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FRIIHBEF A TG LME - — i FORRBEIER RG] (LA SRR A E - iR
K (green corn) o 38 T BLRETE A Y T oK K 2 8% PRI oK SO FI R OKRSEEARY « 145 2 il
KR b3 e 5 F TR ARF T AR oK (field corn)7E k3% 20~25 K » TEJiz A FL AU B iy i SR A
(Brewbaker 1982) » sifEE Tk (waxy) ~ ffEK (sugary, sugary-2) ~ #EHf £k (shrunken-2, brittle-1)
SR 2 FLARBE > DUKEEHRIE B E IR Rt - H TS A [ AR KN 2E  (Richarson
1960) ~ FE il £k (Ho et al. 1975 ; Helm & Zuber 1969) - fafl £k (Ito & Brewbaker 1991) - #if
EK (Tracy & Galinat 1987)% H 5L f7 JE Bt G FrREl o FRKFRIE iy R B E i e s B B IR AR
S RS H IR B A 75 um I - R TSRS - — RS N RE B X -

AT AN FERER T KK R R SR R 2 I AL B R OB T s 2 HJE . (Helm et al. 1970) - [ Tracy
& Schmidt (1987)DAH T K Ryb#t - F5HIIR K25 WIRAMY 52 R 7L 2e 8 AL KL (endosperm type) AN [H] iy
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S - ARBESE BRI RIESRR N R IR AL NGB T R R R R S A VEEE > DUERERAI IOk
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MFERTS R

AWFFE DL = E T 5% B14 ~ B37 ~ M14 FINFEMEZLAY (wild type ~ 0, ~ shy ~ sug ~ sup ~ wx)#H
BT 18 FRECRIA R Mok (3R 1) £RET G R Y R BUR EE 5 SBT3 08 KB | o Rl -
MG RS ER 7l AR T REET R B KT RKIAAE  —ERMG/ NEHE—1T 45m >
{THREE Ry 80X 30 cm » EHEIYR » NE=EFIIR &R N : P,0s : K0 =200 : 90 : 60 - %3 60 kg K&
B ~ SR A B0 R AR — K e A - HARZ SR 140 kg RHIAZRERIARS L IFH - T DA T otk
RECEk HES > D E R TG TS » RS REE R B R R BRI » HEHZ % 13.5% &7k & » AR
BAFINVKFEN o BRI T - R KT AT 10 AR R T TSR B AR -

KR B R K S5k 229 Helm & Zuber (1970) 5 RIS IE - HRIEURLHIE /T iEA0F -
1 EAMRACE T MR R E - RBRFI0CEREN - 2. KRR - B FE=
WK R R 7B M ik - B DU T AT RIASR 2 - e N THZ (tip cop) » By 24w
(germinal) (FEFTAE 2 )Y T84 1 R R - REEINEIEF S HE (abgerminal)J) FIEFELFH » RAREUT
3 (crown cap) Wi (sides)Z JREZ - 3. #I R .2 REZMERREREL R 17K : 3 HIHEE (glycerol)iFk
oo R - 4 BIRVEIR - BUHSRRZ 0 KUK SR B3R AIERZ - 5. R EMEHNE R ~ JFRF
& LR =82 B > DUEE (um)idske - 6. HIEEER IR - BLUBKEREREK » Rk
REHER T0°CHEETHE 4 /NFR  FEREKESR - HLUFNEREREE SR - SR AE
IR FPRIE (mo/kernel) ~ BEFFREZIEE (um) - JERZFERLEE (um)-RESE (%)~
SR EZIRE (um) ~ FHFREIREIERFHEE 2 2 EEF SR - Fr#ER o8I sELL SAS - General
Linear Model Procedure JE1T%84 /534 ~ SEE{E B 1 LLERBEAERA 734

m R

H=MAFRIGEEE R (B14 ~ B3TAIML4) ke SRR ZLAL (wild type ~ 0, ~ suy ~ sup ~ shy ~ W)FTHH &
T o Y 187 B (R AU SEE 1T SR R MR o BRI - BB RIS T A 2SR (3R2) > BEUR AR & AT R4

& 1 Pl IR E 2GR EME 5 2 Rt BRI 2 Sh R

Table 1. The genetic background and endosperm type of inbred lines of maize used in this study

Variety/endosperm genotype  Genetic background

B14 (B14A X MV Source) BC,

B37 low Stiff Stalk Syn. (BSSSCo)

M14 BR10 X R8

0, Opaque, high lysine content

shy Shrunken, in flated, sweet kernels collapse on drying, becoming angular and brittle
Suy Sugary, endosperm wrinkled and translucent when dry; sweet at milk stage

sup Sugary, endosperm glassy, translucent, sometimes wrinkled

WX Waxy, amylopectin replace amylose in endosperm and pollen

wild type Normal, dent or flint of kernel type
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FPRLEE ~ FEA TR IEIE ~ JERAF IR SRR ~ RIS PIRZEE ~ A m e IER 2 m R YR
BAEFERIGZLEEET R - WA - EBEE R <XRAM R R M - ZRTE
FUE MR (40 B14 ~ B37 ~ M14) ~ JRZLA (wild type ~ 0z ~ sUy ~ SUz ~ shy ~ wX) e i # LIk 5 2 E S
EEFPRIE ~ SRR RIS B A R

SHGEETE RZPIGYINE 3 BT > BURKFRIE Ty M14 58S - e E Ty B14 » IR KL
JZEELL M14 I3 (87.6 um) - H KRy B14 (126.5 pm) » f7J5 F B37 (168.6 um) - JEFEEF IR KZLL
L M14 53 (78.4 um) - HZXE B14 (132.4 um) » fxJE34& 5 B37 (171.7 um) ; REF& & > DL M14 4>
(5.99%) - HKFs B14 (9.0%) » %% Fy B37 (13.93%) 5 VIR KERL - [FIFRLL M14 &3 (83.0 um) »
HAXFy B14 (129.5 um) > f%JZ# Ky B37 (170.2 um) ; 2 B IE 3 27 MR KRR R > M14 Ty
BT F RN IEFE 2w > T B14 R B37 J B IR 47 [ JF AN # A T < BLg - s M s
DA B37 a2 i B J R 2 1 R R EA 2 i > e KRB Ty M14 -

AN SPIIETIA S 4 - FPRIEAYZRBL - DLosuy (135 mo)iz# » H K su, (148.8 mQ) - i
F Ry 0, (187.8mg)E wild type (187.5mg) - 3% 2 [ RS JF LAY H 2R B > L wx JRZLA (102.2 pm) i3 -
H R Fy shy (120.3 pm) » 5%/ 5y 0, B wild type - JEZEZF IR KR - DL wx (98.3 um) iz > HLKRy shy
AR > 5% JF 35y 0o Bl wild type » SREZEBIYRBNH 7.32~10.65% » Hrhi Dl wx RA KD > 5%
H Ry suy Bl shy RIREIE FLAY - S35 SRR R B BUAARINC B4 > Ll wx (100.3 pm) i > F ARy suq (122.8

] 2. EARANEEETE SIS EZ MEAR B S5 4 b 9 T
Table 2. The mean squares of ANOVA for pericarp characters of maize

Difference of

Kernel Germinal Abgerminal Pericarp Average germinal minus

weight thickness thickness content thickness abgerminal
Source DF (mg/nel) (um) (um) (%) (um) (um)
Treatment 17 2980*** 6154** 8274** 62.0** 7022** 673**
Background (B) 2 2107** 39387** 52701** 385.1** 45524** 1330**
Endosperm (E) 5 5330** 2926** 3709** 18.0** 3186** 531*
B X E 10 1980** 1122** 1671** 19.4** 1240** 614**
Error 54 88 136 108 14 81 168

% %% Significant difference at 0.05 and 0.01 probabilities according to ANOVA analysis, respectively.

] 3. EARNEBEEETRRLMERZEIIE
Table 3. The mean values of background in maize inbred lines of maize

Differenc of
Kernel Germinal Abgerminal Pericarp Average germinal minus
weight thickness thickness content thickness abgerminal
Background (mg/kernel) (um) (um) (%) (um) (um)
B 14 176.3 126.5 1324 9.00 129.5 -5.9
M 14 158.5 87.6 78.4 5.99 83.0 9.2
B 37 162.2 168.6 171.7 13.93 170.2 -3.1
LSDy .05 5.4 6.7 6.0 0.70 5.2 7.5

LSDg.o1 7.2 9.0 8.0 0.93 6.9 9.9
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® 4. FRAREAIIR BEIRZ P E

Table 4. The mean values of endosperm in maize inbred lines of maize

Difference
of germinal
Kernel Germinal Abgerminal Pericarp Average minus
weight thickness thickness content thickness abgerminal
Endosperm (mg/kernel) (um) (um) (%) (um) (pum)
Suy 135.0 126.9 118.6 10.65 122.8 8.3
WX 170.8 102.2 98.3 7.32 100.3 39
Su, 148.8 132.8 135.0 9.60 133.9 -2.2
shy 164.1 120.3 124.8 10.63 1225 -4.5
0, 187.8 148.4 143.8 9.59 146.1 4.6
wild type 187.5 135.2 144.4 10.03 139.8 -9.2
LSDo.0s 7.7 9.5 8.5 0.99 7.4 10.6
LSDo01 10.2 12.7 11.4 1.32 9.8 141

um) - B2 Ky 0, (146.1 um) 5 R ZF M EAIE RS 27 SR 2 )2 2 HAYRIA - sup ~ wx fil o, ZFERFLE R
BB IR IR R A TRIE B 2R 1R E 5 1M sug ~ shy K& wild type B R JERE 47 TRIE BE KA 2R R -

18 FHELK R 2 SEEE{EFA R 5 o AR AT AF R EAYFRIR - DL B14 suy ~ B37 wx ~ M14 su, S5 ELE
BRI - SRE kK B14 wild type Bd B37 0, - 4 HIRKZIEE - LL M14 0, (63 pm) ~ M14 wx (72.8
um) ~ M14 wild type (82.0 um)&=FEGH#E Rz - 11 B37 0, HFBHIEHKERNRE (206.8
um) o JEFEFRIR LR R > 2 BRI AR M14 shy (19 59.3 um A1 M14 wx 1] 68.3 um » /E.2
ELRIF Ry B37 0,119 216.8 pm « &R 0 DL M14 wild type f9EE R 4.34% 54 - Hoh M14 shy 1y
4.63% 7 & EiR %R ERIT Ry B73 shy o SEEIREZJE T > DL M14 shy £y 61.2 pm » FK Ry M14 wx
BRI 70.6 pm - 5% /E#E s B37 0o 211.8 pm o FEEFHIELIERE AR JE 2 7210 - DL B4 wx 2
AR/ BHF AR EIEEHEIER MR EEZER 0 Ml M4 0, ZERE K EHRFFHELE
KIRIERFHEEE 31.5 um « 7GRl KSR - " EHGEELE R EMRIL TG HENEER - #
RZEE R & EERENZE -

HEARB Z AR TR 6 > HFRPAIA] 18 ERARBEF R EHBF RN EE - JERFE R
REE - REEE - PR EEERARMERT - MirhE - FRFRREEEEEFRREIFRS
HEEEZES EEEEHER BFEEEEE - ERRREEE - RESEEMNVEREEEHAMZ
I FU] 2 A 2 TEAH R -

T

REZ9ZRER M (tenderness) by P B fF & TR BIFEN —HEERK T - HEARENEEEHFEE
#HEE (Bailey & Bailey 1938 ; Ito & Brewbaker 1981) o [K] [ B 5y it J5 e S5l 6 2K 6 A b 58 6 K A
EMTEN T HRANZE - 2R AEGS  HbkyERE (floury) R BRI H FR—i BH®K
SRR - T SRR RS 75 pm (3G S o (RIS RS - — IR A RERH B
P52 (Brewbaker et al. 1996) -
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AT AR SRR EIZE R TR R 2 RS A e 22 - BIANSR 3 TR — i B R 2 R K2 -
A 139~175 um (Richardson 1960) - i £ MR AYEH T R FIETH T KA T HL IR 17 JE B /2 40~60 pm
(Tracy & Schmidt 1987) ; [ Py Rk RAYEFE FIERFEL R SR/ 57~240 um (3 2005) - 1 [A]—%8
IR EARERIA AR - HAR 2092 B A PSRy 225 (Wolf et al. 1969 ; Ho et al. 1975) -

AWFFELL B14 ~ B37 fl M14 & = flijE A3 SE /ST ZLAY (sug ~ suz ~ shy ~ wx ~ 0, ~ wild type)ffl
AiMEHY 18 FAKIA R ML > ST A [EE L R R A SR B R R R AR E R
AEGEELS -~ AR - B R RS B R E B R R 2 ISR
Tracy & Schmidt (1987)H9#ERAM > KIFLETTRER AT TR (su; ¢ shy) ~ FRME TR (waxy)s i@
K (wild type) K H A RIVREE o SR ERE M SR A0SR 2 S B YRR
YCEG RIS -

]/ 5. EARANFEEEE SR AL G B KR AR S E1E
Table 5. The mean value of pericarp characters in inbred lines of maize

Difference
of germinal

Kernel Germinal Abgerminal Pericarp Average minus

weight thickness thickness content thickness abgerminal
Genotype (mg/kernel) (Hm) (Hm) (%) (Hm) (Hm)
B 14 su; 129.3 127.5 106.3 8.91 116.9 21.2
B 14 wx 195.5 91.3 91.3 6.83 91.3 0.0
B 14 su, 153.8 144.8 151.3 9.85 148.1 -6.5
B 14 sh; 176.3 132.0 147.8 10.15 139.9 -15.8
B 14 0, 175.3 119.5 126.5 7.26 123.0 -7.0
B 14 wild type 227.5 1443 1715 10.98 157.9 -27.2
M 14 su, 134.8 88.3 86.0 9.28 87.2 2.3
M 14 wx 185.3 72.8 68.3 5.24 70.6 4.5
M 14 su, 132.8 100.2 88.3 7.37 94.3 11.9
M 14 sh, 153.8 63.0 59.3 4.63 61.2 37
M 14 o, 183.5 119.8 88.3 5.09 104.1 315
M 14 wild type 161.2 82.0 80.3 4.34 81.2 1.7
B 37 su; 141.0 165.0 163.8 13.77 164.4 1.2
B 37 wx 131.8 142.5 1355 9.91 139.0 7.0
B 37 su, 160.0 153.5 165.5 11.59 159.5 -12.0
B 37 sh; 162.3 165.8 167.3 17.00 166.6 -15
B370, 204.5 206.8 216.8 16.43 211.8 -10.0
B 37 wild type 173.8 179.3 181.5 14.76 180.4 -2.2
LSDg s 13.3 16.5 14.8 1.72 12.7 184

LSDg.o1 17.7 22.0 19.7 2.29 17.0 244
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;| 6. FORNFRIELG S MR AHBH AR B (N=18)

Table 6. The correlation between kernel and pericarp characters of maize

Kernel Germinal Abgerminal Pericarp Average
Characters weight thickness thickness content thickness
Germinal thickness 0.18
Abgerminal thickness 0.30 0.96**
Pericarp content 0.08 0.89** 0.90**
Average thickness 0.25 0.99** 0.99** 0.91**
Difference of germinal -0.50* 0.27 -0.53* -0.36 -0.42

minus abgerminal

z*** Gjgnificant difference at 0.05 and 0.01 probabilities, respectively.

SRR wx ARE R KA = RAREEE S R EHR L E R RS =R - MR
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wxshy) » BIJ wix & PR FH TR B9 T vA PRI & B A B BRI PE T - [RIRF Lok $2 R S8k + H wx
B DR S5 R SR A JOR SR A S A W BRI A (R AT IRIBEOR AR B P i KRR B R B AT AL wx
ELRFY shy FlEHr - SRGRE T HUFT AV BEER MR RDRG TR (wxsh2) - FUIPEREH TR S o 8 A 39 1 e
RIZE R RS & HRAR -
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Effect of Endosperm Type and Genetic Background
on Pericarp Thickness in Maize Inbred Lines'

Guang-Jauh Shieh 2

Summary

Shieh. G. J. 2005. Effect of endosperm type and genetic background on pericarp thickness in maize inbred lines. J.
Taiwan Agric. Res. 54:227-234.

Eighteen genotypes of maize inbred lines combined from six types of endosperm, including su;, wx,
Su,, shy, 0,, wild type, and three genetic backgrounds, including B14, B37, and M14 were used as the
materials. The objective of this research was to determine the effects of endosperm types on pericarp
thickness in three gentetic background of maize inbred lines. The results showed that pericarp thickness
of kernel was significantly affected by genetic background, endosperm types, and interactions of endosperm
type and genetic background. Average pericarp thickness and contents of genetic background averaged
across endosperm types range from 83 pm (M14) to 170.2 um (B37), and 5.99% (M14) to 13.9% (B37),
respectively. Averaged across genetic backgrounds, the endosperm wx had significantly thinner pericarp
thickness, 100.3 um and lowest pericarp contents (7.32%) than other endosperm types. The endosperm o,
and wild type had thickest pericarp thickness and highest pericarp contents. Pericarp thickness and
content of waxy endosperm type were thinner than others, indicated the decreased effect on pericarp
thickness of maize inbred lines.

Key words: Maize, Genetic backgrounds, Endosperm type, Pericarp.
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