
Research Note 

PRELIMINARY EVALUATION OF TWO NEW HIGH-QUALITY PROTEIN 
OPAQUE-2 CORN VAR JE7'IES ON AN ACID AND RELA TlVELY INFERTILE 

SO IL (ULTIS OL) OF PUERTO RICO' 2 

Corn is the staple food for millions of people in the tropics, providing 
an important part of their da ily protein requirements. It is well known 
th a1: t he protein quality of most corn , however, is inferior to that of 
an imal prote in. This may result in reduced body growth and othe r 
nutr itiona l defic iencies and oft en leads to diseases suc h as t he kwashior
kor syndrome . 

T wo essent ial a mino acids are limi t ing: lysi ne (typica lly 2% of the 
protein ) and tryptophan (typica lly 0.05 o/r of the protein) . For normal 
body growt h and ma intenance, 4o/c lysi ne and 1 o/c t ryptop han are 
required. 3 A type of corn was obtained a few years ago, with a mutant 
gene identified as opaque -2. It owes its name to the du ll, opaque 
appearance of the kernel. Its lysi ne conten t is almost 4% while that of 
tryptophan is 1% which coul d help overcome ma lnutr ition prob le ms due 
to the inferior prote in qual ity of com mon corn . T his type of corn has, 
t herefore, aroused interest among many governments and sc ientists in 
the develop ing countr ies . Several exper iments have been conducted that 
indica te a high biological and feed ing va lue of opaque-2 var iet ies. 
N utr itionists reported that its b iological value is a lmost 90 o/c that of 
milk, and s ignificant increases in weigh t and hea lth levels were obtained 
with chil dren, pigs and ra ts when fed with opaq ue-2 corns as compared to 
ordina ry corn .' 

However, opaque-2 corns present certain lim ita tions . The most impor
ta nt ones are: 1) Lower gra in yield; 2) lack of resistance to various 
diseases and insects; and 3) low consumers' acceptance due to its du ll. 
lustre less and chalk-like appearance . Facing these problems, corn 
breeders at CIMMYT (International Maize and W heat Improvement 
Center ) in Mexico have estab lished an in tensive research program in an 
effort to overcom e t hese li m it ations and improve the agronom ic charac-

'Manuscr ipt sub mi t ted to t he Ed itor ia l Board May 1. 1975 . 
' Join t contribution fro m the Department of Agronomy, Cornell Un ivers ity. Ithaca. New 

York, a nd t he Agr icu ltura l Experiment S ta tion. Un iversity of Puerto Rico. Mayaguez 
Ca mpus, R'1o P iedras, P uerto Rico . This st udy was part of the invest iga tions su pported by 
the USAID under research contract ta -c- 1104 entitled : "Soil fer til ity in t he Humid 
T ropics." 

3 CIMMYT Review 1974, Ma ize improvement (CIMMYT, Mexico). 1974. 
• Bressani , R., La ca li dad proteica de l ma'1z co n gen opaco-2, T urria lba. 18( 1): 8- 13. 
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terist ics of some of these variet ies . Recently, thev produced a new series 
of bet te r varieties of the opaque-2 t:·:pe that y ield up to FJ tons/ha . 5 These 
h ave been sent to several tropical countries to be tested for adaptat ion 
and ubserYation . Dr. Surincler Vasal. corn breeder at CIMMYT. k ind!:-· 
sent the authors seed of two new varieties: T uxpeiio x La Posta (0 20 2 ) 

and Composite K Hard Endosperm, to be included in our fert ilizer ex
periments in the acid, extensive, relatively infert ile soils of the hum id 
tropics (Ult isols a nd Oxisols). T hese soils are common in tropical re
gions a nd have a good productivity potential when properly managed . 

A trial was conducted on Hu matas clay (U ltisol) at the Corozal 
Substat ion . It was harvested 135 clays afte r plan ting. Th is site is located 
at about 250 m (820 ft) above mean sea level and has a mean annua l 
ra infa ll of :200 em (78 in ). The average summer maxi mum a nd minimum 
temperatures are almost 29° C and 21 o C, respectively. In winter these 
are 3° C lower. Solar radiation ranges from an average of 300 langleys/ 
day in the winter to 500 langleys/clay in the summer. T he evaporation 
from a class A pan is nearly 5 mm/day in summer and 3 mm/day in win
ter. 

Each variety was planted in an area of 90 m l with a d istance of 76 em 
between rows a nd :30 em between plants wit hin t he row . T he seeds of 
variety Tuxpeiio x La Posta (0 202 ) were sown at the beginni ng of 
September 1974 and those of Composite K Hard Endosperm at the 
beginning of October 1974. 

The technological ag~onomic practice package used was identical to 
that used with tropica l hybrid P ioneer X-306-B in a previous experi ment 
at this s ite. A bla nket fert ilizer ap plicat ion of 100 kg/ha each ofP, K , a nd 
N (urea) and 50 kg/ha of Mg was applied in bands one month afte r 
emergence of the plants . The pH of the soil was 5. :2. Weed control was 
carried out by t he use of Lasso (Alachlor).6 a preemergent herbicide, a t 
t he ra te of 4 kg/ha of act ive ingred ient. Weekly sprayings of a mixt ure of 
Lannate (0.5 kg/ha of active ingredient) and Ditha ne M45 (2.5 kg/ha of 
act ive ingred ient ) until the s ilk ing stage sa tisfac tori ly cont rolled insects 
and diseases. Corn ears were obt ained from 15 m of t he two center rows of 
each plot. Grain samples were taken for measuring yield and prote in 
content. T he growt h of both varieties was reasona bly good. However. 
Tuxpeno x La P osta (0 20 2) appeared greener and more vigorous than 
Composite K Hard Endosperm. Ear leaf samples taken at silking stage 
showed a slight N deficiency in the latter. This seemed to indicate 

' Vasa l. S .. CIMMYT. Personal commun ication , 1974 . 
• Trade names are used in t h is publ icat ion so l ei~· for t he purpose of pro,·iding s peci fi c 

information. Mention of tra de names docs not constitute a gua ran tee or warran ty of t he 
prod uct by t he Agricultura l Experiment Station of the Univers ity of P uerto Rico or an 
endorsement over ot her products not mentioned . 
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TABLE l. Yield and protein content of two opaque-2 corn varieties and hybrid 
Pioneer X-.'306-H 

Type of corn 
Grain ,·ield Grain Grain protein 
il.)', H,OJ prorein 

K!ilha ' K!ilha 

Opaque-2 var. Tuxpeno .itR8 146 cwl /arrel 11 .2 194 1440 lb/arre l 

x La Posta 10,0,1 

Opaque-~ ,·ar. Composite :) 1W (4.-J.8 ""'t/arrel 10.1 -112 C\9:1 lh/ane) 

K Hard Endosperm 

Common corn hdnid (i274 (.16 cwt /anel ll .) 61:1 (!">-lfl lb/arre I 

Pioneer X-:106-H 

that for maximum yield at that site more than 100 k~ N/ha was needed. 
No lodging was observed despite abundant rainfall and strong wind 
during the growth cycle. The plan ts showed litt le insect and disease 
damage. In table 1 the yield a nd protein content of these two variet ies 
are reported as compared to those of the new superior tropical hybrid 
P ioneer X-306-B which was growing in a nearby area in the Corozal 
Substation at the same t ime. and to which the same management was 
applied. 

These yie lds could be higher in sum mer according to previous 
observat ions in plantings with other corn variet ies. Furthermore, 
opaque-2 variety yields m ight have been better with higher levels of N 
fert il ize r. Although the overall y ield a nd prote in content of P ioneer 
X-306-B a re higher than those of opaque-:2, the prot e in qua li ty of t he 
latter is normally superior . For P uerto Rico. which uses large amounts of 
corn for an imal feeding, t hese and other opaque-:2 varieties may 
eventually have an impact in terms of better nutrition at less cost . 
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