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Current Opinian in Plant Biclogy

AR SR T

Diagram showing the
metabolic pathways
of storage-product
synthesis in a seed.

Sugars and amino
acids are unloaded
from the mother plant
into the endosperm
and then absorbed
by the embryo.
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Biology 2004, 7:302-308
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HfEt Lavsic acid 12 0 AT - O
IS 5ERE Myristic acid 14 0 BT - — A
i Palitic acid 1 0 —fEnEHEE
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I3 Betierdc acid 2 0 —fEnEHEE
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£ Eneh] [ FERMRE
s Mytistoleic acid 14 | ok iz i Tl 220 £l
b Palmitoleic acid 16 1 FLHE - i - BT : —
% aleic i g bt 18 7 HO- i ER
iHEE Oledc acid 18 1 A - —EE
. &
i Gadaleis il 1 Sit o0l L 4 !
FrRE Erucic acid n 1 i DHA Y § g
TERTiES Linoleic acid 12 2 — R . .
aleic ac TREHEL 18 1 —iE
TR Linolenic acid 18 3 TERRT I ¢ THER 1+ o
S AL ER A e
T Avachidonis acid n | e —ariE 2 20 . R
R Eicosapentanoic acid i 3 i il ol 75{& 18 1 _‘%Emﬁ
[EPA]
| —usy Diocohexanoic acid "
TR REE (DHA) 22 6 i
e = ~ ’i‘_ t ﬁ
R . AN BEAIRE R

(1) 42 fr?q 954 (saturated fatty acids)
(Carbon no. : double bond no.)

S ik Caproic acid 6:0 CH,(CH,),COOH
* e Caprylic acid 8:0 CH,(CH,),COOH
b2 Capric acid 10: 0 CH,(CH,){COOH
EO i Lauric acid 12:0 CH,(CH,),,COOH
F Z xpct  Myristic acid 14: 0 CH,(CH,),,COOH
1 pe Palmitic acid 16 :0 CH;(CH,),,COOH
H Fq e Stearic acid 18:0 CH,(CH,),(COOH
4 Arachidic acid 20: 0 CH,(CH,),;COOH
Z Mk Behenic acid 22:0 CH,(CH,),,COOH
= +w #aps Lignocericacid 24:0 CH;(CH,),,COOH

(D) FA#p R (unsaturated fatty acids)
Oleic acid pY- 4 18:1(9) CH,(CH, ),CH=CH(CH,),COOH

Linoleic acid 3B #k| 18:2(9,12) CHy(CH,).(CH,CH=CH),(CH,)-C00

Linolenic | 18:3(9,12,15) CHy (CH,.CH=CH);(CH,),COOH

acid

Ricinoleic ERe 1801€¢9) CH,(CH, );CHCH,CH=CH(CH, ),COOH
acid | OH

Erucic acid & 22 :1(13) CH,(CH, ),CH=CH(CH,),,COOH
HhENRSS TATARERE  FARNEBRNE Y H —ERHR -
AR R SEE RN ELMREHRER S FINZKY
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Essential fatty acids : A #g@ 2 p &= » TR B ER
ey 954 o Linolic acid and linolenic acid.

, : HGeCoCoCetCateCbocd b W iy
Oleic acid 18:1 (9) AHRARARR g el P
H g o .l'-;;“‘\.

Fatty acid Coconut | PalmKemel | Palm Linseed | Oliver | Groundnut | Soybean | Corn

Caproic 60 08

Caprylic ~ 8:0 54 35

Capric 100 84 5

Lauric 120 | 454 49

Myristic 140 18 155 1.6 03 1.7

Palmitic  16:0 | 10.5 15 325 6.3 92 83 9.8 11

Steric 180 25 2 5.5 25 21 31 24 29

LN Lo a7 H
N e v A - K
Linoleic acid  18:2(9,12) «& % * ! Hone e a0 Olic 181|735 6 | 524 | 19 | 86 | 56 | 29 | 488
H
O Linoleic 182 15 82 | 41 | 39 6 07 | M
W HHH Linolenic  18:3 474 6.5
X ,c.-'c.f'c'g*cﬁéfpfjd% Arachidic 20:0 | 04 85 | 02 | 24
K
Linolenic acid 18:3 (9,12 15) i ,fp'.cff;;.« " Safurates 912 | s25 | w4 | o5 | us | o8 | 14 | 156
Mot
VK §eE0 Unsaturates 88 | 115 | 606 | 905 | 885 £ | 866 | 84.4
=
aF) o WY g eews- wigy @le .
oI E D o T e T ) Do T o o = YT i 7}"' T/F;Jf;” T
Bk [0 oll in sedigerm 61T | 2555 | AMAR | 6L | 30| 193 24) | $5a) [10:50| 4450 |MS0| 4530 | 45.%0 40 5067 | 18D | 36 | 1622| B2
T o T 3
S | It T R R R
T RN 2 S A H R i it 4~ 127 (vegetable
L] ICIR Sian 17 5 13 19 12 2.5 21 2 55 1l 28 il 47 24 1 .
€20 Arschidic 0 04 K] ] (5 4 0 0l 04 [ 0.5 OllS)
" 22 Behenic 1l 07 0.5
Lo e 1 LR RS AR TR B A g E
Tistal Saturstes L4 19 9.2 N4 |18 17D 9.8 1ns 1ns K18 w4 L] T8 27 n 134 15 A1 o] , o .
R I O A B 3 X O B RN AR
A - ot B
L C18 Fleostearic n
1 - A (essential) Z L8 M (volatile oil)
- R I e N ﬁf;w st = Ap
CIN Licanic i14
o el lula i ni ol alsl s lul o folululsly H 74 Pg(triglycerides) » FJpt 7 fc AR 5 5 1‘ A3
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B A I 2 R Y Py

(triglycerides) » 4 — B+ ¥ (glycerol) -
1 ester linkage:d 3 = 1 75 "~k 2 + i
M

H

. H o

H-C-OH 0 H-C-0-LR,

H-G-OH R,-C-0-C O

H-C-OH H-C-0-C-R1
H H

In the model of a
seed oil body, the oil
(blue), the
phospholipids (red),
and oleosin
(yellowish green)
are shown in
proportional sizes.
The size of the oail
body relative to the
molecules is
diminished to reveal
the surface
structure

b L 1E 4
1. BB nd o L d - § % 00T o B 2 B0
2.0 Bivd P 2 P E 2 KR
3. b E2 BT

4. BlEF-D FL T 2 & &

Oil and fat

A SN i

Fatty acid : & fr%q "% & (saturated) ~ % 4¢fr

P4 %7 & (unsaturated)
= FkH 0 Fq(triglyceride)

& it (saponification) ~ # i (iodine value)

fi& Pz (rancidity)
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= Bk @ P (triglyceride)

Z fay @ "p 5 2 i (saponification) s

AR o s g ek

# 1 (odine value)& & it i
(saponification number)
% % (iodine value) : Number of

grams of I bound by 100g of fat or oil.
(B & fofek £ & B

O
O ¢-O- C- R, C-OH R-CH=CH-R’ + 1, & R-CHI-CHI-R’
R,-C-O- C O  +3NaOH = HO-C e & it i (saponification number) : &
e 5 B ey
+3RCOONa e ® & Pip i)
#.  (iodine value)ip] Z_ E1b{E(saponification number) JHiE
AR S Y HHEHHHHHE &y
HeCoCoCoCoCoCaCaCoC=Capl 4 & iy 4, HeCoCoCoC=G-CoCoCC=Capd 4 & A 4
HHHHHHHHIIII_{.?E:L?'éné_'fr?.{'-‘I HHHHHHHH gc“ﬁ?-é-dﬁﬁ'
Mg 5 6tpe0 H it g5 20t ne0
Moy T H o .
Oy
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A ey

e Oil and fat

e Fatty acid : 4¢ {-?g 5 & (saturated)
¢ {r?5 %5 Bk (unsaturated

o = k4 b Fa(triglyceride)

e 2 it (saponification) ~ # ¥ (iodine
value)

f& P (rancidity)

PRt 'I?_L_‘}év (nondrying oil)

o FEEEM DR A14000 1 5 R B
.5/\-7‘-; /}7 lé"_3 6% 35 r]

o Tt (semldrymg oil) : 7
100-1402 Y 232 % &
MEIREFGR I8P P B

’
v

e
[ ™
44)
T
~

F miV) ROB@A) TRT ESHH)

W Drying oil - Wikipedia, the free ency.. '.'l'- - m » o v BEP) > E=22RE) s IR0~ @ 3
Chemistry of the drying process  [ad) Goepane

Saturated fat

The "drying”, hardening, or, more property, curing of oils is the result of autoxdation, the addition of oxygen to an organic compound and the | Mondunsaturated
subsequent crosshnking. This process begins with an axygen makecule (O2) in the air insertng inlo carkon-hydrogen (C-H) bonds adeent lo | Petyunsatwated |
one of the double bonds within the unsaturated fatty acid. The resulting hydroperoxides are susceptible to crosslinking reactions. Bonds form | Trans tat
between nesghboring falty acid chains, resulling in a polymer network, often wsible by fomation of a skinike him on samples. This

polymerization results in stable films that, while somewhat elastic, do not flow or deform readily. Diene-containing fatty acid derivatives, such as those desived fro

acid, are especally prone to this reaction because they generale p dienyl radicaks b fatty acids, such as oleic acid, are slower to undergo dr
because the alylic radical intermediates are less stable {i.e., slower to form).”

= — The early stages of the drying process can be monlored by wesght changes in an ol ilm, The film becon

\=/\=.-./\- heavier as it absorbs axygen. Linseed ofl for instance, increases in weight by 17 percent ™ As oxygen u

ceases, (he weaight of the ilm decknes as volatile compounds evaporate, As the ol ages, further transii

lo: Alarge number of the: onginal ester bonds in the oil molecules undergo hydrolysis, releasing individual fi

In the case ol panls, some porbon of these free fally acids (FFAS) react with medals in the pagment, prog

o metal carboxylates. Together, the various non-cross-linking substances associated with the polymer net
- w— conshitule the mobile phases. Unkke the molkecules thal are par of the network itsell, they are capable of
and diffusing within the film, and can be removed using heat or a solent. The mobile phase may play ar

plastozing paint films, preventing them from becoming too brttke, Carbood groups inthe polyme s of I
phase ionize, becoming negatively charged and form complexes with metal cations present in the: pigme

onginal network, with its nonpolar, covalent bonds, s replaced by anionomenc slruclure, held logether b
interactions. The structure of these ionomeric networks is not well understood.

4] Mast drying oils rapidly increase in viscosity after heating in the absence of air, If the oil IS subjected to 1

. /»fn fid LA 210000 5 2 E

Z 4 7 18P

SImpaned chemical reaclions assockated with
cobal-calalyzed drying process. in the frst step,
the diens undergoes autaxidation 1o give a
hydroperoxide In the second step, the
hydroperoxide combines wih ancther unsaturaled
side chain to generate a carbon-based radical that
I& capable of further polymenzation

temperatures for a long time, it will become a ubbery oilinsoluble substance

Role of metal catalysts  [edi]

The drying process is accelerated by certain metal salts, especially derivatives of cobalt, manganese, ol
technical terms, these oil drying agents ane oimpleoes that function as oS catal
salts are derived from the carboxylates of Epophilic carbaxylic acids, such as naphthenic acids to make 1
complexes oil-soluble. These catalysts speed up the reduction of the hydroperoade intermediates. A s
addition reactions ensues. Each step produces additional free radicals, which the e in further cro
Iha nencacs finall by o frog padieale eomhing Th AEFUFS fas 8 08




RS EA 201058 5K

[E-atesk - EREHRE AT 5 3RE]) 2008.07.26 02:29 pm
L R L
[BHE e iLEEER 7 51ERE] 2008.07.26 02:29 pm
=E O

ezt SENDINESEER - 520 0FBARER LEBRTEASREE EHRAE

EEE—r I IR S, S SR ETIE20064 £ 2 EE

HintyEt F o EETHREEOR2EEA > ENEE R EIEL R BRI

B (trans fe 5o

SiENFITEERR

s s BEERET  SEERHEAESIESORETR TSRS R EER

"L ERSESERLS - FE2006E FIREERERIEE  2UUSTERE
R ESHE - EULIRE S SRR A RS - SR E R A F L iR B A s

SEERBLT i .

PRI - >

B IHAR ZEEETEreEEEREER  SEEETAER EEOHELE FERR

e ED " RERT B FARCE R R AR - ©

ae gy LSRR - ERiEo RS -

BI—Y  myrwmesn . EEF—BRra RO RS - B LS PR TERS S b AT e
BE - HIE S RS S(y  BAT LS A S - R A
HELSEYE  EHEFREELR S E R R - 2E LR AR s

F NP A ——— B B g P N & foig R
(unsaturated fatty acid) % ™2 T 9&z¢ | (cis form) ¢
é__,f#‘?? 4 3] FoE N TS 3 i RS A
e - o A K ;W;,Bﬁﬁfrxﬂ T FuEs 3 ha 3+ >
BRI B o

*%%@?ﬁﬁwiﬁf@&%
w%ﬁiﬁ%ﬂmmﬁkw ﬁgmmﬁgﬁﬂiﬁ’
SRS T I 0 F N g Pk B € B b P 1K
%Eﬁ%}@”%ng(LDLC)bkE’* g ® B
%R g v "ERER (HDL-C) kR o - VP4
LDL-C 5 e » i RABE ¢ A4 e b
N ? b2 ;g«,mmk % » HDL-C 5 4F "8 F % > ¥ iRz ow
XoF g sLe I PFIMF N iRt % ¢ LDL-
C/HDL-C't g B g2 A2 E 48 {oig WAk o

o

BN 8
KGR » SRR R R S AHE R RE - WiRRHEREE T RS RERE
—EARFIRERTRE (BT ek T e - FEERIHSHY
A o BT R BRI
AL AL L P AT SRR B EE « %I A EAIRERS
b i BB GERY SRR AR [E © R 2ARERGTER - K2 =CHEHT
LB fEny - A SR bR R - K - Omega H5H5ESE
wREtEES (RS B EER . -3 BSfpfE
f\ OISR ) - NJEE RV (RS 35K . w-6 BsfifE

BB G EbAvEYH - T adk ) EE20HE . -7 BSRRES
315 BAEY et TEHET - RO fe FlH . -9 HSHEE
Shi T Crisco |, FH « Mo RALIBAD i © BRIRSES
qrrHTﬁFH‘ i 5{1% nufl:Hfiﬁi' frErit ’1‘5‘;2%‘, » Ml B

« e EREHR

SRR ) - (HabEfR s — i aIAE AR

Hﬁwé.mutﬁ”ﬁﬁ ‘ mﬁ’* SE 1R SRR R - e
5B MR 7 S (BB o (H-E RS B A 5 8 A P - HihifE

Reducing Trans Fats for Health Benefits
(’ V]stn/e Reduce/eliminate trans

sherapenoi ity fats with increased oil N trltlon Facts|
stability, requiring less Appearing
hydrogenation on produdflubels

as o

Achieve yield parity and January 2006
stack with Roundup
Ready® trait U e
Reduce linolenic acid to T ——
<3%

Launched in 2005

Linolenic Linoleic i Sats
18:3 18:2 : 18:0/16:0

Standard Soybean I

Vistive 1 - Low Lin I

Vistive 2 - Low Lin - Mid Oleic

Vistive 3 - LL - MO - Low Sat
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Increasing Omega-3 for Health
Benefits

» Benefits of Omega-3

. i (ALA)
D~ 6 100 New Bio available
% % § 80 Omega-3 (0]
; é 4 s 60 &% Other Poly-unsaturates :
B — .| I 6 3 1
2 § 20 ® Mono-unsaturates — —— —_— — —_—
o ol S 1 o 5 \/8 \/11 \/14 \/17 \/20
SDA Oil Soy Oil Fish Oil Control Biotech
Score of zero indicates no taste Oilseed Oilseed (EPA)
2 SDA oil is more stable than fish oil
g P Stabilized 20% SDA &
%; 300 3 1
s 200 Stabilized Fish Oil L L L o _
3 150 i 4 7 10 13 16 19
é 100
é 50
0 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 (DHA)
Days at 55°C
n
MONSANTO %I
Area Harvested Production > 5 ,‘éy 3 2 [ i
(Ha) (tonnes) #‘ )EJ-& -7\ { 7}" | 13
Castor oil seed 1518427 1865447 A’T
Coconuts 12073770 62450192 Hig i By R4 ]}g
Cottonseed 32168291 47076688 Castorbean | EERE Ricinus communis Euphobiaceae  KEEFL N
: Cottonseed| Hkf Gossypium spp. Malvaceae §RZER} o
Groundnuts, with ER
! :heum 25417815 45654289 , . ) s Coconut i Cocos nucifera Palmae FEER 2
Linseed 2252103 2305369 + ?]L - =~ ‘/\% Hemp KR Cannabis sativa Moraceae  ZR| 7
Sl el L inseed(Flax ZEfE Linum usitatissimum Linaceae  THRER} ﬁ
Melonseed 891855 779705 7}"‘ ! F*ﬁ < Sesame | =R | Sesamum indicum L. | Pedaliaceae #RRFR} 3
Mustard seed 703119 570193 -~ T SN Olive it Olea europaea Oleaceae  REF} N
Oil palm fruit 266478732 T e Ol Palm | kg | Elaeis guineensis Paimae  HfEAL ?
Pallr,nkernel 18053325 14957371 E'7 TR T' +«j»_ \ Perilla | (%#k)| Perilla frutescens Labiatae  BHEF '::
- e ﬁ T Rapeseed | i3 |[Brassicanapus (A#3)| Cruciferae +Fitf} E
Olives 10309274 20396699 ré-, B };‘ N Brassica campestris (b 33) A
Poppy seed 92265 64522 * Jojoba Simmondsia chinensis Euphobiaceae ABEF} a
Rpesed T ) L St | | o on | i
S JA
Safflower seed 816588 670318 Soybean | K& Glycine max Leguminosae T} 7
Sesame seed 9416368 4847921 Sunflower | [H2E Helianthus annuus Compositae g} %
Soybeans 111544703 276032361 Tung SEE Aleurites fordii Euphobiaceae AERF} F
Sunflower seed 25453574 44551095 S sh o, & %g ~ 4 A %g_ T'F;ﬁ' LY 7}'?!5'7}": }é] (aleurone layer) g —ﬁ %v
Tung Nuts 172685 468038 E ‘:’f"/\i'] /y\ 7r 7 4./% Jﬁ *E'J__#;' 'H’-/‘% 26
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Some Examples of the Wide Use of Vegetable oils

Edible oil uses Technical oil uses

Salad oils Pharmaceutical products
Margarine Soaps (C6-C14)
Shortenings (4= =i ) Paint and resins, coatings
Cooking oils Linoleum (/¢ g&)

Fats for the bakery Cosmetics

Confectionery, mayonnaise

Lubrication (C20-C24)

Oils for the canning industry

Chemical, candles

Feed fats

Plastic coatings

Bio-diesel: 2 F & ¥

o A ENEE BT HE %f‘i

o N
o 42 %% (crude oil) :
ESL i b

o W

o TREE 2 TR MR
«'f ’}l- @’Vf/z ‘/p t]'ﬂi/d’

d e 8 5% 4e 12 4 (refine)

953 > V%"‘/‘ﬁ"?‘r(%f?—{;}ﬂ) EE'fr'l’*

(& i)e

RILFEY: B

BIOLEA Stone mllleﬁ&‘:,ch pw#/*ﬂ.*_ﬁ :E-I-M* °

organic olive oil A a

=il O

'n{n WAV XED) *mn ;m:m IR0 WA #EW) K r.mrHJ

_133 49 2k 9 K B8 1% - B

I RN L

® May 2012

Food Qutlook

OILSEEDS, OILS AND MEALS °

PRICES 1°

As the 2010/11 season (October/Septermber) drew to a
close, it saemed that supply-and-demand tightness in the
oilsead complex could continue and possibly intensify during
2011712, Yet, market prices did not reflect the prospective
tightness until early 2012. In fact, international quotations
for oilseeds and oilcrop products eased during the second
half of 2011, when ample 2010/11 ending stocks overlapped
with weak soybean crushing and a slowing world import
demand. Falling feed grain quotations and growing fears of
a global economic recession resulted in additional downward
prassure,

However, the slide in prices came to a halt in January
2012, when news of adverse weather threatening the South

Figure 22. FAO monthly international price
indices for oilseeds, oils/fats and meals/cakes

(2002-2004=100)
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Cleaning /Drying

Sorting / Dehulling

‘||’ Pressed oil

Crushing /Heating M Filtration S
¥ . ¥
N
Solvent Extraction ﬁ
[ solvent Exeaction 7 pressed

Crude 0if
Wetcake 7 Miscellz

Desolvenng Rernving solwvent
#H meal
CELEE L
Bh ) frie .
RHEAHIL) | s

T

Meals | #
b »

to refining

* Oil seeds
=» 1. oil or fat (price)
=> 2. meal (price)
=> Total price = oil + meal (& ¢ F »
B-R Y £ 3 ~ minerals)
2> Jlr s F R ETR

o FEF ¢ kiRl = ey gt o W R
o Magfatty acid
* By (4ot B Biq)
s FABEE R LN LR MK
(F\'fgaiineE :i) ,A/ ’16-:-:-?" R
o%’?a
o 3 -%
SRR AL SEMA R AR L
(Fid 40 AhA T B4 )
e Wax : Jojoba, 1 & 7 5 C,,: Cp, & + (F8+fR) >
M fﬁr‘),{’s,i?* Jo20 T2 e+

]y 2
A U
e Vitamine F : cis-cis linoleic acid which can
prevent# PR A it (i F 505 1Y)
B DL 4 ZFFFEIE I 4H AT B e & -

¢ Vitamine E: tocol and tocotrienol 2_ .f;'{,ﬁi(."l a-
tocopherol E{t 4 57 » YR ER) P FLF LA F o
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Table 9 Total Tocopherol (T) and Tocoterienol(T3) of Qils and Fats

Onl and Tocopherol(ppin) Tocaterienol(ppm) T+T3
Suis - (Total ppm)
a-T G-T %-T &-T %T g-T3 Z-T3 ¢-T3 &-T3 %-T3

Paim oil' 256 - 3i6 7O 3s 143 32 286 69 45 1172

Oalm oil 279 - 61 - 31 274 - 398 69 69 1081

Palm oil® 152 - - - 17 205 - 439 94 83 890

Soybean 101 - 563 264 100 - - - - 0 958

oil’

Safflower 387 - 174 240 100 - - - - 0 801

oil’

Comn oil' 112 50 602 18 100 - - - - 4] 782

Cotton- 389 387 - 100 - - - - [} 726

seed’

Sunflower 487 - 51 8 100 - - - - 0 506

oil’

Peanuwt cil 130 - 216 21 100 - - = - ] 367

Cocoa 11 - 170 17 99 2 - - - 1 200

butier

Oliver oil* 51 - - - 100 - - - 1] 31

Coconut 5 - 6 31 5 1 19 - 69 36

o1t

Palm 135 - - - 38 21 - - - 62 34

kernel oil*

Lard 12 - 7 - 73 7 - - - 27 36

Source: . = N
= ~

1.H. T. Slover (1071) Palm oil 85 | #FH

2.Ab. Gepor et al.(1983)
3.The Lipid Hand Book (1986)- ed. F.D.G??
4.Ab. Gapor (1984)
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c BHITFE R fFAEIHDK .
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Oil palm—Elaeis guineensis

Oil palm—Elaeis guineensis




Palm oil is derived from the mesocarp of the palm fruit,
while palm kernel oil is derived from the kernel of the fruit.
The chemical characteristics of the two oils differ in terms
of the fatty acid composition. Differences in chemical
composition reflect themselves in differences in physical
properties as well. The main differences in the chemical
composition of the two oils are as follows: -

Palm Qil Palm Kernel Oil

Consists mainly of palmitic ~ Consists mainly of lauric acid
acid C16:0 43.7%, stearic C12:0 48%, and myristic acid
acid C18:0 4.4%, oleic acid C14:0 16%

C18:1 39.9%, and linoleic

Olive—Olea europaea

acid 10.3%
A\ B (9 F)
= 5 ny .
~ SRR T T
i < JE T £5= AT ]23 af’ ’,,% ﬁp% AT
| — J_%;P- d ’WB»F\ &5 Fi X T 334-5 5%
- ., air |

b A= T ——————
et lnaiicl] 15 1 58

* i B > 2% l
v

[ ¥EEN T |
- AN S = = |
[(f=mimis’s | [ A miES
- -
> | i BR e |
- - -
W AR S B AR 1S B @Tﬁ bi = §isd ¥E I Wy e
Exlln'\-flr:. .n urw Purnd(c.
ive ol (o)) i Qlive oi |
E‘-‘fﬁ‘ 0. ES%) \E.._I?*i 1%1 (BEE<1%)
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sedis r E — Eoles
S List of crop plants pollinated by bees , — g

Brassica p p p y @ x G j lil [ ch=| 1 LS4 = = Q
alba ik MERD) EE =8 E8F :7; HEEZ BE BRI F’l‘r& st LepE F—3 F—=
Braslsrca Honey bees, Solitary bees B '_ i @%_ - MR O3E8 o .

Mustard . {Osmia cornifrons, Osmia seed 2-modest temperate id 55 EE E =2
e, lignaria) < =
Brassica RE: EEEEBRENEE
nigra e -# T8l (kai@tari.gov.itw) FFIEEEA 2014/5/1 £ 104
.Brassica | W t==: Charng, Yuh-Chyang;

Rapeseed Honey bees, Solitary bees seed 2-modest temperate
LR | RN FTEA VAR - BB T

e | | 1 NBRRACHEIRENEN - ARISE  BETRRRALME -

Broceoli orer.acea Honey bees, Solitary bees seed 1-little temperate 2 %Eifj\fﬁaé’éﬂxmiﬁﬁTﬁ:%E?)ﬂJ?‘}E}‘EE 3 @M»’J\iﬁﬂﬁ‘éﬁ'ﬁﬂﬂﬁ%iﬂﬂiﬁl%@ﬂ& » @ﬁtigy‘
cultivar RN - BRrEBLE R TRERGIHFE RN (BERE) » MEVERITH
Brassica W+ BEFRETRERGEE AR A LR ERIET)  BEERERETE

Cauliflower oleracea Honey bees, Solitary bees seed 1-little temperate E}]HE)&%@'EJ : = o
Botrytis ' 3. BEEEICHW A S EERE  DREANEE BEHER - HRRR ARG LT - ER
Group FRRTERE S « FOTCHEE /TR B e i LA A e » iBiF TSR A g A -
Brassica 4. BUNCESRITE DA SR - FFEEIRSEE T EE 70 R & H(sell-incompatibility) » &
SR _ _ RERESICRINYETREE  ERILENIIREEERE - (KEREHEMIZES

s Capitata | 10"y Pees: Soltarybees | seed e tomperata B BREYL EEUESORSL L) o EREBIERES(EME SIS » EILHS e
Group éJ’ﬁ“ﬂm%%ﬁElﬂfﬁfﬁ iE - RESREEM A AR SN EE R R B EEE
Brassica

Brussels CEEE) Hnney haes Snolitary hees sear 1-little temnerate

(EX S

fmE 2. £ & % (silique), & 5-102> 4, & fwm k&
2. d B g b "F'&}a—ﬁ;g By
(septum), & = % 3. = BPF 5 B &,
BERTEWE  EHRE LD I LB 9T
= B T RS DTEA) A 2 4 & AR
R B REH 2 & RS ERME B FRES
SREFCHEEEE AR IED S 2
g R o TR R T R A R
o A o ES HERG A 2 R
"‘J}—#fﬁ;}‘ ’;':"hFFB’?fE° 31

Brassica napus L. gar. nap'tls
& @(rhomas Schipke




TEslD)  FRHELL)  TRINTLY ) SARJL
7 FERUEE |32 | Google #E b
x i [
b5

ﬁ%
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ST EEEEETRS R

FEFL {Caryopsis )
ST ISR EEEEE

#5 { Samara )
BIREy—EEET » BRI R

EER (Mut)
TR EREA-T R ST

SSEER ( Schizocarp )
ER LR T RS  FHE B

ﬁ%

R {Legume )

R R — O BRI » RO AERER -

BEEE (Tollicle

Typical Fruit Of The Mustard Family
Brassicaceae = Cruciferae

valve valve
(carpel) (carpel)
valve septum
(carpel) septum seed

bearing seeds)

seed  Qyary Cross Section

(©) EM. Armstrong 2002

Silique (composed of two carpels)

My ¥2  ER FRY

-

Capsula

FRERIRS el o

R R — O B A O T R R TAR IR B R B R

FHE {Capsula )

FE PP (B kPR M A b O BEE AR R BRI » R £ 1EmET5 »

b
Figure 184, - Longitudinal section of tomato flower, x9. A, Tip
B, three anthers, greatly enlarged.
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Table V. ANNUAL OIL CROPS AND THEIR FATTY ACID COMPOSITION (%)

Plant Chr.Ne. Palmitic Stearie Oleic Linolele Linolenic Erucic Ricinoleic Other
2n {16:0) (18:0)  {18:1) {18:2) {18:3) (22:1) (18:1)

Edible cils:

canclal (Brassica napus) 38 5 2 53 19 9 - - 2
Cotten {Gossypium harsutum)? 52 23 3 18 54 - - 2
Linola (Lipum usitatlssimum) 30 6 4 17 72 1 - - -
Mayrze (Zea mays) 20 11 2 24 S8 1 - - 5
Feanut (Arachis hypogaea) 40 9 3 57 23 - - - E
Safflowerd [Carthamus tinctorius)2d 7 2 12 79 - - - -
Sesame (Sesamum :ndicum) 26 8 i 47 ag - - - 2
Soybean (Glycine max) 40 i2 4 25 51 ] - - -
sunflower? (Hel:anthus annuus) 34 T 4 16 73 - - - -
Industrial oile: 4}; -"];_-’:]‘

Castor (Ricinus communis) 20 1 1 k} 4 Trace - a0 1
Linseed |(Linum usltatlssimum) an 7 4 20 17 44 - - 8

i 42

Rape? (Brassica napus) 38 4 - 1 14 8 52%}1_%% - 11°
Turnip raped 20 3 - 27 18 9 31 LA 123

{Bragsica campestris) 32
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Sunflower — Helianthus annuus
EHE R B i
g 1990 kg 1750 kg ?‘E%ﬁ*ﬁ 'f*’” ’*ﬁ’*—‘w‘\ B A #
A 45-50 24-36 TR AN gxg =7 o
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Sunflower — Helianthus annuus
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DOWNLOAD DATA COMPARE DATA

Row Area- ftem = Element ~

coLs Year =
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METHODS & STANDARDS

stat3.fao.ong/d

Ty uawgte nEe

WNLOAD DATA COMPARE DATA

SEARCH DATA  ANALYSIS METHODS & STANDARDS

‘ hectogramme (100 grammes) per hectare

World Wheat Yield (Hg/Ha) 32682 95
‘ hectogramme (100 grammes) per hectare ‘
Rice, paddy Yield (Hg/Ha) 44858.75 Fc
““““ Maize Yield (Hg/Ha) 54997.01  Fc
World Soybeans Yield (Hg/Ha) 24746.34 -
Soybeans Yield (Ha/Ha) 24746.34 Fe
Groundnuts, with shell Yield (Hg/Ha) 17961.53 Fe - -
Groundnuts, with shell Yield (Hg/Ha) 17961.53 Fe
Sunflower seed Yield (Hg/Ha) 17502.88 Fc -
Sunflower seed Yield (Hg/Ha) 17502.88 Fc
Rapeseed Yield (Hg/Ha) 19918 .43 Fc .
Rapeseed Yield (Hg/Ha) 19918.43 Fe
Sesame seed Yield (Hg/Ha
(Ho/Ha) o144 e Sesame seed Yield (Hg/Ha) 5148.4 Fe
Linseed Yield (Hg/Ha) 10236.51 Fc - -
Linseed Yield (Hg/Ha) 10236.51 Fe
B -
N 7, g N \
s———— FTrAEHAE2Z ) L Vieldcomponent 2 £
¥ K Sesame—E E G AV — B SECA BB
N | Maturity > %@ | sgee | LG AR .
P 2N 2. Yield component £ 3 3t 2. B h—%
LB~ FUGRR ;v‘;g‘-/g)iw];p%jg\g;;aw\
d A El t Cod El t Item Code It ¥ Code i unit val Fl F ¢z % 5
e rea emen ode emen em em ‘ear Col ear ni alue ag Wﬁﬁ ez (T r )%&% ? ifl_
Africa 5419 vield 289 Sesame 2014 2014 hg/ha 5514 Fc calculate v v
seed PR AR Y ES & 2 L
CRER XA > Tap | € 1 2¥uz
central 5419 yield 289 Sesame 2014 2014 hg/ha 8459 Fc calculate LS 1. SR &
America seed 2. 838 2.#%
v anR v
i:::l;ca 5419 vield 289 z:::me 2014 2014 hg/ha 5829 Fc calculate £z &’fgp;:ig afl
ERE
) [ XNz
Eastern 5419 vield 289 sesame 2014 2014 hg/ha 14018 Fc calculate @ﬁ_‘@ 2
Asia seed 26BN d
south- 5419 vield 289 sesame 2014 2014 hg/ha 5172 Fc calculate B 2 mhid
Eastern seed
Asia v
western 5419 Yield 289 sesame 2014 2014  hg/ha 9834 Fc calculate o fﬁ% = _)‘ﬁ)ﬂ'lgg QUALITY
Asia seed @/)—

hectogramme (100 grammes) per hectare

1. 4ty

2. 848

#3

PRODUCTIVITY

A concept map for using different criteria to improve crop yield, quality and production.
Plants, Genes, and Crop Biotechnology - B85




L\ ’ ér‘ ,Lz B Google ! IEf ele By Google 81T @D PADSTAT [} dEd-—wes
" - S COUNTRIES REGIONS SPECIAL GROUPS a. ELEMENT
| ’ ~ \\‘_:'._ /J N — ——
C
) World + (Total) = () Area harvested E
/ / » / World > (List) Yield €
l E. ﬂ ) Africa + (Total) (=) Production Quantity g
) Africa > (List) | Seed ‘
) - Eastern Africa + (Total) I
(_ ) -- Eastern Africa > (List) -
Select Al Clear All Select All Clear All .:
C h 1 O {/E #@% ‘e: A & World + (Total) x Production Quantity :
ap il L — ;
—$ =z —f e e 2 , - 1
$F < << }-[_SE &Eﬁ \7\|<, 1/ECF Roots and Tubers, Total > (List) ~ t
KI* N )[L () T.'een;m,'[a'.al r‘["l’Dla\I]- - : ff:‘:
Treenuts, Total > (List) () 2[}1; B
() Vegetables Primary + (Total) 2011 4
#: () vegetables Primary > (List) (2010 R
¥ 35 R 20|
) o v ) Select All Clear All Select All Clear All
PO ‘Vegetables Primary > (List) = 2014 x I
[Tomatoes 2014 | tonnes | 170750767 JWKIREBRMRACKESRITNIC D - 8| w NS - MESH  AHNE.. = T
(Watermelons 2014 | tonnes | 111009149 A LT B
Onions, dry , 2014 | tonnes | 88475089 R RETUME  BEARARN  BTRILOMRLEY (2
Cucumbers and gherkins 2014 | tonnes 74975625 BREE) - SECFENNESD . BT TKE, S5 - FBHE
Cabbages and other brassicas 2014 | tonnes | 71778764 HARAES "HE, - B4 7 THR, REOES  ERRRGR
Eggplants (aubergines) 2014 | tonnes 50193117 ANEEBMUEE BETORN E5EE EERENSEs . 1B
Carrots and turnips 2014 | tonnes | 38835235 FHHEECAREER  \FRRNASHEES  MHRASEE
Chillies and peppers, green 2014 | tonnes 32324345 EAAEENL - BTARBLE  \EhETEaR -
Melon;, other (inc.cantaloupes) 2014 | tonnes 29626335 ERRRENER . \SRERESENERAE | ERAGEETE :
iumpkms’dsqﬁ?‘Sh and gourds 38}3 tonnes ;5‘59222 —EEETER  BATREME  ERUROSZHEOMEEE zrspnas 3
cttuce and chicory tonnes 7 B —MSERESNEEET  SRONASE  ERMUES
Garlic 2014 | tonnes | 24939969 B HERTROMEEENEY BEDESEAS ADSNEE
Spinach . 2014 | tonnes | 24277812 SRELRLNEE - SERGLRTESNLENSE—LERRORET (MBEA ) B - RESNHE
Cauliflowers and broccoli 2014 | tonnes | 24175040 SMANE T BRRE L REMNRE - BREBONEAAA) T HBEREENATREANND
Mushrooms and truffles 2014 | tonnes | 10378163 ST - CANANR LS AL  ARBEE—(EY  RE—BELEE - BEESE - BEF - NTAH
Okra 2014 | tonnes 9623718 - .
éspﬁraglsi o s 3813 Eomes ;22%? BENRESRASSHE  Bralte  ALISEENERR REABONEDRSHEIRY - BaAe
CCXs, OUCT a/1accous vegelables onnes £F BUHBSE  BUASTHENESEARIRAR SEUEMERSERE SEELEAEMLE -
IArtichokes 2014 | tonnes 1573363
Cassava leaves 2014 | tonnes 77079 Bk ()
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