shigmemse (Jour. Agric. Res. China) 30(4) : 341~349 (1981)

B AREB XA OHEEREST
S ST TR
¥ o SFEH EEK Ro®

BHE — BRI 3 A > 0T 30 » RAREREFLE T () BIERYW () &R
FREE R METER RS (i) EREARTEHIN S=MIRE » SUBIRIEN g TR AR
R - SRR S RIS » SHTERNS RETAR - MBS E RN &
B METEERYE N RREERSEIENRN S » MEbfREER - M BEXRTEHHIEELR
BB RS BT | TENTE R S K 2L AR R R SR E KR o S
BB E KR » LARBEEEREREN 2B - ‘

ToBEERELR TH BRI B TE  DRHBERER2ME
SRR ET BRSO TR ERS  WERTHESE » #REES & 205K - BRE
S B MR E » R S BB ERBThME  RELRAF EHEEAESEE > QM
2 T EEEEA R EE » T EER PGS o & 2R AL Em o BE B
y B G BRHRESMS AL AEABIEEEY o AL BN BRAZRZESRE
HLEERRIE S B BB FREAZRER -

= hBSETEEREAEZRERAR - BREBEXRLTEERAFERORKS (
34.9%) - histidine, ammonia, arginine, aspartic acid, glycine, valine &% o ] proline,
alanine, leucine SRS BAID NEEEK o REAEMOTEERMIAS » BERENY
BEK

BEAEAELEBERLESSHMRER (69% ) &8 (Mertz 5§ » 1964) » frHEREMA
EHERELEE - AFEAZIEELREE  BNEERSBATS » URBELELTRIRGER
BB RS » IEETERLBAST » HFETAF L ERE o AN IIREREX » #xH
ELEEEEREN  FTUERERTEN R ERMERAZE » BHEME - XRABRT 5 HLEE
BEK - A—RBERNE s TRBRELGES=Z=ETRATERHEEATHERE - BEBRES S
REEZE - B—JFH » AFERCBREALR » MREEEBRERTRA BERESNH ELEM
REVELE ) HERHE  BRBREL RS SERRNEY » ANEZRARRRELTRRALER SRS
—3  FIEKATRHNEAY - BRBERS SEREN ETEHETENBELER TS E - ik
i Y e fENE AR B E B kY + LB AR F—RE 4T > DB R SR AN -

EREEAREAESENEEWS  BEESL » BRFTEE—F o Hayes (1913, 1922), East
and Jones (1920), Lindstrom and Gerhardt (1927), Frey (1949), Leng (1951) %58 HFEE
BHEaESEE - (A Aseeva (1972), Golodkovoskii (1970) RIZBEAEGEZ EESHME » i
BRERBEERPE - Ruskova (1974) REBEREEERKMAMERERLE - ks (1978) Wy
FEEAEEETESESREAEERPHE » AERREEEBEE AR RERZHEELS

L. EMERERRIT FRSE 5§ 1001 5 -
2. KFIATE + IESRTIBIR A DIFEPTR A - Pk o S5A 100 BIHS -
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BARF e

MRNEEAECRESEAERM BB » # Arnold % (1977) #% » BEMYHESE
PEEEVIRIIEMM (r=0.70 » FEHEZHREIEEX ;> 5 0.83 » MBS EXRER) » TTREK 100
gm ERAPFZERREENS  MREAEYBAMN (r=-0.12~-0.33) » FUEAESE

(%) #hn - BRI SR (%) IREEZEIN > (RERREERT—2 o Paez % (1973) #E4ER
AfEim (r=0.68) » A REBEXRFEHAAEBANE (r=0.16) - AEEAESEM 100gm EA
BHRoEERBEERSAMEN (r=-0.51) -

Hayes (1919), Leng (1951) SW7c¥@EXE » EMHEATHESAB SR  BEERNE
&> TAERASERBEMAEREFRE - 7& Sreeramulu and Bauman (1970) it
HIEEARERAEERREENYE  WELEREI 0.0, HEER » 3 o0, B 0,0, HEkSER
HHITERD » HeB 0200, B 0,0,0, MABEEMEE » MIZETK » B BERNIEHHIEELRESR
HeRUREENPE - BHEE (1978) ARIREXNELAESEERENME - B ELRRIEY
(s » HERERERRN S8 HEYE (Sreeramulu, Bauman, and Roth, 1970) > Tig#E
EXTFHEERMNEARTEELSEE

Robutti % (1973) W7ERE EREQ B IEEBMAYHEB » 38 lysine, arginine, glycine &
aspartic acid ¥R EEHEAEKES » 1l alanine, leucine, phenylalanine %Ay4 & RIEHE -

ERMOIBFE—RNN 3.5~6.0% TGS HERETFIEY > HIEBEE  (realized
heritability) £ 0.6~0.7» #ih 5 (R EH B E B EIAMI (Spraque, 1977) o 76 FIE R BB
61 R My EXORER » BRI S SRR NER > SO EXEEHRANK  (Leng,
1961) - #j& Flora 84 Wileg (1972) 4#7% M 725 fE £ R AV 515 » 25 opaque-2 HEAE
EF KM TAIEM » (PP AIRER » WBERESEE 9.5% > MIEEKRESR 5.2% o Ruskova (
1974) HEEK Fi 895 > BB Fi SBSSREEUERERAE (xenia-like effect) » FE;
MEHEREYE -

# H 85 B %
— ~ REHE
R BRI B mENT ¢
1.BEEXRBAR-EHE : TA601, TA602-1, TA604-1, TA606, TA611-3, TA612-1, TA614-1
(AT 15215415 6 51125 12'5 14Y) o

2.EREERELME (Rl LB A REERTA ¢ 1 X145 21X 1 5 21X 6 » 21x 1415 41x
1215 6 x4's 6 X1415 113x 15 118x 415 113x 14! o

S.EREBEXELTEAE » fhi LI HREBEREHERMRE : No. 2 ((6x41)(2'x1)], No. 10
[(2'x1)(6x141)], No. 46 [(2'x6)(113x 1)), No. 62 [(2!x6)(1x141)], No. 82 [(2'x6)
(113x41)], No. 83 [(2'x6) (12'x14'], No. 89 [(2'x6)(11*x141)], No. 105 [(6x4D)
(2'x14)] o

CAEEEk: 5% (TN5) » % 11 % (TNID o
= RE

BERAMEL 27 M > BRHABRRAEEEEHR > BTE 4E¥ > 175 3.6 m> fTHREE 60x30
cm o JE¥HA B R E M TR T RBEEER c RB 5 IEET ¢

LIEWHESE - BRBEHSSRMERPE SR TELRELME 4120 118 x4 x 14!
% No. 2, No. 62, No. 105 % ={RfF ERELE » NHEMIHITES SR TORKEEY (8%
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) o QTEBEEXRGBEZIN » QFBEXRER 11 BZIENE=SMEE - BREMRHRM =R I
HERERTE - ETHRAE » Sk SHREESETRENEREZ R LEERTRZ2EARE - #
MER My aE o

2REEKRBER - BXER S EHEBER S 2R © AR RERTEL IS NERB R
s BREBTIRN R WERSTZEREE (3 ~4A%) HHREAB—HMN 4 EE - 7
ERE  BMBREMS S8 WEELE » BXEREAHIRMEER ARG o 7 [ ERRE
BEBERDERN BT HWEERAR  EBEXALBERERAEFLEREARSENER

EREAENZRA kjeldahl 2B DBC # (8 1977 ) - @BMaENE  RAETRR
BERBE DBC o iml A. O. A, C. FIERRIENES « BEBMAR S » AR 8 8k
15 ¥ (Yanagimoto Model LC-5A) ¥ o

AXFERERN > EEERMS SERCWES 5L (%) » BERE—E wERERMESRER
7i# (g/100g protein) o

wRRHS

— ERHELE REBRRASSROERLE

SHERRFRATER » SNELER STERERE » RATHNEAHE « BRBRLIES S50
FIEME 1 « M SR TR BLERELE - ERRTEHRERSEELLR  FREHE T &
BGAEMRAPE > I8 Ruskova (1974) MEEMR o T8 RATHRBET SHAZEEXE
LHM AN BERIE » HBERAOWS 4.03~4.36% B ERBIE » T84 4 x12" 52 2
X147 QUBBEKRTENE » RS SRES 3.67 ® 3.96 % » ABBREMENLEER o (F
AR MR T » BEEEAND o REHRERZEEEREE TR SR EEED
s TARBERIEN 2 SRPE » BEYE -

& 1. BEKRDIREREEHEHE  FRNEAE  ERBERHI SEHTHE °
Table 1. Mean values of protein, lysine and oil contents of opaque-2 maize pollinated with different
sources of pollen. '

E B H@G% | M B | i _ 5 (%)
5 % Protein (%) Lysine g/100g protein) Qil (%)
. Hfw O A O HMO, X | T@EKXKTE
Variety  |RTETER gy SR KTE BTETERS ﬂemﬁl*ﬁﬁﬁ ERTETES g | 6
Selfin Outcro- ssin Selfi Qutcro — Selfi Outcros- | Outcro-
g ssing g mng ssing sing eliing sing ssing
by 02 by + by 02 by + by 02 by +

41 x 12t 1289a 11.45a 8.38b 493a 450a 2.88b 48%a 464 a 367a
21 x 141 1249a 13.20a 8.60b 455a 5.52a 3.03b 4.46 a 4.18a 396 a
113 x 41 12.16a 11.39a 8.09b 429a 3.88a 2.53b 478 a 48l a 478 a
D. C. No. 2 11.34a 11.18a 8.96 b 41la 42la 3.20b 52la 46la 474 a
D. C. No. 62 1020a 9.10a 88la 358a 3.46a 3.00a 469a 427 a 485a
D. C. No. 105 11.69a 1099a 870D 429a 4.37a 2.78b 483 a 444 a 489 a
Z7 5 5 (TNS5) 89la 9.20a — 293a 354a — 4.03 a 457a —
ZEgl15%(TN11) | 880a 9.90a — 32la 3853a — 436 a 459 a —

a. FHE ERPTEREFRIERE » HERRE 5 HEEKE -

Mean values with letters in common are not significantly different at 5% level.
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 BEREAEEERRY R THESESERE R TTRKETEY » AIEBEZER o Hd
s STk A R EHR DAHALIE Fok R AV TER » RURERE £ - THRUISBEFKRTEN & - NEREGE
BERE (£1) » BFREBERIEDHBEEREAEGRAEERVE - LR BBRHZE
EREATR o Hayes (1919) B Frey (1951) @ EXRBHE » HRBEAE SEHMEKLER
MPeoE » TRIEM 2% (B4 o T Sreeramulu, Bauman $2 Roth (1970) WHZEig ERAIFER » R
RE 0,00, #1+0,0, MILAEERESEEEEER  TRRKEHNE » THMEERE » 98
10,0,0, Bz EAEEGEK +0,0, BABE FREX (+++) HAYRZEER (0,00,
) PEBEEEAS 10.37 8 10.67 %) » MEANEERZ 10.37 % HIHMBE - FTEEHER
0,0:0, fi + + -+ MEFEAB SR » EREAEBERTEROERRE  AIFE-FPHHAER
o HARKIE EXEAESE » THBLEEELEISE 11 %L MEEERER 11 HRAER
8.8 % » REFEEAK o P ELME No. 62 2 0,0,0, #+0,0, RAEAEGEHREEER
> (1-+0,0, RELERE & ES 8.8% » WM BT ke LI ESE » MM No. 62 2&
BEESRIBG 10.2 % MENKREEE 1.4 % - ARBEELBEXRTENHEEXEDHGE
FERERE 2 » Bl Sreeramulu SAYEEETF o

— T E » IEEENETEN 2 EEFE T GE  RETEMEEMERBTRE » BRIEER
EHBEER (BER) o DHFBHEREE—ELE - AR & YL AN EXARNERASE
FZETK » AR BB HHEE -

TEMSRIF SRR 28 > IS RIE R E & BRI S -2l B R AR R AR (Arnold
, 1977) o RIE R LM BERTEME » HIEFLEER +0,0, A/RE > BRSEER (+++)
R o RS B2 W BT RTEN 2% RPEMMAE - B 1ER » JUREFBERTEN & » HHER
SEHEEBERA 3.21 gm/100 gm EEEMET -

RIBARRER RS M HAERS Fok 0 » EZIREDS LM RERTEN 215 % o AR R BRE
ERFEHBER RN IHEATAREFRSESERE  TRINEH TR ERMENEAER
S BEERs o TEM AR A B O B B R R R 2 B » ARk T4 o
ZoBEKBXR  EXBREXER{CBERSZHE

IBERALRTE B 10 6> UM THERHBYEER 216 » KEQH - BEREES

BOPRER > FlmE2 -

(=) BEEASE B8R 2#EE 11.09~14.98 % » BAsfEfS 11.36~13.43 % o BELfE 2
BIRHEMEN REZRZHE  WRERT AT MBS ANAS HH - k& BLBEFARBLZRL
#o AIEABESENNRBZM » & 6x41 61415 113x 1> 113x4! J 118X 14! SRBEZEZF
SERIERREFEEL » LRSEREPHERS » AELBELZRHPaFEARSERSM
BAE%% » QI ISMER R i EIGE » JLEREIESE (1978) PASEREEIASF o MEL Hayes (1913,
1922), East & Jones (1920), Lindstrom & Gerhardt (1927), Frey (1949), » K Leng (1951
) & ABREBIRNELERS S RBELSHRE AL o BNLE BHES (1978) TIMLIFG
o FFLAARERT A+ B 2 BABAE  (RE— S BLAATEERESREAEN AR
(41> 1135 14Y) > SELsaRfE (I 11°%4!> 15%141) » ERESELES AEERBEAERK
EEZER (19 6) %> SEEZHE (11 X141 2% 1> 61415 6 x1415 13X 1) EREEGEE
WRME o 7S R 0 MG 2 EEESRERAEYE AR - MBATH  BRXERELE ZE
B BEM AR o B EE U o REERE Qs AERE  11.09~14.98
BIAHER 11.36~13.43 » T2 G AIE 11.08~12.00 - EHELERS » BAR » B ~ B4
MR EAE GRS 12.455 12,225 11.49 » [LESKBNETA A EFEEREBTRNPE
» R A e JUEEAEALRN RS » BUEEOERE & RATRIE - Bk FW

hinad
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% 2. BERHEZR B #2082 EAHE - BB ELms 5 B2 FHIE
Table 2. Mean values for protein, lysine & oil contents of opaque-2 inbreds, single crosses and
double crosses.

@ & E A A B M B Wy
Combinations Protein Lysine Oil
1 11.09 == 025d 403 4= 015 ¢ 432 4= 068 a
B 21 1145 = 039 ¢ 405 4= 032 ¢ 3.76 == 1.00 a
s 41 1258 == 0.98 abc 476 &= 014 b 405 == 069 a
B 6 1116 == 0.38d 3.80 == 0.28 ¢ 441 &= 078a
0 113 14.98 4= 1.05 a 578 4= 065 a | 388 4:073a
Inbreds 121 12.42 == 0.53 be 4.80 == 058 b } 412 2= 070 a
[ 13.49 == 0.76 ab 447 =+ 038 b I 411 %= 049a
gy Mean 12.45 453 C409
1 x14t 1236 == 031 bed 4.62 == 0.34 bed 440 = 107 a
i 21x1 11.49 == 0.48 cd 396 == 030 e 439 &= 073 a
2 1%6 1159 == 0.34 cd 4,09 == 049 de 465 2= 019 a
75 2 1x141 12.49 == 0.33 abe 454 == 013 be 446 4= 118 a
41x12 12.89 == 0.75 ab 4.93 == 034 ah 489 == 083 a
i 6 x 41 1136 == 093 d 4.08 == 045 de 428 == 071 a
6 14l 1155 == 0.67 cd 420 == 0.39 cde 463 == 062 a
Single 18% 1 12.16 == 0.88 bed 433 == 024 cd 459 == 0.15a
113 41 12.91 == 0.49 ab 474 == 019 abe 416 4= 075 a
crosses 113x 141 13.43 == 088 a 5.22 &= 027 a 495 4= 052 a
ZE# Mean | 12.22 |46 454
(6x41)( 21x 1) 1134 == 09l a 411 == 059 a 521 == 02la
e (21x1)( 6 x141) 1121 == 084 a 395 =+ 0.33a 412 &= 112a
(21x6)(113%x 1) 11.08 == 079 a 388 == 029a 457 4= 092 a
% (21%6)(113x 41) 1148 == 040 a 425 4 019 a 478 == 048 a
(21%x6)(121x 41) 1167 == 054 a 416 += 017 a 465 == 0.48a
I (21%6)(113x 141) 12.00 &= 048 a 435 4= 017a 470 &= 121a
Double | (6 X4D)(21 x141) 11.69 == 056 a 429 == 015a 489 == 023a
7 #5 Mean 11.49 4.14 470
crosses |E@g 5 5%(T. N. 5) 891 == 052b 293 4= 031b 4.03 4= 064 a
ZplleE(T. N 11)| 880 == 115b 321 == 029 b 436 == 058 a

a. FHE LTI RERE » HERRES %REKE o

Mean values with letters in common are not significantly different at 5% level.

B RER IREAESETS » EEABATRAAKERIRLT

o) MRmMeR  BRENEABEZHEHMESHEM - BR2EEE 3.80~5.78» #H55fE 3.96
~5.22 #73fE 3.88~4.35 » HREEINRBHBAKR o BB EERENELHR (12219 6) »
TEEEAABIA » JURHMSAEZLRE (21x1 2 21X6 5 6 x4 6 x1415 118 x 1) » 8
ik e R IOEHE - THERRE Em 2 B R(4 1 1195 121 14Y) » FARMR Z A (113 415 118
X141s 41120 » HAERAE o FETET  BRBa RN 3.88~4.35 » RIEHTREE
TR HX R~ BXER S0 MaE 2 FEES 95 4.5354.46 0 K 4.14 JRAEHE
BRZEBHEHAM o ST RAMYBEERERE BN LA~ o BHEN  HRAR
REAREE ARUEASEEERE -

=) WoaRE R RHEMEEER » B8R 3.76~4.41  BRHAMREME A MY
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MBEAR  #IHS R 4.16~4.95 K 4.12~5.21 o HRELH > BELHAZTECHAE » 3
FIMERIEIE (4.09—4.54—4.70) o R EAEIRFR B A HARAY S TMEEr » BIRTRHKR (6 X
AY) N HRZFBEREZ SMEYMRFZHERAMISERY » BrlEsRENEE  SHERE
P BRALEAY S o R3] Spraque (1977) #Hé > ERMSEER—EFHEHERNER (W=
0.6-0.7) » HREGBMAK &S/ o FHit» REEMEY » REMSEENFTELE  HRTEg
LN
EEXEREREQENIREEREAR

LSRR TR MEHREL BT 17 SREEBER S ZERTIIN%E 3 © RARAK
ETRELEENERRL  AREBEEX  FERAREGENSE  ARGSEZTRAMARKRIZER
» 4 ammonia, No. 46 & 0.88, No. 83 & 1.85, No. 82 £2.17 » #EZEEZ L o glycine,
No. 46 £ 6.61> No. 83 £ 2.47> fi#% alanine €E&X 555 6.925 16.08 > £ F K o —f&M
5 » BEEXZ lysine, histidine, aspartic acid, ammonia, arginine, glycine, valine % 7 f}%
EBRSEHHLEREXSS » T proline, alanine % leucine =R REXD » oIS RHE
Robuttiff (1973) AYFEFER o KEEBRZEETFHBHME » BERXEENEEREX

® 3. BEXRETERHRMEEROEZBEERERK

Table 3. The amino acid composition of double-cross opaque-2 and normal corn.

e E B oty | 5kt | (k) | (8 | (i) | oine | (6x o | !
(21x 1) |[(6x141) |(118x1) ({(113x41) |(121x41) (113X 41) |(21x 141)
Lysine 3.38 4.61 ! 3.97 4.41 2.43 4.70 3.46 3.19 2.05
Histidine 3.71 3.59 2.88 4.88 3.63 4.09 3.13 3.14 2.55
Ammonia 1.02 114 0.88 2.17 1.85 1.46 0.96 0.64 0.90
Arginine 5.35 ‘ 4.83 4.42 6.71 4.76 7.02 4.86 4.68 3.26
Aspartic acid 7.45 | 8.98 8.80 7.62 5.30 .87 7.55 7.56 5.76
Threonine 4.40 l 6.00 5.33 4.77 4.74 5.40 3.76 3.69 4.72
Serine 3.40 3.31 2.92 3.24 4.29 3.98 3.96 3.39 4.26
Glutamic acid | 19.25 16.76 18.61 18.43 21.14 19.25 2011 18.49 22.15
Proline 11.92 11.60 11.27 8.01 11.23 7.62 9.71 13.66 11.54
Glycine 3.77 6.41 6.61 4.49 2.47 4.57 4.47 3.89 3.13
Alanine 9.16 6.11 6.92 13.69 16.08 11.63 10.80 15.52 14.01
4 Cystine 1.60 0.58 138 1.52 1.29 0.45 175 1.23 1.01
Valine 6.36 3.34 4,11 6.67 3.07 5.80 6.97 421 3.89
Methionine 0.75 1.39 1.49 0.99 1.01 0.99 0.83 0.78 1.00
Isoleucine 2.46 3.10 4.39 2.34 . 2.52 2.80 1.81 2.73 3.00
Leucine 7.81 11.37 10.99 5.81 9.12 7.96 7.38 8.36 11.19
Tyrosine 171 2.50 3.03 1.60 1.86 1.63 177 179 192
Phenylalanine | 3.00 4.41 6.83 2.65 3.19 3.06 2.76 3.08 3.64




TEMFFBEZA G HE ERESE - BRRE NS 280 YE 347

2 £ x B

- B S BORE SO - 1978 0 R EREAE SRS o thERREHR 27:53-60

2. #8.0HH - 1977 o ] DBC LB EXRFH R S B2 - BHESIEE AT 5 :386-392 0
3. Arnold, J. M., L. F. Bauman & H. S. Aycock. 1977. Interrelations among protein, lysine, oil,

10.
11.

12.

13.
14.

1S.

16.

17.

18.

19.

20.

21,

22,

certain mineral element concentrations and physical kernel characteristics in two maize

populations. Crop Sci. 17 : 421-425,

. Aseeva, I. B. 1972, Protein metabolism in seeds of heterotic maize hybrids. Selektsiya i Semenov-

odstovo 22 : 51-57 (PBA/45 : 422, 1975).

. East, E. M. & D. F. Jones. 1920. Genetic studies on the protein content of maize. Genetics

5 : 543-610.

. Flora, L. F. & R. C. Wiley. 1972, Effect of various endosperm mutants on oil content and fatty

acid composition of whole kernel corn (Zea mays, L. ). J. Amer. Soc. Hort. Sci. 97:
604-607.

. Frey, K. J. 1949, The inheritance of protein and certain of its components in maize. Agron.

J. 41:113-117.

. Frey, K. J. 1951. The interrelationships of protein and amino acids in corn. Cereal Chem.

28 1 123-132,

. Hayes, H. K. 1913. Corn improvement in Connecticut. Conn. Agri. Expt. Stn. Rept. 6 : 353-384,

Hayes, H. K. 1922. Production of high protein maize by Mendelian methods. Genetics 7 : 237-257.

Hayes, H. K. & R. J. Garber. 1919. Synthetic production of high protein corn in relation to
breeding. J. Amer. Soc. Agron. 11 : 309-318.

Golodkovoskii, V. A, 1970. Protein content in the grain of varietal-line and double interline
hybrids of maize and their parent forms. Uzb. biologiya Z. No. 1:55-56 (Russian) (PBA
43 : 153, 1973).

Leng, E. R. 1961. Predicted and actual responses during longterm selection for chemical
composition in maize. Euphytica 10 : 368-378.

Leng, E. R.,F. R. Earle & J. J. Curtis. 1951. Direct effect of pollen parent on protein content of
the corn kernel., Cereal Chem. 28 : 379-482.

Lindstrom, E. W. & E. Gerhardt. 1927, Inheritance of chemical composition of maize. lowa State
Coll. J. Sci. 2:9-18.

Mertz, E. T,, L. B. Bates & O. E. Nelson. 1964, Mutant gene that changes protein composition
and increases lysine content of maize endosperm. Science 145 : 279-280.

Paez, A. V. & M. S. Zuber. 1973. Protein quality study with the endosperm corn mutant gene
opaque-2 and floury-2. Can. J. Plant Sci. 53 : 715-720.

Robotti, J. L., R. C. Hoseney & C. W. Deyoe. 1974, Modified opaque-2 corn endosperms. 1.
Protein distribution and amino acid composition. Cereal Chem. 51 : 163-172.

Ruskova, K. 1974. The effect of the direction of the cross on oil, protein and lysine content in
the grain of maize. Genetika i Selektsiya 7 : 353-360. (PBA 45 : 422, 1975)

Sprague, G F. 1977. Corn and corn improvement. Amer. Soc. Agron. Madison, Wisconsin, USA.
pp. 363-370.

Screeramulu, C. & L. F. Bauman, 1970. Yield components and protein quality of opaque-2 and
normal diallels of maize. Crop Sci . 10 : 262-265.

Screeramulu C., L. F. Bauman, & Gary Roth, 1970. Effect of outcrossing on protein quality,

kernel weight, and related characters in opaque-2 and floury-2 maize (Zea mays, L. ).
Crop Sci. 10 : 235-236,



>

348 IR 5 30 & & 4 1981

Effects of pollen sources on protein, lysine and
oil contents of different cross-combination of

opaque-2 corn’
Hsiung Wan, Tzong—chia Lee, Hung-shung Lu and Hsing-hsien Cheng®

Summary

The purpose of this study is to investigate the xenia effect of pollen from both
opaque-2 and normal corn on protein, lysine and oil contents and the relationship of
these chemical constituents between parental inbreds and their subsequent single and
double crosses. The amino-acid compositions of the double-cross hybrids made from the
opaque-2 inbreds were also analysed. .

Two single crosses and three double crosses were pollinated respectively with its
own pollen (selfing), unrelated opaque-2 lines (outcrossing), and normal corn (Tainan
No. 11) pollens. The results showed that there was no xenia effect of pollen on oil
content. However, there were significant xenia effects on protein and lysine contents if
opaque-2 corn was pollinated with pollens from normal corn. Both protein and lysine
contents were reduced to the level of normal corn which contained less protein (8.8%)
and lysine (3.21gm/100gm protein). Outcrossing with unrelated opaque-2 corn did not
affect the two constituents. The conclusion on no xenia effect with opaque-2 corn pollen
should be cautiously referred without further studies because this would possibly be due
to the narrow differences of protein and lysine contents between pollen parent and
female parents (single or double crosses). Nevertheless, the information is useful for the
production of opaque-2 corn to avoid the contamination of pollens from normal corn.

Seven opaque-2 corn inbreds and 10 single crosses, and 7 double crosses obtained
from these inbreds were studied for their protein, lysine and oil contents. The results
showed protein and lysine contents of each single cross were intermediate between two
parent inbreds while the chemical constituents of the double crosses were also the
intermediate of two single crosses. However , the oil content of the single cross is equal
to or surpasses the higher inbred except the single cross, 64!, indicating -that high oil
content is dominant . For double crosses, the oil content was intermediate between two
parental single crosses.

The complete analysis of amino-acid composition of 7 double crosses indicated that

opaque-2 corn contained higher lysine, histidine, aspartic acid, arginine, ammonia,
glycine and valine, and less proline, alanine and leucine than normal corn. Although

1. Contribution No. 1011 from the Taiwan Agricultural Research Institute.
2. Director, Agronomist, Assistant Agronomist, and Assistant Chemist respectively, TARI, Woufeng,
Taichung Hsien, Taiwan, 431, ROC,
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there are differences of amino acid composition between opaque-2 and normal corn, the
opaque-2 corn shows more balanced amino acid composition and thus has higher
nutritional value than normal corn.
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