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Unit 1
1. Seed—Grain Structure

All cereal grain seeds consist of two major
components, the germ, which is an embryo plant,
and the endosperm, which is a package of stored
food,® These two structures are packaged together
within a wrapping,the pericarp (seed-covering),®

2 epidermis
3 hypodernis

15 nucellar cell

Jgaleurone
Jf-7 endosperm

wheat graln, longitudinal section showing bran layers

The pericarp consists of several cell layers
that more or less seal and protect the germ and
endosperm from the external envircnment,® From



the surface inwardly these cell layers are arranged
in sequence and called the cuticle, epidermis and
hypodermis (mesocarp),® The innermost cells of
the pericarp are cross-oriented in relation to the
other cells,and they are separated by intercellular
spaces that interconnect with each other,and with
intercellular spaces at the base of the kernel where
it attaches to the feeding plant,® This point of
attachment provides entry of kernel ingredients
from the plant to the kernellduring formation,
Also, it provides a point for escape of moisture
from the seed during the ripening process and for
re-entry of water when the seed is exposed to a
moist environment,

In a word, the seed covering packaged the
kernel ingredients into an intact capsule and
protects them from contact with free moisture,
external mold and bacteria, Consequently, it will
be realized that injury to the seed -coat and
cracks in the kernel invite immediate infestation
and deterioration of the seed,®

The germ is a distinct structure easily observed
and easily separable from the endosperm,® The
bulky portion of the germ is called a scutellum and
it is the feeding organ of the embryo,® Digestion
of food from the endosperm and transport of food
to the embryo is by way of the scutellum,® Most’
of the oil, sugar and ash is found in the germ,
and about 20 ~ 25 percent of the total protein is

e 2 o



found there,

The endosperm is also a distinctly obvious
structure constituting from 80 ~ 85 percent of the
total kernel, The outermost layer of cells sur-
rounding the endosperm is the aleurone where most
of the storage protein is located,® The rest of the
endosperm is made up of soft starch and hard
starch, Virtually all of the starch in the kernel and
most of the protein is found in the endosperm, As
has been said, the endosperm is the food package,®
The food is primarily in the form of chemically
bonded starch that supplies the energy mnecessary
to maintain the seed's life (respiration and meta-
bolism) and to promote embryo growth (germina-
tion) when conditions are favorable,® And there
is also food (aleurone) that eventually is used to
supply the protein “building blocks” for the
growth and the differentiation of the embryo ,®

Through the winter the seed is in a dormant
or quiescent condition, As the time for growth
approaches, the storage-starch and the storage-
protein will be changed to usable food forms,®
In fact, the germ is unable to utilize the stored
food if it is not *digested”,® This digestion is
termed hydrolysis,

Words

seed [si:d] n, ¥ S 4
grain [grein] n, M, structure ['straktfs]
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n, &, AR
‘cereal ['siarial] a, R®&
KMy n, B4, AR
major ['meid3al
a, FERH
component [kom'pou-
nant] n, #4, K5
germ [d3omm]
n, &, BB
embryo ['embriou]
n, W, BH
plant [plamt] o, &%,
I, i, 8
embryo plant Mtk
endosperm ['endou-
spaxm] n, BRZ
package [‘'paekid3]
n, f; vt, W
store {stor] n,s vi, 3%
food [fu:d]l n, &%>
SRt
wrapping ['reepil]
n, K
pericarp ['perika:p]
n, K
seed=covering [si:d-
'kavorihl FhEz
several ['sevral] a, JL4~

cell [sell n, %A, T8
. 4 .

% 4R

layer ['leio] n, B

seal [sifl] vi, ®HH, &
% o, XS

protect [pra'tekt] vt,
Ry

external [eks'ta:nl] a,
SMER, SMBIY, SHFH

environment [in'vaio-
ronment] n, FhE

surface ['se:fis] n, T, .
K, s, AU

inwardly ['inwedli]
ad, JyHEHE

arrange [a'reind3] v,
LHE, HEFY

sequence ['sitkwons)
n, £i8E, JE

cuticle ['kjurtikl]
n, fHMRRE

epidermis [epi'ds:mis]
a, FRZ, SPEL Hp5%E

hypodermis(,haipa'da:-
mis] n, FE,ETHAR

mesocarp ['messkaip]
n, WRE

innermost ['inemoust]
e, BTN, B

cross-oriented -



['kro'sorriontad]
a, BmHRHy

relation [ri'leifon] n,
XE, KR

separate ['seporeit] v,
S, B a. oJF
M, HAIMEY

intercellular [;into'se-
ljulal a, #HEMAHK

space [speis] n, 284,
5] PR

interconnect ['intaka-
'nekt] V.3 1, m.ﬁﬁ
R, HEZSE

base [beis] n. A, KK
¥, KR, i

kernel ['ko:nl] n, #%,

B/

feeding ['firdih] n,; a,
Loy, HFE

attachment [o'teetf-

"' mant] o, HHF(H),
%) '

provide [pro'vaid] v,
B, fyy

entry ['entri] n, 0O

ingredient[in'gri:djont]
a, Har, Eﬁ,ﬁkﬁ

formation [for'meéifon]

n, JBR
escape [is'keip] v, &8I
moisture ['moistfa] n,
BE, K MK
ripen ['raipenl] v, R¥
process ['prouses] n,
ﬂﬁ’ I}?! vt, ﬁnI
ripening process ['rai-
ponil) 'prouses]
R E }
re-entry [‘rir'entri] n,
BN, EE
expose [iks'pouz] v, B
&, e
moist [moist] a, ¥JBHY
shield [fi:ld] n, /NE
R, HE#h
intact [in'tekt] a, k3%
G, RS, 5
B
capsule ['kaepsju:ll’
n. ﬁ%
contact ['kontaekt]
n,; v, Bl
free [fri:] a, HH/,
AZLARE, e
free moisture JPFESK5
mold =mould [mould]
o, BH
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bacteria [beek'tioria]

o, HH

consequently ['konsi-
kwontli] ad, &3
realize ['riolaiz]
vt, B
injury{'ind3oriln, 4K
coat [kout] n, Fip
crack [krek] n,; vt,
BR
invite [in'vait] vt, B
immediate [i'mi:djot]
a, FEM, LHIA
infestation [infes'tei-
Jen] n, B3, KEER
deterioration [di,tiario-
'reifen] n, 473, R
distinct [dis'tihkt]
a, '—57&3‘@5‘3, WA,
i BT B0
observe [ab'zo;Vv]
vt, YL
separable ['separabl]
a, WHIFH
bulky [‘balki] a, BEXHEY
portion ['poifen]
n, —#%4
scutellum [skjui'telom]

n, R
e B o

organ ['as:gon] n, 2F¥,
P s
digestion [di‘d3estfan]
n, HILIER
transport [treens'poit]
vt,; n, B
oil [0il] n, W1
sugar ['fuge] n, ¥
ash [ef] n, K&
percent [pa'sent]
n. Eﬁ.ﬁ
total ['toutl] a, HH
protein [_'prouti:n]
n, BHR
distinctly [dis'tihktli] -
ad- .\E%’ @ﬁm
obvious [‘obvias]
a. HEE%
constitute ['konstitjuit]
vt, MR
outermost [‘'autamoust]
a, BIMEH,EE LM
surround [sa'raund]
vt, E%, L
surrounding [so'raun-
dih] a, E“]Em' n.%ﬁ
aleurone [3'ljusroun]
n, BiRE

storage [ 'stoirid3]



ﬂ. tg&’ ﬁﬁiﬁ
locate [lou'keit]
Ve jE """ &EE’ E?
rest [rest] n, FLTH,
#ik
soft [soft] a, K,
L9514
starch [staitf] n, &
hard [ha:d] a, FEHY,
T i B
virtually ['veitjusli]
ad, Lk, FELL
primarily ['praimorili]
ad. —é_%’ ﬁ;i&
form [foxm] n, B, B
ii V. *Qﬁz’ %&
chemically ['kemikoali]
d, ¥k
bond [bond] v, 4
n, &, ¥EMN. &4
supply [so'plai] vt,;
n, {4, HOBL, QR
energy ['enad3i]
no ﬁgg’ *gjj
necessary ['nesisori] a,
L'Z‘E:E(J» M‘%B‘]
maintain [men'tein] vt,
HeRy, HE5E

respiration [;respo'rei-

“4Es

fen] n, FRIRVER
metabolism [me't&ebali-

zam] n, REER.
promote [pro'mout] vt,

{28k, Bhk
growth [grouf] n, 44,

Bk
germination [d3ammi-

'neifon] n, R
condition [ken'difon]

n, &4, RE
favorable ['feiverabl]

a, A
eventually [i'ventjuali]

ad, é&l:j:, G
building ['bildil]

no ﬁﬁ%’ ﬁjﬁ
block [blok] n, B, &
differentiation

[,difsrenfi'eifon]

n, SHMLIEH, BR
dormant ['doimant]
quiescent [kwai'esnt]

a, MHAY
approach [a'proutf]

vi, B, HiE
change [tfeind3] v,; n,

Bz, Ak
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usable ['juizebl] a, ¥
Ay, AR, AR

unable ['An'eibl] a, &
45

utilize ['justilaiz] vt,
A

digest [di'd3est, dai-
'dzest] v, #Hik (&%)

hydrolysis [hai'dro-
lisis] n, KRR

tegmen ['tegmen]

n, W ,
nucellar {'njuisela] a,
TRl
beard {'biod] n, #E
wheat [hwizt] n, 3
longitudinal [,lond3i-
"tjurdinsl] a, A
section ['sekfon] n,
WEE, W, B4
bran [breen] n, #e,
KA, K

Phrases and Expressions

consist of EB ...... gﬂ)&

more or less RELH A,
ZHHER R4

in sequence Mk, #%E

KR

in relation to XF, H
X"J':F. X‘T? """ ﬂéi;é’ 5
...... A%

each other HE, ik
attached to fiBF, &R

E ...... J:’ E%E ...... _]:
(to be) exposed to B

Froeeee A, 27, B
in a word BMIEFZ

protect---frome-.-

by way of %, 4EH,
S

most of KB

(to be) made up of H

in fact H3, %L
unable to AR

Notes
(Dthe germ, and the endosperm R FE 4K ifcompo-
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