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Regarding thc grain yield, they produced about 54.3% and 51%;
respectivelyf

On the other hand the parcntal lines of H61l, K.Syn.II and
Ec573, produced about 94% and 68% of their hybrids dry mattor after
flowering, rcspectivelye

However , the grain yield was about 88% and 57% of their
hybrids grain yicld. ZEventhough the efficiency in converting
the produced dry matter after flowering into grain is less in the
parents of SR 52 as comparcd to thc parents of H61ll, in both cases
the parents werc not as efficent as their hybrids in producing dry
matter after flowering and even in converting the produced dry ma
matter into graine

The differcnce observed in the produced dry matter after flowering
could be due to lateness in leaf aging observed in the hybrids and
their parental lincs which might have resulted in differences in as' -
imilating rate during the later part of the plant growth. This is in
agreement with the findings of Allison (1971).

The grain yicld of the inbreds may also have been limitted by
the ability of the grain to accept the produced dry matter after
flowering. Thus, thc obse#ved difference in the final grain yield
between the hybrids and their parental lines in the present experiment
has taken place., Hybrid H61l and onc¢ of its parental lines, K.Syn.
IT may have not differed much in inhcrent e¢fficiency of the leaves
after flowering because it was observed that K. Syn.II had almost

the same pericd in leaf &@iDE, as its hybrids., The substantially



‘TABLE 14: Dry matter attributes of the parental lines after flowering, expressed aspercentage
of respective hybrids and all the varieties as the percent of the highest

producer, H 611,

Dry weight Dry weight

Production Production as Grain yield

after flowering percent of H 611 as percent of
Variety Grain yield after flowering H 611

Percent

SR52 100.C 100.0 80.5 87.3
N3%233 69.3 54.3 55.8 L7k
5c5522 67.8 51,0 54,6 LL,5
H611 100.0 100.0 100.0 100.0
K.Syn. II 9l bt 87.6 9l 1y 87.6
Ec.573 68.0 56.8 68.0 56,8

ZL
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lower grain yicld of K.Syn.II has taken place mainly due to the low
dry matter accepting capacity of the grain. This is so becuasec
K.Syn.II has produced 94% as much dry matter, but it has only
produced 88% as much grain yicld as its counter part hybrid
(Table 14).

Harv st index of the hybrids and their parental lines.

Harvest index (HI) is defincd by Denald (1962) as the ratio

of the grain dry weight to the total above ground dry weight
(biamass ) of a crop at maturity. It is one of the indices currently
used to cvaluatc a crop dry matter partitioning ecfficiency. Many
of the cereals like maize, develop to large extent a leaf and stem
structure in relation to grain yield hence there is inbalance of
time for vegetative growth and grain filling (Singh and Stoskopf,
1971), Selecting for those cultivars which produce higher prox=-
portion of grain to non~-grain parts would assist brceders to
produce plants on higher yielding capacitye. Since over 90% of the
dry weight of a plant is limitted by the time in the amount of
assimilate it can produce, a betber distribution of assimilate into
grain and less into non-grain should produce a more efficient plant,
Based on this fact, the hybrids and their parental lines used in
the present experiment were comparcd also on HI basis.

Comparison of all genotypes revealed thot those with the
highest total dry matter accumulation proved to have highest HI

(Table 15) except for SR 52 and KeSyneII, SRS2 produced lesser dry



TABLE 15: Comparison of the genotypes on harvest index basis at maturity.

Total Grain
Dry weight Dry weight Harvest Grain Yield

Variety at harvest at harvest Index Q/ha.
SR52 4ol.02 1923 0.43 7Bl
N3233 302.87 106.72 0.35 31.40
Sc5522 283.52 95771 0.3k 29.50
H611 525.79 231.02 0. 44 66.23
K.Syn. II 466.87 195.71 0.k42 57.99
Ece573 350.28 129.41 0.37 37.62

L
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matter (401.02 g/plant) as comparcd to K.Syn.II (466.87 g/plant).

The HI of SR52 and KeSyn.II were O.43 and O.42, respectively.
This indicates that SR 52 is slighly cfficient as compared to
KeSyn.II. The highest HI is produced by H611 (0.44) and the least

(0.34) by Sc 5522.

Hybrid vigor
The result obtained in the prescnt experiment seem to agree
with the findings of Allison (1971). There may be no simple
relation between vigo®.in young plants, a stage at which attention
has frequently been directed in studics on physiolegical basis of
hybrid vigor, and grain yicld, on which attempts at genetical
interpretations of hybrid vigor have coften been bascd.

In this study the young hybrid plants appcared to be more
efficient photosynthetically than the inbred plants which had
demonstrated itself by more dry matter accumulation. Austin
(1963) had similar view on this point. He pointed out that a
small difference in the photosynthetic capacity of a plant could

CAUGE a larger differences in plant size.

However, compctition in the field prevents the expression of
the potentially grcater size of the hybrid plants. The present
result indicated that there is little difference among the hybrids

and the parcntal lines in dry weight at the time of flowering.
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However, there was a large differonce in grain yield at final
harvest (Fig.4). The differcnce was apparcntly c-used by facters
such as rate of aging of leaves and ability of the grain to accept
dry matter, which has taken placc after flowering. Such factors,
according to Allison (1971), may not nccessarily be clossely re=-
lated physiotogically or genctically, to the factors that have
exerted an influcnce at carlicer stages of growth.

In general the present result scems to agree with the view
that hybrid vigor results from a general increcase in the efficiency
and coordination of the array of biochemical processcs taking

place during the life of the plant (Hegeman, et al, 1967).

Nutricnt Concentration and Uptake

Concentration of Nitrogen (N) and phosphorus (P) in all the
stems and lecaves of the six genotypes incrcascd and then decrcased
as the growth and maturation process progressed with the exception
of the incrcascd N and P in maturing carse.

The concentration of P in the leaves did nct vary much in

all of the genotypes; however, therc is a general declining tredd
in all of the growth stages (Table 16). There was no much diffcrence
in N and P concentraticns between the six genotypes but the percentage
of N in all plant parts was highcer as compared to P concentrations
(Table 16)s Further, the accumulation of N and P in various plant

parts in actual amont is shown in Table AE).



TABLE 16: Distribution of Nitrogen (N) and Phosphorus (P) in different maize plant parts as
percent of their respective dry weight.
S Time Leaf Stalk Ear Sheath + Husk Cob Grain
in % % % % % %
Genotype weeks N P N P N N P N P
10 2.38 0.33 0.78 0.09 .23 0.19 =~ - - - -
SR52 14 1.26 0.17 0.29 0.13 1.32 0.28 -~ - - -
18 1..23 O/ YL 1.26 0.10 - - C.B7 045 Q.70 0.08 1.74 0.45
20 1.20 0.12 1.15 .08 - - 0.78 0,08 0.58 0.07 1,90 0.62
10 2wil2 0.26 0.81 0.11 1,25 0.19 - - - - - -
N3233 14 1,20 0.23 0.98 0.13 137 0.27 - - - - - -
18 1.18 0.21 1.65 0.10 - - 1.75 0.20 0.87 0.12 1.74 0.59
20 1.12 0.15 0.95 0.05 - - 0.70 0.09 0.64 0,10 1.90 0.61
10 2.35 0431 0.78 0.09 108 0417 - - - - -
Sc5522 14 1:32 0:17 1.72 0.13 1.43 0.26 - - - - -
18 0.87 0.11 1.26 0.10 - - 1.09 Q.15 0O,.&4 0.13 l.82 47
20 0.12 0.06 0.92 0,05 - - 0.59 0.08 0.73 0.12 1.85 Q.52
HE11 10 2.52 0.25 0.98 0.08 1.43 0.18 - - - - - -
14 1.34 0,17 Lodi2 0.14 1.46 0.24 - - - - - -
18 1.3 0«12 1.00 0.13 - 0.87 0,12 1.34 0,25 1.68 0es7
20 1.09 0.11 0.90 0.08 - - 1.04 0.30 0.56 0.06 2.02 0,50
10 2.41 0.23 095 0.07 b3 0.18 - - - - - -
KeSyn,II 14 1.37 0.14 1.20 Dall 1.46 0.23 - - - - - -
18 1.20 0.12 0.95 0.10 - - 137 0.2k IL.12 0.20 1.68 0.50
20 L.od 7 0.10 0.84 0.08 - - 0,70 010 1.98 0.17 1.90 137
10 2.30 0.25 0.95 0.05 1.12 Q17 - - - - - -
Ec573 14 2.07 0.25 1.7 0x1) 1.62 0.25 - - - - - -
18 1.12 0.22 o155 0.06 - - 0.90 0.16 1.27 0.26 1.74 0.37
20 1.18 0.12 0.81 0.05 - - 0.78 0.12 0.87 J19 2.00 0.46
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Nitrogen (N) accumulation and translocation

Nitrogen concentration in the leaves droped in all the
genotypes as growth stage advances. The percentage N content of
leaves were 2.38% and 1.2%; 2.12% and 1e2%; 2.35% and 0.87; 2.5%
and 1.09%; 2.4% and 1.20%; 2.3% and 1.81% in SRS52; N3233; Sc5522;
H611; K.Syn.II, and Ec 573, rcspectively at about 10 weeks and
20 wecks after emergence respectivelye The highest cumulative
uptake in the lcaves was not possible to identify here because
the % N was declining in all genotypes due to the ear deveclopment
processes taking place at the samc time encouraging N translocation.
Subsequently, the amount of N decrcascd and much more markedly in
KeSyneII than the rest of the genotypese. At this growth stage,
during fast devclopment of ears, the demand for N could be very
high, thus the roots can not absorb all the nceded amounte
This encourges translocation of the previously abscrbed and
accumulated N, This view agr.es with that of Halvay (1976). 1In
all sampling detes of all the maize genotypos,rthe marked
reduction of N in the leaves could be duc to translocation to the
developing secdse However, in somc of the genotypes like Sc5522, :
some of the translocated N could have remained in the stem as
seen by their higher N concentrations in this part of the plant,.
The present result seem to agree with the findings of Allison

(1969); Joquest et al (1975); and Karl and Whitney (1980),..
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Phosphorus (P) accumulation and translocation

In the prescnt study therc was almost a decreasce in the
concentration of % P with age in most plant partss In the leaves,
the P concentration ranges betwcen 0.06% in Sc 5522 at the last
sampling date, 20 wceks after cmergence, to 0.33% in SR 52 at the
first sampling date, 10 wecks after emergencee

As it is shown in Table 16, there is difference in % P
concentraticn of the respective dry weight of the genotypee.
More % P concentrntion was found in Ece 573 than in the rest of
the genotypese. However, this doesn't necessarly mean larpger .
amount in actual P concentration; as this acutual amount which is
based on the percentage is influenced by total dry matter
accumulated by the total dry matters by the grnotype.

Stalk % P concentration tends to increase upto 14 wecks
after emergence in all genotypes and then starts declininge On
the other hand, car % P and grain % P ccntent increased all the
way. The decrcase in % P of leaves could be due to translocation
of absorbed P to the newly developing ears and thus to the grain.
Part of the translocation could have been ftrapped’ by the stem
which has manifested by the incrcase of % P in the stalk when a
decline in % P was taking place in leaves. This result is in
agreement with thce findings of Arnon (1953); Jordon et al (1950),
Hanway (1962); Early and DeTurk (1949), and Mohammed and Marshal
(1979).

Aalthough the trend of accumulation of P secems to be
similar in all genotypes considered here, the efficincy of

‘ 3 A ¢
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accumulation and translocation is diffcrent which is due to the
inherent absorbing characterstics of the genotypes Sdmilar find-
ings were also reportcd by Bakcer et al (1967); Thomas (1972);

and Agboola (1972).

SUMMURY J/ND CCNCLUSICN

Two hybrids and their parental lines, planted at Dire Dawa
fruit farm werce studied for tetal dry matter accumulation, N.P.
distribution and other agronomic characters. Samples were
collected at 14 days interval to determime total dry matter
accumulation and N,P distribution in diffcrent maize plant parts
(leaves, stalks, sheath and hus, cob, and grain). Final grain
yield was also determincd.

The hybrids and their parental lines considered in this study
had a similar pattern of dry matter accumulation. However,
significant defference in total dry matter yicld was abserved at
different growth stages for the genotypes. & non-significant
total dry matter yield was observed betwcen the parcntal lines
of SR52. The parcntal lines of H61l have accumulated higher total
dry matter than thc parental lincs of SR52, The highest total
dry matter yield (525,72 g/plant) was produced by H61l, followed
by KeSyn.II (466,87 g/plant). The lcast producér was Sc5522
(283.52 g/plant)s. The long growing cycle and slow sencscnoe of
leaves of H61l and its parental lines have favored for high dry

matter accumulations
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There is a general decreasing trend in leaf dry matter as

the growth stage advances. Nevertheless, responses appear to be
different for the hybrids and their parental lines for different
growth stages. In general highly significant leaf dry matter was
observed among the genotypes. The highest leaf dry matter was
produced by H61l and K.Syn.II at final growth stage. The lowest
leaf dry mattcr yicld was producdd by parental lines of SR 52.
Highly significant difference was observed among genotypes and
among the growth stages in stalk dry mattor accumulation., At 14
wecks After cemergence SR52 =nd its parcntal lines produced their
respective highest stalk dry matter. VWhereas H611 and its parental
lines produced highest stalk dry matter at 16 wecks after emergence.
Total stalk dry matter was not significantly different at final
growth stage as compared to the 10th week after emergence. Loss
of stalk dry matter at latter stage of growth is also observed.
This loss could be attributed to translocation of the previously
stored carbohydr: tc to the developing ear.

Bar dry matter accumulation incrcased as the growth stage
advances for all genotypes. In the early stage of growth the
accumulation rate was similar for all the gnotypes. However the
similarity did not appear to be the same at the final growth stage.
Hence, highly significant differcencc was observed among the genotypes
in accumulating ear dry matter at different growth stage, as the
growth stage ~dvancese. diccordinly, H61l significantly out yielded

all the genotypes by producing 310.51g/plant at final growth stage.
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The final ecar dry matter of the parental lines of SR52 (N3233 and
S¢5522) accounted for 70% and 60% of their counter part hybrid
respectively; whercas, thosc of the H611 parental lines, KeSyneII
and Ec573 accounted for 87% and 70% of their counter part hybrids,
respectivelys, In general the parental lines of H611l proved to be
better in ear dry matter accumulation than those of SR52. The
daily ear growth rate was also found to be different for the
different genotypcse

The last two growth stages werc considered for sheath, husk,
cob and grain dry matter accumulntion. The analysis of variance
table indicated that there is no significant difference between the
growth stages; however, there is significant difference among the
genotypese H61l has produced the highest grain dry matter
whereas the least pgrain dry matter was produced by Sc5522.

An average of 31.14% of the total dry matter was grain and
60,86% was non grain averagoed over all the genotypes. However
the relative proportion of grain and above ground non grain parts
varied widely among * the hybrids, parcntals, and hybrids and
parentals. The major part of above ground non grain part is con=-
stituted by stalk in both hybrids and their parental lincs.

The comparison of ratio of vegetative weight and components
for the genotypes indicated that leaf weight was lower than stalk
weight in all gnotypcse The highest stalk weight to sheoot weight
ratio wes recorded for Sc5522 followecd by N3233. The least ratio
was cncountercd by K.Syn.II and H61ll. The translocation of shoot

dry matter into the cars was initially more efficient in the two
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hybrids. From thc result obtaincd, H611l followed by KeSynoIl

seem more c¢fficient in dry matter production and translocatione
N3%233% and Sc5b522 were found to be the least efficient in trans-
locating shoot dry matter to car,

Loss in vegetative weight after the penck weight is attained
by the different maize plant parts wns identified. The loss has
taken place during grain filling period. Thercefore, it was
suspected that weight loss other than falling off of senscced leaves
could be due to translocation to the developing graine

Comparison of the dry matter productioﬁ after flowering was
made among the gnotypes. The hybrids were found to be more
efficient in production and distrbution of dry matter after
floweing.

Harvest index is one of the yardstick in mcasuring the
yielding efficicncy of a genotypes

In the proscnt experiment, the hybrids and K.Syn.II were found
to have the highest harvest index«N and P concentration in the tissue
of all the genotypes was also determinceds In all the obscrvations
made there was increcasing and then a decreasing tendency of N and
P in stems and le~ves dxerept in the cars where there was a con-
tinous increase.

From this study it is obscrved that responses and ratc of dry
matter accumulation was different for the different genotypess

It was also observed thrt peack dry matter accumulation for the



85

different plant parts was observed at different growth stages for
different genotypes. In all the paramcters considered, H611l proved
to be the highest dry matter producer; and hence the highest grain
yielder. K. Syn.II, one of the parcntal line of H611l, has produccd
the next highest dry matter followed by hybrid SR52. In gencral
the late maturing types scem to be the highest dry matter and grain
yield producers due to their efficiency to exploit the longer
growing period because of the slow death rate of lcavese.

In this study thc hybrid which came from the parents of high
dry matter producers proved to be highest yielder. From the result
of this study it may be suggested that the parental lines that bear
good potential in producing and translocating dry matter to the
economically important pleont part could be considered in the future
breeding program for the hybrid production.

It was alsc oberved thot dry motter which was accumulated early
in the growing seascn of the plants is translocated to the developing
ears late in the season. Therefore, in the future breeding program
attention should be given to genotypes with good translocation
effigtency of dry matter to the graine

The analysis of the present study indicated that there is no
as such a particular growth stage to which attention should be given
to promote the rate of dry matter accummulation. However, any
thing that prevents the rnte of leaf development such as inscct
pests, discases, moisture and nutrient deficiences should be

avoided at early growth stages.
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The translocation of N and P to the developing grain suggests
that genotypes with better abos.rbing and translocation efficicncy
are very important. Hence selection geared towards such effi
efficierd gcnotypes would also secm to increcase biological as well

as economic yield of maize plante.
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TABLE A1:

Mean weight of different parts of maize plant at different growth stage as pernce of

total of the respective harvest stages.

STALK LEAF TAR

CGenotype Days after emergence Days after emergence Days after emergence

70 84 98 112 126 140 70 84 98 112 126 1Lko 70 84 98 112 126 1ho
SR52 k5,3 41,4 42,8 38.7 2941 26,7 23.3 24,2 18.6 16.2 12.3 10.5 29.6 35.1 38.6 45.2 51.3 56.3
N3233 51.1 45.1 45.5 39.3 31.0 28.8 26.3 19.6 15.5 13.6 11.9 11.1 22.3 34,3 39.0 47.1 50.3 52,0
S¢5522 54.5 48.2 48.5 Lu4.6 3L4.6 33.4 26,5 24.0 17.2 15.9 12.1 11.2 18.9 27.9 34.3 39.5 LLk.6 50.8
H611 53.C 46.6 42.5 41.2 29.8 23.0 23.1 15.5 24.0 17.5 13.8 12.2 23.8 30.2 36.5 26.2 54.3 59.1
KeSyneII 55.4 45.2 43,4 29,9 25,7 23.5 32.0 32.8 21.5 17.4 14.6 12.9 12.7 22.1 34.7 48.2 49,4 57.8
Ec.573 54.7 50.9043.9 36.3 29.8 27.8 27.9 22.2 19.1 16.7 13.6 11.3 17.3 29.9 38.0 52.8 51.0 56.1

Sheath + Husk COB GRAIN
Genotype Days after emergence Days after emergence Days after emergence
126 140 126 140 126 140

SR52 15: 1247 847 6.9 3543 4z,1

N3233 18.6 16.2 9.8 8.7 28.6 352

Sc5522 14,0 12.9 10.9 &7 28,5 2%.8

H611 14.1 11.8 1077 9.2 31.h 43,9

K.Syn.II 12.7 11.6 118 it % § 31.6 41.9

Ec.573 16.1 14.7 10. 4 9.2 30.1 36.9
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TABLE A2: Distribution of Nitrogen (N) and Phosphorus (P) in g/plant in above ground different maize
plant parts of the two hybrids and their parental lines at different growth stages.

Time
in LEAF STALK EAR SHEATH + HUSK COB GRAIN TOTAL
VARIETY WEEKS N P N P N P N P N P N P N P
10 1.40 .19 .82 .10 B85 .13 = - . - - - 2,07 0O.42
SR52 14 «75 w10 172 18 163 435 = - - - - - 4,52 .63
18 .59 .05 1.48 .11 - - .51 .09 20 .03 2. 40 .62 5.18 .90
20 .51 .05 1.23 .09 = - .40 L0L .10 .02 Z.20 1,07 S.61 1.27
10 l.02 .13 .76 .10 .51 .08 - = o = - - 2.29 |
N323% 14 A48 .06 1l.17 .16 1l.4k0 .28 - - - - - - 3.05 .50
18 239 JO07  L.b47 o4 < - .38 .05 0.8 .03 1.43 .50 3.75 .69
20 40 .08 83 .09 - - .86 .10 s 03 2,03 ..63 L,35 .93
10 .99 .13 .68 .08 .36 ,05 - - - - - - 2.03 .26
Sc¢5522 14 05 JOF 1.01 1% 1,11 .20 = — = = - - 237 .38
18 Lo L06 1.65 .05 - - .23 0.06 2P .04 1,88 .37 3,82 .58
20 .27 .02 1.19 .09 - > 40 .03 .20 .03 1. 77 .50 3.83% .67
10 1.6 ,1% 1,30 ,1l1 B0 w1l = - - - - = 3.64 .36
HA11 14 1.28 .12 1.90 .24 2.08 .35 - - - - - - S5.24 <71
18 .93 .12 1.50 .19 =~ - 62 .09 M = b 2,66 79 6.4% 1.33
20 .69 .08 1.09 .10 - - .65 .06 27 .03 L,66 1,09 7.36 1.36
10 1.67 .16 1.14 ,08 40 .05 = = - - - - 3.21 .29
K.Syn.II 14 1.03 .08 1.45 .15 1l.66 .28 - - - - - - L1t .51
18 .78 .09 .98 .09 o = 40 .06 .52 .09 2.h42 .72 5,10 1,05
20 22 A07  L1.U45 12 - - . 74 o % « 5% .09  3.77 72 9,06 IJli
10 1:%2 JIh 1,07 o7 .58 .09 - - - - - - 2.97 . 30
Ec.573 14 1.20 .15 1.54 .15 1.26 .19 - = 4,00 .49

18 858 L10 1.77 ;05 = - +50 7 .31 48  1.81 .48  L.42 77
20 47 <05 «79  «05 - = . 40 .08 A1 » 1,59 .60 L,66 .86
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