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Some Aspects of High Lysine Maize Breeding
using Opaque-2 Gene

Crop Experimental Station

wH El

SEFE SAFE 2P AN FARL qdaA
o Gorhamo] 449 Sgaux B4 248 %
st ol we AwEel BAEs JFAd ey
Mastleh S IRAGEDLE 0% B A

ol (zein)oj 3} PR Hojglon} o] Aiolal wn) Y

Bong Ho Chae

gl Qe = Aol vliedlql o)Azl =g =4l o
o AEAel A Add oa BEAsch oo
ZE Ao e BE4QL fAoel=RAe] ¢
I Hansens} Freyd HFoln]|iile] 4-9 Fx}
AgEFs] F4
Fd we %T"]“’]-’r— a L
o}F 743 ol Alst EH ESQle] L& S5 §

/H S:‘ 2] & ol-_w ;,l \‘4-.

2

I

-2

_E.r1°_1

Table 1. Composition of main protein fiactions and lysine and tryptophane contents in normal and

opaque-2 maize.

Protein frantions

| Zein Glutelin
{ Amino Total (alcohol) (alkali Acid~ References
| acides protein soluble soluble) soluble
1 Mertzzet al.
| 8.9% 37a 29a 34a - (60)
. atson
3 | ‘ 10. 0% 65a 30a b "(102)
£ %’?I:yf;me 2.4¢ 0-0. 3¢ 3.6¢ 1. 8¢ Mertz et al.
< . Trypto-~ 0. 1¢ b b b @3_
} phane Mertz et al.
j (60)
! Mertz et al
11.2% 26a 39a 35a W (60)
atson
3 ‘ 13.6% 32a 5la b (102)
g Lysine 3.6¢ 1.0c 3.7¢ 5. 9c Mertz et al.
o Trypto- 1. 5¢ bb b b 250)_
phane Mertz et al.
| (60)
a. percentage of total soluble nitrogen
b. not reported
c. grams per 100 grams of protein
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Table 2. Protein content of normal maize and opague-2 as percentage of air dry weight of defatted

ground kernels.

Varieties Normal Opaque Kernel types
G-1 10.2 8.3 waxy

G-2 : 10.2 10.6 waxy

G-3 — 8.1 waxy(Wxwxo202)
G-3 — 7.8 waxy(WXwxoza)
Phil. §1 13.0 10.6 starchy and nonfloury
Phil. £3 — 8.3 ”

Phil, &5 13.6 ” ”

Phil. 9 11.6 13.4 "

Guam, #2 . 9.5 9.5 starchy and floury
Ko. £5 8.9 1.1 , ”

Ko. $5-1a — 5.8 "

Ko. £6 — 7.9 ”

Ko. 25 — 9.0 ”

Ko. 21 11.0 - ”

Ko.. £1-1a 6.0 — "

Golden Bounty 11.2 — sweet corn
Pajimaca 10.3 — ”

HS 13.1 - . . ”

XH 10.0 — ' ”

He8 12.5 — ”

a. opaque appearing kernels from a normal variety
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Table 3. Lysine content of normal and opaque-2 as grams per 100 grams of protein.

Varieties Normal Opaque Kernel types
G-1 — 3.8 waxy
G-2 2.4 3.8 ”
G-3 — 3.6 n (Wxwxo202)
G-3 - 2.4 n (WXWX0203)
phil. #1 1.8 3.8 : starchyand nonloury
phil. £3 — 3.8 ‘ . "
phil. 5 2.6 3.6 ”
phil.9 2.6 - ”
Guam# 2 2.0 — starchy and floury
ko. $5 3.2 3.6 ”
ko. § 5-1a 2.4 — "
ko.2%5 - 4.2 ”
ko. 1 3.6 — ”
ko. £1-1a 3.0 — o
ko. #6 - 3.0 ”
Goldenqounty 3.6 — sweet corn
Pajimaca 3.0 - "
HS 1.6 - ”
Iobelle 1.2 - "
Hes 3.6 - ”
XH 3.0 -— "

a. opaque appearing kernels from a normal variety -
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Tqble 4, Segregation of Fy kernels with respect to endosperm color (yellow and white with normal and

opaque)
I Observed phenotypes Expected x?
Varieties Number of kernels in class Total ratio value
Y-0z2-  Y-o0202 yyOgz~  yyozo2
Phil. £1 217 48 63 19 407 9:3:3;1 4.40 1
Phjl. #3 362 104 85 32 583 9:3:3:1 9.6
Phil. 25 402 122 145 37 706 9:3:3:1 2.9
Phil. £7 280 84 99 30 493 9:3:3:1 1.3
Phil. 9 461 155 148 56 85 9:3:3:1 L4
' wh-O» wh-0203
Ko. §5 187 59 - 246 3:1 0.13
Ko. #6 52 14 66 3:1 0.25
Su=/ Su=/ Su=/ susu=/ susu/
Y-03- Y-0s02  yyOs-  yyozoz . Y-Oz-  yyO:
XH 377 125 131 35 163 63 894 27:9:9:3:12:4 7.5
Iohelle 250 87 99 33 118 36 623 27:9:9:3:12:4 2.6
Winter Green 398 112 126 32 160 67 895 17:9:9:3:12:4 7.6
Golden Bounty 308 176 104 66 144 37 823 27:9:9:3:12:4 66. 2% &
HS 447 138 178 49 207 60 1079  27:9:9:3:12:4 7.1
Pajimaca 344 73 129 26 96 52 722 27:9:9:3:12:4 35.2
Southern Belle 491 59 190 19 159 52 970 27:9:9:3,12:4 78.8
Oz'- 09202 B3
G~1 504 134 638 3:1 5.4
w2 647 192 839 3:1 2.0
G—3 326 102 428 3:1 0.3
G—4 393 150 543 3:1 2.0
G—6 450 138 588 3:1 0.7
Heterogeneity chi-square. (d.f. 14) 23.80

% , P less than 0.05 Y=yellow (dominatn) endosperm

k% , P less than 0.01 oy=

su==sugary (recessive) endosperm

=opaque=2 (recessive) endosperm
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Table5. One hundred kernel weights in F2 progenies
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gm. gm. gm. gm.
Phil. £1 32.4 26.8 31,6 26.3
Phil. 3 25.8 24.0 24.4 22.8
Phil. £5 26.2 25.0 26.5 25.1
Phil, 7 19.6 19.5 21.0 26,5
Cuzco 42.8 41.6
Ko. %5 27.6 26.1
Ko. %6 28.5 25.0
Hawaiian synth 22.6 21.8 22.9 20.8
Iobelle 21.6 20.2 19.9 23.4
Winter Green 21.1 20.9 22.5 26.8
Golden bounty 20.9 17.3 20.6 16.5
Hawaiian Sugar 21.3 20.1 21.3 20. 4
Pajimaca 20.8 19.7 20.3 19.2
Soutehrn Bellle 22.0 22.2 22.5 22.1
aewx 13.5 13.9 12.9 13.7
G-1 30.6 27.0
G-2 3L.5 26.3
G-3 31.1 26.2
G-4 18.8 18.5
G-5 22.0 21.7
mean 22.4 21.0 23.4 23.2
correlationco efficient Q.94
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Table 6. Segregeteons of opaque-2 and waxy genes.
Genotype -0 2% Wx-0202 WXWX0202
Observed number of kernels 235 66 24
Expected number of kernels 243.8 60.9 20.3
Ratio fitted 12 3 1
x2 value(d. f. 2) 1.1
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Table7. F2 segregation of opaque-2 and floury-2 in

0. 23] 2~2 FaYE —2 Ao] 9
Ay 2o

AARE A olFAHel A FFYGA
FAES pdmete TFHdld4 Yo BE &
ASREN E 73 2% ol 2ao} ofF AxE W
QA e PR T 2Rk Tahm -2
gl =& dosage I HP o L350 3-2 QtE
e a0t giE A=t (F

endosperm types

-
T

Norimnal types opaque-2 plus floury-2

Observed numbdr of kermels 385 550
Expected nubmer of kernels 350.7 584.3
Expected retio 6 10
chi-squere velue (d.f.1) 5.3
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Summary

Several field and sweet corn varietiea from several
the

opague-2 gene to determine the phenotypic interactions

sources were crossed with a variety carrying
in the breeding of high lysine maize

Although opaque-2 lines showed lower protein cont
ent than the corresponding normal varieties, “there was
no correlation between the protein levels of the two
types. Opaque-2 maize contained more lysine, but
no relationship was found between the protein content
and the lysine content of either normal or opaque-2
types, suggesting that high lysine corn using the opa
que-2 gene may be developed independently from the
protein content.

The F2 segregation ratios for normal and opaque-2,
100-kernel weights, percentage seed set, opaque-2
phenotype, disease susceptibility, and the relationship
between protein and lysine content of normal and opa
que-2 were investigated. The determinations and obse
rvations were made on the F2,F3, and BC1 Lysine
content was determined by the jon exchangeresin com
bined with paper chromatography method

Most crosses segregated in a 1-opaque-2 t 3~normal
ratio as expected. Opaque-2 segregates were lighter
than the normnl type and samller in size. A mottled
phenotype of opaque-2 maize obsrved in the Philippines
vellow endersperm. In some varieties opague-3 maize

was very susceptible to the ear and kernel rot disease,

~ 63 =



No. 5(female)and opsque-2(male). Selectlon of a double Opaque-2 and floruy-2 were not alleles. Different

mutant of wexy and opaque-2 by using the iodine percentage of"seed set weie observed in“the segregation of

technique and elcctric lamp was discussed. aewx crossed with opaque-2. An unusual gametophytie

relatio nship was involved in a cross between Glutinous
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