee JiSo gl TAAT Jlb Jlizil of

O ygeanw J3B S0 0,k 5l TAAT Jlad il soncdgand Y g0 ol 3| TAAH Lol (F

Fioul G 30 jhugid (5 93 4l po (sla STy (pguass 53 0390 pluS

Sg cob ddgi NADPH Mol iglas = pe yamndl piadqnd o ()

395 g0 3a)ss NADPH g ATP (gl 2 oy puuidly idgzs o (¥

$la 7 gl jhndgnd o5 Jlo 5 esged ool pharwsid 99 50 5l (Sl 2 S (el hudeid (T
,..L:_‘;u.q salar! I #""‘"“""‘“’5“3 }1 lazs

el 5l el Lt ys Sl largi slas 52 (gl pandgnd 0 oolail 359 (sl Sl (F
g ga 5l COy

Tl oy S g1 33 § 245 E 3 00T J 5 Jolge (pguas 55 390 plas

)0 e Eond O B0 Sl b b g pitias S (5 slaiy) Solaa b g 25 ()

S0 (S Coand I qradd Laghy b g gl S (gjpe Y Canla by Gy g5 (Y

20 S S dadijy) (F0ghT a0 b g el Cand dgp g O il b 305 25 (T

S (S50 Y Saaglie 5 1559, Suoglite b 5 puiitae S (VPD) O JU jLid 1Sl 5505 £ 5 (F
Sl WSe

Tl o 5 g Solg oy Jilghnd 3 Sl s B ¢ V= 55l ) Sudgi 3 Jgimno o2 31 90

JhaS 60 Slawd Silg s LS Slawd 2 B jedau, ()

Jt_.._....l '*-"]:})-'J.‘. J:}Jl _'3-“-4‘3' ‘}lﬂﬂ'ﬁ] ._,__.l._n_.,.._ﬁ_ 0 }9Js'"'1) (T'
Sl g ¥ s Tl i ot BB Sy P

_¥,

-

-y

Y

-Y'¥

-Yb

v

-YY



Y axie 187F (OO | g 30 AL gm0

aalol giloj az U (o B,5) S gty Al (90 4 €l B0 51 OT C o py Kb aazsi b YA
(8 305 o0 plonil il jgue Coild b sLiné Jomo 31 Jaid <8 o) Sl anlgs

Gl il B4
/ oAt ol

" Jalne sl sl
35

(] y308 CaliB b Ll
(ol 4y Corass 39 BB 5u2)
205 (galucs 8,b 00 (g el il a8 Jla; G ()
sl b Bk o1 Lty plp €op B, el iy a5 Jlej b (Y
Db «or B,b 3 Jaloe (g pomsl Jowily plp € il B, 15 g,Lad iy a5 Slej U (Y
il gglae b g3 o T cdale o 10 5 (gglus Byl g3 2 0 O gle J5Sge cbalé a5 Jloj b (F
fCawnz (Desmotubule) boigows -Y4
i il (505 g0 oilanSl a8ly j0 g 00gad jgae Lowwdgedl awg 5l AT olo e 50w (Y
e ey - ;L@-ﬁv\}'.l slis aalal 8 a..‘; alsl=! |J L@-ﬂéw}b 1_‘l1).b1 FL LE‘-LQ'“}LL sLis (‘U
Al i ol cudlad i jo 5 a8 ,F 18 Lawogewdl ael s 40 45 aiiia oo bty Ko (F
03,315 st 8 5 955 30 (g9 i pais plus -

sl OF AW |y omalS” (¥ 9, O
fol apogi (J 5,0 glacile boj)le oy plas Hlocad (L8151 0 T
0525 () ailads (F o590 (V7 oo P oerg (V S8 jpsrd ()

08% Jab b ooly) ol o0 i Codigo il il jg,V00 (gladkin jo dugy had bwgio azils -FY
Fog ublgs dao)d Wiz Dgda (i) U 39,000

Yoo (F Yo (Y fo (Y Yo ()
C > dillS o gl.hl.:f 2o g by Lol Lole  —FY
ogS 51 SI= (yogn 28 (¥ s 090 Cugby el ()
lhoes 3 0l S )5 515 424 (F THES LIRS | PRI S ESNN A
ol o hilw p oo (oo Wiz 3l o (S 2SIl Colod e g9 oSS o —FF
7 (f b (¥ ¥ (Y Y ()
S o9y E9 dz 2l wlwyd ]S jeliio 4 bl 0l LS o) e azilis s @ble jo -FO
fo0 5 Jel Wb
(5)955) gusyeS (F S5L (¥ ol (Y e O
flwl Jowble b o @ble glpas)ie )0 (AL LU Co pow g, plos -FF
ooy gl (F Oljgme (¥ S slzox (¥ 3 ods O

Tz RIS Al 5 Jguammo (4310 b) ogun g J5 (595x0 00 (5 )31 gor Sl adgle i o9 -FY
sl 0391 AU 3 s T ()
Lol gl pa S blod 4y adgle (Y
el 288 Dygo pd oF ddgle Sllo g ol (Y
ol ot b3 L bglss ;Koo Jgama S b il 5 adsle (F
T390 g0 ool 4z 30,5 o0 7)1 S5 51 095 0m 4 )50 S )0 45 (o Slade U5 -FA
G553 e (F whyas o FaLY &% )



A dxae 187F (AT | g 3 AL goRe

sl D98 po Sokamw LS dgol plaS ) gud>

sl g (F o s (V S (Y Sy ()

b el 00 00 piid i glBopiile S y> alawly 4 g o gl Yo gos b a5 1) glacyio S
fadad St Olgi o0 1) o (AR sDlilos plas

5% 51y (¥ SO

e amn ool o5 L el (F old o2l gL et (7

T8 g g0 ooliwl g cladils g4 plud 5l Sl wdoi (ol

3Ly otig e L (F ol awlas b (Y Ay, s (V ) o ()
VoSS dagh, (F ol Sl olas (¥ (e U (Y KsaiS o da ()
fabli oo wig) gado 3o g1)lo 0y (50590 (b 59 (=) ol plos

oyly s (F oyl puS (¥ Lgms (¥ o5 O
ol g0 yis (510 a5 Sl o gl oS plas o

a8 janee (F Lol (F pad jame (¥ 4 ()
Cuwl 3590 plas 31 ol e o partial spike sterility sas;le

Dl E A (Y B S &

o3l poimes | S93ke o (F ailins; (Fajlep (¥

S5 o0 Olamal o130l PIAS dyiis 1 slondl 30 pusns Y (6 slos Sl

ISz 5 (F 5 18 (¥ Yails (Y NERS

s il S 9 £95 Syl Wig S 0 S 5 o g1 oS plaf 5

o Solsl (¥ Sl gl Sis Q)
€210 (g0t il (2155 olF plas (€9 (55l 9 Bk 53 S0l oyl 3T goole
alaals (F S5 (V olS (¥ =S ()

09 o0 dmogi 090 plS (19T gl I 9 ST S I

03,8 Ko il laadlyz 5 JS 2y O

Wigd i lr gleaile algr g 3T 5 (Y

23,5 S i il sleaile wdyi Jg B> LJJJ! (Y

30,8 S5y25 bl 8 oy Jg o ile slaaile ale= (F

fudl digfer WL ADF g NDF 1 i o i 0 ool b puine adgle

Ao ALY AYe- ol O

Fowl- Fomb (F Foml - LY

fuul oo Cowd a1 Jolgs olas Jolai jI (actual yield) Jspamo o235 5,5l

S el ] apaac@d a8l i s Julgs 0

KA H el pde Edh-m:‘ﬁ J..a‘j.c- sdg...\.ll} ayﬂ-”-: w!;,la (Y

oLzl Lilye oS13 (¢ puilols o anlil Jolge vy e (F

sl u..,.r1 ‘:.:]....n *L,Sj_}j-!-:*f Lﬁa.mn..‘zL&j ‘L:.!l,}'JBL‘:“S. u.....u].:l 3 ;.,r"*"-"" (f

fadelal ely) OV gamo solaill udal 0usS (i |oles 9 ioge

Sz e g dgla g 5 (59 o ()

Jyazs g3y 5l 9 S paa ol glio iy (¥

B g Jo= digie g l3,9li5 (28 Ao (ol gliS oS wsidy Slaaslys Cunsd (F
Tl 080 plog 5l b 1o ML) slails Ol digr yo il & Slos

O 59 9 e o alls olaad (B olusl (Y als Jli2 39 9 BE 59 B Slaws ()

Aigs ,0 4l slas o M2 Jo ails 159 W IME 59 (F Al Jlia 59 ¢ M2 0 alls slaad wBME olaas (¥

-fa

=i

-0

-ayY

-aY

0¥

-0d

-bF

-0V

-bA

-04

_$.

A

_$Y

e al



q axio 187F (At | g )0 AL goe

$329LS glopllis pyr b dumglio )3 b brpllii pgy ;0 iy & (Al Wsi g STgled (195

] digSix
JeEATERATSPY SOl A FeoS iylagem e SaS ()
Pt sployes iy (F FoS ileyen s il (Y

Sl 990 ol g 13 O cbo) (oilre Wl L 5o

Diiinitugl LS b-adabna e e iy L gl g )
...5..':_5'154 sl adgi anlys o a8 ‘J‘"':'L'LS"’ ol pind -;;:Il_}Lf ol poe (F
T 001y 095 jlade p yllos £405 Lasll plas (w8 008 4050 SO 0

1 (f L (v LS (Y LI ()

b 83900 55,90 (g0 B 3l (g5l )0 0 slaale g g Lo (DB ISle ol Jdo
flmnz 3

W 4 e il (6,55 S5 (F o) 055 3 Samex ()

Slsszge (nl Giglam jl (BT poe (F Lol S (Ll (6,55 IS (F

CCmnsd | S o 4y 30L8 |3 y050 sloz 418 o 2LS solgils plus 5o

Brassicaceac (f Lamiaceae (v Fabaceae (v Poaceac ()
fopdy oo O jguo Jaume OU! 31 6510 o po (0 yidin (CulS i plal jo Ul g i 5l
I.:.::!IB...E:LA tﬁjlf}‘-’ jﬂ}iﬂ-r.a (f n-.'-l‘b'_g.a:u df-ﬁial.l 43

Yow! pdcs by pScale jlooliiwl & jLd 55,9515 potuaaw plas o

il zalf sad(F il Sawss b e (¥ Jahicie wsed ()
Tl il (0 oo (gldals 32 (65 ) gL potammnan ol 5

salgd 5 (F SSlE (Y Gy (Y s ()

3¢5 lads 'y YL ;o (output/input) g 59959 & 29,5 550 Hleaily o jilso caelyj plas 4o
f ol

B (F s jnn (T <y (Y azigs ()

| {_'é..'al...a ‘5,'35!.:.5‘ » er— L,u.u.u rn|..lf g KN.J J.o.t. L#l'&""' 3 m.n.?: Jﬁ lsfdﬁ.{:d.n» aj'_g

e (Y salyd 5 (Y Sl (V Sl O

Tl plaS (3l 59 (Ko i (ol Jole sl g £S5l ey (65)5kis o8y

la g ;Lo 5 T &l L ()

> (550055 slacna; 390 (Y

Ol 5o 138 sl 6 pae (F

8E 2y j0 pate op pilel Dlpie 4 5au8 05005 (T

9 3 O Jumily BB )0 1) (g ekl 42 phana | crnd Cargl) 1331 (S gy Jloyi bl s 5o
108,500 g0 3,5 Jlalb 5yl

Sl o gals (F ol ol (Y omals - aldl (Y omelidl L rals” ()

g sy gt e Ol ki 51 5ilie AigSa (3 jazy Cunols L) g p wiile (Y game Lgllas oS
fudl oo S g pilols

ol - alial o Rl (Y als — aalial o aalial ()

ol o el o Al (F el s ol Aals (Y

sl I p1S glaills sy ool Jole i ot

deSles oS (F 0 Lagn 59,5k )l (F <l (¥ ot ()

Ol 105 (a0} 655 g 10 (215 (LS 3 Kot 5uiiS dgume Jole (3 37 e
G259y 9geeS (F Sl a0 (Y pieniis (Y ! ()

_5¥

-0

55

sy

~-FA

-$4

Y.

-¥

-Yy

Al

V¥

-Yo

-Ys

-Yv

-YA



187F u.nd.pdm WPa Y AR g

£3)10 (g yitun Conodl 3590 plaS a0l bl 5o (Sasly ool o VA
ool glas | ()
Sk (5 pdadedi (¥
ol o g o S0b dugl; (¥
OStols ol (gl B350 laaisS £45 5 5 5 (F
fowwl olas (alley cropping) g0l ol piwaw  —As
po b (El g S b0 )l s ()
Sz J2le jo ) SV game s, bglie S5 (Y
QbS50 slacis) G 5o (85 DY gz (gl SlS (Y
plss Ojyso ar £l plals calize glaaiss (o)l s (F



Ld

| bl - g fdl e . - e H-f . _J

]
)
:
:
:
)
:
'
}
y
|
i
}
!
}
:
J
)
}
,
}
)



L
i
i
|
|
|
|
i
i
i
i
|

1 1 [ "1 \—4d 17— \—1 I—1 I 1

N N N N S | I | S —

]
:
b
i
il
.
)
|
.
J
b
.

SR S R T T T NI L . T Y | e | N | ST | N | (T | B | SO | (E |



