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BY 
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ABSTRACT 

A study of dry matter accumulation and N, P distribution and 

, ther agronomic characters was conducted on two hybrids of maize 

(Zea mays ~.) and their parental lines. 

Highly s i gnificant d i fference was observed in total and ear 

dry matter accumulation among the genotypes, the growth stages 

and growth stage by genotype interacti on. The highest t otal and ear 

dry matter were produced a t the final stage of maturity. The analysis 

of l e af and stalk dry ma tter indicated that there was highly signj f '_'Oant 

difference among genotypes and growth stages. Howevere, there was no 

interaction. I n general a decreasing tendency of dry matter accumula­

tion was observed in the non grain part as growth stage advancences. 

This loss is assumed to be due to trans location of carbohydrat~B t o 

the grain late in the season as grain development advances. The 

associ a tion be t ween l eaf number and total dry matter production was 

found t o be positive and significant (r= 0.86). 31 .4% and 68.6% averaged 

over a ll the geno types was grain and non grain , respectively. The 

trans l ocati on of shoot dry matter into the ear indicated that H611 
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and its parental lines are more efficient than S.R. 52 and its 

parental lines. Highest harvest index of 0.44 and 0.43 was produced 

by H611 and SR52 , respective ly. Further more, an increasing and 

a decreasing trend of dry matter production was ob s e rved in the 

diffe rent plant parts as growth stage advances e xcept for the ear and ' 

g rain . From this study it could be suggested tha t, Parental lines which .. 
L 

are effic~nt i n production and distribution of dry matter should be 

included in futur e breeding program t o produce high yi e lding hybrids.: 

The differences observed in the production and translocati on of dry 

mat t er af t e r flowering suggested that genotypes having such characters 

are very impor tan t. Eventhough, it is impos ibl e to point out a 

particular growth stage a t which hybrid vigor is expres ssed , insect 

pests , diseases , moisture and mutr i ent deficienci es which affect the 

rate o f l eaf development should be ~voided· inorder to have a healthy 

pl a nt growth for muximum yie ld production. 
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INTRODUCTI ON 

Use and Economic Importance of Maize (Zea mays L.) 

Next to wheat and rice , maize is the most impo rtant ceran l 

in the "arld and is the highest yielding of all gra i n c rops. 

It is a staple food, particula rly in the tropics; it is used as 

a livestock feed e specially in th e developed coun tri 8s , and 

is a raw mater i a l for many i ndustrial products such as starch , 

s yrup or suga r, oil alcohol , etc . Nume r ous important products 

a n d by - products are reported to b e ob t a ined from maize (PAO, 1972) . 

Classification , Orig i n and distribution 

Mayuae is one of the 15 tribes of th e f amily Graminae into 

which maize is classifi ed under the genus Zea . Many researchers 

r eport ed that maize originat e d in so u~hern Nex i co . Now it is 

grown or cultivated throughout the world in areas wi th suitable 

g r owi ng conditions . The resons for its popularity to be g r own in 

many pa rt s of the world are (i) it gives one of the highes t 

yi e ld per man- hour o f labor inves t e d on it, (ii) it provides 

nutrients in a compact f o rm , (iii) it is easily transportable , 

(iv) the husks g ive protection against birds and rain , (v) it 

i s easy to harvest and hull , and it doesn ' t shatter , (vi) i t 

stores well if properly dried (vii) it can be harvested over 

a long pe riod of time (Purseglove , 1972) . 

Maize (Zea mays L.1 is said to ha ve be en introduced into 

East Africa and hence into Ethiopia , by the Portugese in the 16th 
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or 17th century . There are many different varieties, the most 

important among them are dent maize (Zea mays var indentata). 

Flint maize (Zea mays var indurata) . Most of the maize in 

Ethiopia is very heterogenous. Late types are prevalent 

(Huffnagel , 1961 ; Acland , 1975) . 

Maize is one of the most popularly grown cerco l s in Ethio­

pia . It r a nks first in yie ld per hectare , (10 to 16 Q/ha ) , 

fourth in total grain yield (1 , 470 , 000 tons) , and fifth in total 

hectarog8 it occupies (882 , 000 ha . ) coming af t er t e f , barley , 

sorghum and wheat. There Vias a constant and gradual hectarege 

increase for the production of maize . The pri ncipnl maize 

producing administrative regions of Ethiopia are Woll ega , 

Sidamo , Ke f f a , Illubabor , GamoGofa , and a high pe rc entage of 

cultivat ed f,arm in Hararge (Dejene , 1979) . 

According to th e Food and Ag r icultural Organization of the 

United Nations (FAO), the area under cultivation of maize has 

increased from 742,000 hectares to 1 , 001 , 000 hecta r es from 1976 

to 1979 . respectively. Whereas , the yi eld has decreased f r om 

14 . 5 Q/ha t o 10.7 Q/ha which i s far below the a verage world 

production of (32 . 7 Q/ha) (FAO , 1980) . This l ow yield coul d be 

attributed to several factors such as unfavorable enviromental 

conditions; genetic and management practices . 
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Dry Ma tt e r 

The distribution o f dry ma tte r ove r the various pa rts of 

the plant is not only important for the evaluation o f the product 

fi nally harves t e d , bu t a l so f o r the growth r a t e and y i eld 

leve l . Differences in g r owth rate b e tween spec i es a nd e ven 

va r i e ti es are mainly d uo to the r ate at which n e wly p r oduced dry 

matt e r i s convert e d to ass i milat i ng tissue (VanDobben , 1962 - 63) . 

Owi ng t o the inverse r e sponse of different c r ops and the mutua l 

effect of the va rious growth f ac t o r s , r esearch has b een especially 

directed to the general enter-relationship of ass i milation and 

dissimilat i on . Th e forma tive deve lopment of t h e plant is ext r eme ly 

i mp orta nt to the grower . 

Beca use it d e t e r mines to Vlha t e xt en t and during ' .. hic h 

perio d of th e yea r the crop is ab l e to make use o f a va ila ble 

so l a r ene r gy , and moreover t he values of production is l argely 

influenced by th e distribution over the various part s o f the 

d r y ma t t e r p r oduced . The l at ter f a ctor plays a ve ry dive rgent role 

in vari ous c rops because , a B f or exa mple , in gr (~ en fodder crops , 

all pa rts above g r o und a r e va l uable as cattle f eed . On the other 

hand i n many r eed and f ood cro ps the harv es t only cons ti tute a 

small part o f the forma tive deve l opment . As a r esult the 

influence of distribution o f d ry matter ins i de t he plant has 

tecom e a f i eld of r e sea r ch whic h i s con s t a ntly e xpanding and 

in whic h many phenome na oc cur which are difficult to fit into 

gener a l inter- r e l a tionships ( Brouwer , 1962-63) . 
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It also s t ands to r eason thnt agriculture in many cases 

will profit by a d ry-matter accumulat i on which is as large as 

possible in the product to be harvested for next to quality, 

quantity is the most important aspec t. The part s whic h a r e not 

ha rvested in c e rtain sense keep balance of the pla nt but often a 

nec essity , as they serve to provide th e product t o be ha rvested 

wi t h essentials for it s development . Th ere i s no gaining of 

grain without s traw or sta lk or l eaves . The question that may be 

a sked i s whe th er it is possible t o increase the use ful output by 

i nfluencing th e pe rcentage of dry- mat t er in the product to be 

ha rvested. With this r egard studia s wer e carried out and an 

increase of dry matter was achi eved through the mainpul a tion o f 

popul a tion densit es (Stivers et a I, 1971; Allison , 1969 ; Adelana , 

1972; Bashir and Shalaby , 1976), ferti lizer r a t e (Hanway , 1962; 

Brouwer, 1962; Sprat t and Gasser , 1 970 ; Mo ss and Peaslee , 1972; 

Singh and Anderson, 1978; Jordan at a I , 1950 ; Gasman e t a I, 1980) , 

mo i s ture (Mcpherson a nd Bou we r , 1977; Alb arda , 1968; Ho dges et aI, 

1979 ; INardlaw , 1967 ; Denmead and Shaw , 1960; Doyel and Fi s her , 

1980) , geno type (Hoshino and Uzihara , 1978 ; Diaz and RiverQ , 1960; 

Hanway and Russel ,· 1969 ; Johnson a nd Tanne r , 1972 ; Rhodes and 

J enkins , 1976) , t empera ture (Coopp-r and Shaw 1980 ; Benoit and 

Reg l and , 1965 ; Hegland et a I, 1965 ; Knoll et 01, 1 964), 
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Furthermore, the impor t anc e o f dry-ma t ter prod uction a nd 

distribution was emphasised by Br o u we r (1962) in tha t an increase 

in yield resul t inc f r om the use of b e tter var i eties may be l imited 

to a s hif t in the distri b ution o f dry- mat t e r to more val uabe organ s 

without an i ncremen t in total yi e ld . In addition, Yosh ida (1972 ) 

in his r evie w of phys iological aspect of gra in crops indicated t h a t 

the e c ono mic yie l d ( grain y i eld) could be inc reased ei ther by 

increasing t o t a l dry- matter o r by increasing harves t index accordi ng 

t o the foll o," ing equat ion : Y (economic yield) " K (harvest 
e con e con 

index) X Ybiol ( biolocica l yie ld or total dry matter . Thus , 

emphasizing th& i mportance of the production a nd distribution of 

dry- matter t o t he fina l grain y i eld . 

Yield in the tropics in much lower than in the tempe r a t e 

zones. The t r op i cal maize allocates le ss of its tota l d ry-ma tt e r 

to grain (35-40% ) as compar ed t o 50% of the total dry- mat t er o f 

the t emperate maize ( Inter- national Agric . Dev ., 1980) . This 

b e ing one of the many resons for obtainin8 l ow yie ld , the pres ent 

stduy is under t aken to indicate t he t rend of production and 

distribution of drY- "lat ter o f two maize hyb r ids a nd their perental 

l ines at different stnges of g r owth t o a c omplish the fo l l 'owing 

s peoific objectives : 



1. To determine the basic principIa o f dry- matte r production 

and distribution to different maize pla nt parts a t 

diff er0nt g rowth stage s. 

2 . To determine the stages at which highest d ry-matter is 

produc e d to help indicate the active growth s t age a nd 

provide the nece s sary management practices in order to 

obtain higher yield . 

3. To find out the stages at which the considered hybrids 

diffe r in dry- matter production , fro m their par ental lines 

a nd thus r esulting in the increased fina l gra in yield . 

6 

4. To identify those genotypes wh i ch are e fficient in trnns~ 

l ocating mo r e of the produced dry- matter to the sink ( grain) 

to utilize them in future breeding programme. 
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REVIEW OF LITEHATUHE 

Translocation of Dry-Matter 

The aim of mo st types o f agriculture is to obtain high yield 

of those pl~nt parts which a re of eco nomic in terest. The yi e ld 

d epends on the total dry- matter p r esent at harvest a nd on d r y­

mat t e r distribution ove r th e parts of t h e plants . To analyze the 

productivity of fie ld crops one should know the actuul and opt i mum 

daily dry-matte r produc tion per unit of soil area a nd the actual 

and optimum paterns of dry- matte r d i stribution during the 

development of the crop (Gaastra , 1962-63). Processes associated 

with a llocation of photosynthate to various plant org~ns arc one 

o f the most i mportant factors determining the economic yi e ld of 

crops . Some aspects of these processes which underl i e crop yi eld 

have been reviewed by Evans and Ward law (1976) . 

Gr ain yield depends on the dry- matt e r producing capac ity of 

the crop. Hence , the dry-matter which is produc ed at the different 

growing stages of the crop is very importnnt f or the grain yield . 

Allison and Watson (1966) , a nd Van Eij nat t ene (1963) have 

indicatcd that the g r ains start accumulat i ng car bohydrate after 

flo wering . The carbohydrate starts to be translocated from the 

stem to the ear within 2 - 3 weeks after silking ( Dynard et a l; 1 966) . 

The dry- matter continues to be stored in the stem during the first 

thre e weeks of silki ng due to inadequa t e sink , in the ear . The 
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ev entual l oss of photosyntha te from the stem may be due to an 

adequat e ea r - sink capacity of the plant or to a reduction o f the 

plant o r to a r eduction o f photosynthate by the lea f canopy 

towards the end o f the growing season ( Asanum e t aI , 1967 ) . 

The doc r ease in stem we i ght occurr ed during the pe riod i n 

which t he c r op g r owth r ate declined to essen tially zero, suggest­

ing an abrupt r educt i on in canopy ef f ect iveness . (Ad e l a na and Me 

Melbourne , 1 972 ) . The decrease report ed in other experiments 

(Dyna rd at a I , 1 969) seem t o ind i cate s i tue.tions o f interme dia te 

canopy effectiveness during the ea r filling p e riod . It wns also in 

indicated by these researchers that there i s 48 perc en t stem 

we i ght loss . Eventhough , there is a gene r a l l oss in t he finnl 

analysis o f the stem a nd leaf weight , there i s a t endency o f 

incrense in sugar cont ent of stems and leaves a ft e r s ilki ng 

(Johnson et a I, 1 96 7) . On the other hand , the findings at 

In t e r na tiolla l Center f o r When t and l1aize I mprovement (CIMMY'£ , 1974) 

indicated that the stem solubl e suga r which was 19 perc e n t o f the 

d ry- matte r a t t asseling was found to b e 22 pe r cent at maturity 

indicating the inabili ty of the gra in to store the a vailable 

so luble s ugar . This suggests thct there is a r oom for i mproving 

yi e l d th r ough selectien. 

The works of Alli son a nd Watson (1966) i nd i cated that stem 

weight decreased in ha l f - defoliat ed plants, but remain e d nearly 

consta nt in intact plants fr om t wo weeks after flo wering . The 
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r esult su~g8sted in ha lf-defolia t ed pla nt s the dry-matter which 

was s upposed to be distributed to the l eave s is translocated to the 

ears. The possibili ty of such movement was shown by k eeping pre­

mature harvested shoot in the dark for two weeks with their cut 

end s in wa t e r . The dry weight of the grain increased and that 

o f the stem , laminae , husk and cob dec r eased . It was fina lly 

concluded that th e dry mat t er produced a ft e r flowering was more 

than suffici e nt f o r g r a i n growt9 and pr e vious pho t osy nthate 

probably cont ribut ed li tt l e to the g r a in. Translocation o f 

dry-matter or nutrients from different plant parts to the gr ain 

i s r eported as establi s h ed fact . However, all plant parts do not 

contribute equally. This was proven by Genter et al (1970) tha t 

husks and the uppe r sta lks s h owed t h e g r eatest decreases . Henc e , 

the highe r the weight in the final g r ain yield the better the 

distribution o f dry-matter to the ear a nd the accepting capacity 

o f the grain (Ka r ami and Weaver , 1980) . We i gh t tha t i s l ost from 

differen t p l an t parts is no t a l ways t o t a lly accep t ed by the sink 

b e cause ce rta in ener gy i s a l so r equi r ed for r espirat i on a t the 

e xpence of l oss in accumulated dry-matter. Acco r ding to Dunc ~n et 

a l (1965) , the ave r age we i ght loss f o r stalk p " r day was 4. 8 g r ams 

while the average increase in kernel weight was 2. 8 g r ams per day . 

Effec t of Genotype 

The econi mic yie ld of a crop is an outcome of many factors. 

Compari son of different hybrids vith their parental lines has 

\ 

\ 
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revealed that the hybrids are more efficient to produce more 

dry matter and h ence , fina l grain yield. Regarding this view, 

Major et al (1979), and Johnson and Taner (1972), have compared 

the yield o f 44 single cross hybrids with their parental lines over 

a wide runge o f population by determining the yield at unit interval 

of leaf area . Th e yield of inbreds was f o und out t o be 60 percent 

of the mean hybrids yield regardless of whether the yields we re 

compared at a common plant density or leaf area index . Under s uch 

condition th e difference was higher for the hybirds than f o r the 

i nhrcds . 

The rate o f daily dry-matter production vary for different 

varieties. However, there could be no differences in the final 

grain due t o the inability of the s ink (grain) to accept the 

produced dry-matter (Hanway and Russel, 1969). 

According to Diaz and Rive r a (1980) dry-matter produced per 

plant was generally highest in those genotypes with the greatest 

number of days t o flowering. It was also reported that these 

group of genotypes showed the l owest dry- matter accumulat ion in 

grain. Compnrison of shor t and tall isogenic lines has r e vea l ed 

tha t lateness is correlAted with tallness. Even though lodging is 

a problem , g r a in yi eld and total dry-matter have. pc!ili tive· corrclnt;\..Qn 

with t allness (Hoshino et aI , 1978), Bucher and Ester (1976) noted 

the efficiency of dry-matter production per unit phosphorus absorb~ d 

was greatest for the lat e r maturing hybrids which could be one of 

the basic differences in the yielding abili ty of the late varietios 

than the early ones . 
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Effect o f Growth Stage 

I n many stud i es with maize , samples of the pla nts a r e 

collected f o r dry we ight determinntion a nd for various kinds of 

labo r a t ory analy sis . In these studies , sampling i s o ft en made 

based o n the number of days after planting , th e number o f days 

af t e r plo.nt emergence , plan t he i ght e tc . It would f ac ilita te and 

improve the e valuation and compari son o f the data from different 

studies to know tho physio l ogical a nd morpholog;i.cal stage o f pla nt 

developm ent . 

Nelson (1956) revi ewe d the works of PeRrI and Surfac e in the 

fir st- quart e r of th e 20th c en t ury tha t th ey ha v e r e co gnized a nd 

g r o uped t he g ro wth s t ages o f maize into four . The first or ro ot 

cycle , which i s mark e d by a r ap i d in c r ease in the root syst em ; 

th e second , by r a pid i ncrease in the l ea f area ; the third, by 

d e velopment of r ep r oductive organs and the l ast, by d e velopment 

of the ea r s and ma tura tion . 

l'his ind i ca t es th e pe r iod 0 f r apid dry- matter a ccumula tion o f 

the r esp ec tive cycles . Ha nwa y (1963) r eport ed t en stages of 

maturity in the physiologica l development of maiz e pla nt . He 

g r ouped the early s tages b e fore tasseling o r silking bas e d on the 

numb e r o f days up t o physi olog ic a l mnturity (black l a yer forma t ion) . 

Acco rding ly , h e r e cognized the t h ird stage as a period wh e n dry- mo.tte r 

accumul a tio n is r apid which co incides with the maximmm l eaf a r en . 
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Whereas , Gasigar (1965) mentioned that maize plants grow mos t 

rapidly just before tasseling, and its vegetative organs reach e d 

their highest weight in th o n e xt ten days. (Allison 1969) , Alli son 

and Watson (1966) , Williams et a I, (1965), coll ected sampl es o f 

plan t tissues and grnin every two week int e rvals determining the 

dry- matter accumulation o f maize plant. Except under very careful 

controlled cunditions in fi e ld s or experimental plots the r e will 

b e differences in dry-~att er acc umula tion between different plants 

tha t have received the same trea tments . 

The highest total dry-matt er yield p e r acre appea r ed to be 

betw0en dent and glaze stages (Johnson e t aI , 1966). At final 

stage of growth the ear dry- matter was r eporteu t o be 60 percent 

of the tota l dry-matter . On the other hand , Furlani a t a l (1980) 

r eported that th e daily rate o f nutrient uptake and dry-matter 

accumula tion was highest betwue n 28 and 42 days after emergence . 

Population Effect 

Diff e rent varieties respond differently t o varying population 

densiti es in accumulat ing dry- matter (Sato a t a I , 1978). Bashir 

and Shalaby (1976) indicated that sowing dates and spac ing seem to 

aff ect accumulation of s t em dry- matter. In their study they found 

that wider spacing encour aged the accumulation o f more dry-matter 

than closer ones (per plant basis) . On the other hand, Hoshino 

et a l (1978) found high ly s i gnificant difference in tiller number, 

dry- matt e r accumulat i on a nd leaf area per unit area of land among 
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different plant densities . Tha t is, these charact e rs we re high~r 

in high densities than in low densities. The relative proportio n 

of different maize plant parts varied betw&e n hybrids with diff e r­

ent maturity rate ; how e ver , population has only slight e ff ect ( 

(Bryand a nd Blaser , 1968). 

Allison a nd watson (1966) in their exp e riment showed that 

when maize was grown in a population n ea r the bottom of the r a nge 

the leaves produced mo r e dry-matter than grain could accomodato, 

so that when some leaves are removed the groin received a l a r ger 

frac tion o f the total dry-matt0r produced a ft e r flowering . 

Incroase in population also evidently e nabl ed the grain t o acco­

modat e proportionat e ly more dry-matter. Although th e increase 

with popula ti on crea t a d l arge s i nk for dry-matt e r, the supply of 

dry- matter did not increase proportionately , presumably because 

the r e was more mutual shedding and f oster senescence o f l eaves 

in the denser population. Although total dry-matter increa ses as 

population increases , (Stiver e t aI , 1971 ; Adelana and Melbourne , 

1972) tho g rain yield decreased beoause of compe tition for 

resou rc es below and above the gro und . Hence , t he int e r est in th e 

dry- matt er productien d e pends on the objective of the producer . 

If the producdr i s interested in the biological yield ( total dry-' 

matt e r) , as in the case of s ilage , lurge populations would be 

prclferrod . 
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On the o the r hand , if the inte ret o f the producer is on the 

econo mic yield ( grain) opt i mum pop ulat i on should be d e t e rmine d . 

Allison (1969) found ou t thut g r a in a nd tota l d ry- matter o f 

maize a t final ha rvest increased by abou t 50 p e r cent and 30 

pe rcent , r e spective ly, when the popula tion increased fro m 23 , 000 

to 48,000 pla nts/ha , but did no t increase furth e r with populn tio n 

up t o 74,000 plants/ha D He also mentio n ed tha t s t em we i ght 

increased until 3 t o 4 weeks a ft e r flowering , the n it r emained 

cons t ant when population was 23 ,000 plant s /ha , but d ec r eased in 

denser populations . 

Evcnthough , tota l d ry-ma tt e r and grain yi e ld increase with 

increasi ng popula tion u p t o optimum l e vel th e fi gures g iv en h e r e 

could va r y with vari e ty , e nvironmenta l c ond i tion , a nd o the r 

manage men t paracticas . 

Influence of Lea f Ar ea 

The depe nd ence of r a t e ef d ry - matt e r production o f crop 

communiti e s o n quan tity o f l ea f surface had b ean well establi s h e d . 

The r e l e vance of l ea f area is due t o its influence o n r a d i a nt 

e n e r gy inte r cepti on, This was justified by the wo rks o f Shiblcs 

a nd Weber (1965), which indicated so l a r rad i ation a nd r a t e of 

dry-matter produc ti on in c r eased wi th inoreasing l ea f a r ea develop~ 

me nt . In relation to this Russel (1972) , Eik a nd Hanway (1966 ), 

Fako r e d e and Mock (1980 ) t r ied to id entify th e type o f lea f 
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arr~ngcnent due to the shading e ff ec t of l owe r l eav es by the uppe r 

l eav es . Hance , any factor influe ncing tho r ate of leaf de velopment 

could as well reflect upon l eaf a r ea the re by causing a decrease o r 

an increase in the economic yield of the crop. Hanway (1962) has 

clearly demonstrated the influence of s oil nutri e nts on the l caf 

area thereby reflecting on the r a te of dry matt e r production . 

Regland et a I , (1965) r eported the rate of growth of l ea f area of 

maize plan ted early was more correlated with tempera ture than any 

fact o r measured , whil e th e r ate of leaf area growth of late planted 

maize was equally correlated with temparature and r elative humidity . 

The potential yi e ld of maize g rain which is produced late in 

the season is d e t e r min ed by the leaf area which a lways compl"t " s . 

its g r owth rela tive ly early in the season . However, l ess pot entia l 

yield of grain will be attained if a) such as moisture deficiencies 

in the season o r b) the l ea f area prematurely r e duc ed by some 

f actors that result in prema ture d ea th o f the l eaves such as 

nutri ent deficiency , insect , di sease o r hail damage . Thus anything 

that results in the r eduction of leaf a r ea r eflects upon dry­

matt e r production the reby af f ec ting the yi e lding capacity of the 

crop (Hanway, 1962) . In the ir sowing date experiment , Eik a nd 

Hanwa y (1966) demonstrat ed that during the p e riod of r apid dry-matter 

accumulation the curves were linear f o r all sowing dates , e xc ep t 

that the phase of r apid dry- matter accumulation was whort er f o r 

l ate plantings due t o short leaf a r ea dura tion thus r e flectin g on 

the fina l yield . 
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Defoliation Effect 

Maize plant may be damaged by hail, mechanical injury , 

insect o r disease r esulting in loss of photosynthe tic area of t ho 

plants . This loss in l ea f area , which interfers with the produc ­

t ion o f dry- matt e r, may occur a t va rious times during the grow­

ing period and is expec t ed to reduce dry- matter production th ureby 

affecting the fina l g r a in yi e ld , Defoliation researches hav e b e en 

c on duct ed by many investiga tors a t di f f e r e nt times . Egharebva 

e t al (1976) had observ e d s i gnificant dry- matter r educ tion in 

total dry - matt e r when l eav e s are r emoved within 30 days after 

silking. They furth e r indicated that compl ete defolia tion was 

deterim onta l (6.4 t o 82 p e r cont yi e ld lo s s) than partial defolia­

tion (1 . 5 t o 32.7 pe rc ent yield lo ss ) . However , thes e l osses 

varied with time and posit io n o f tho l eav e s on the plant 

(Pendelto n and Ha mond , 1969 ) . The e ff ect o f 50 and 100 p e rc ent 

d efo l i aoion Hanway , 1969) a t va rious stages o f developme nt of 

ea rly , mid- s eason a nd l a t e maturing maize hybrids grown a t three 

plant pepula tions r eveal ed r e l ative r eduction in grain yield . He 

furth e r c oncludGd that the l oss in g r a in yield was associated 

primarily with r eductio n in dry-matter acc umulat i on during grain 

f ormation . On th e o the r hand , Hick e t a l (1977) observed 

a lmost identical results on defoliation at l ater stages; ho wever , 

the early complete defoliation Dr l ea f r emova l in th ui r e xpe riment 
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ma n ifest0d 48 percent yield increase for which they were unable 

to give any satis f acto r y answer for that par ticular pe r iod . 

Effect of Tempern ture 

Crop yield is determined by both the growth r ate and l ength 

of the growth pe riod . Thi s period depends on the rythm o f 

deve l opment . The effect o f tempera ture on the lenght of the period 

. 
from emerGence to flowerin g is independent of the effect of 

t e mpe r ature on growth r a te . This was demonstrated thnt when 

t emperature is raised from 16°c to 25°c vege tative g r owth i n small 

cereals and peas is distinctly accelerated in t he seedling but only 

s ligh tly in th e following st~ge whereas development is speeded up 

o considerably as a r e sult the plant remained smal l or at 25 c . as 

compared to 16°c . II reverse r e l ationship was observed f or maize 

and b eans , i e . whe n temp er~ turB raises from 1 6 to 25°C growth is 

accel erated relativel y more than development , so thnt the plant 

f ina lly b e comes l a r ger . Thus maize and beans have the faculty of 

compensating tho accclaration o f growth at higher temperature by 

relat i ve ly stil l g r eater increase in dai ly g r owth r ate (Van Dobb e n, 

For some t r op i cal crop plants , h i gh temperatures i n many 

r eg i ons ~re infact unfevorable . For example , for ric e total grain \ 

weight is higher when the grain develops and ripens und er conditions 

gradually rising a nd fall i ng t em pe ratures , which could be explained 
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by the transport of carbohydrates to t h e grains . With high 

t empe r atures the transport is rapid but lasts for a short period 

only . Ronewed tillcring is a lso a c c e lerated which depletes much 

carbohydrat e and nutri ent , wher"as with low t empe r 9.ture the trans­

port o f ma t e rials is low and lasts long foll owed by l at e occ uring 

senescenc e o f leaves and th e prolonged rip enning o f the grain s 

which r csul t,5 in hi ghe r grain we i gh t than und er high temperature 

( Best, 1962- 63) . Low ro o t zone temperature affects deve l opment 

and high roo t z o n e t e mp e r ature like l y st imulated g r owth (Knllll 

e t aI , 1964 ; Co oper , 1980; Benoit e t al 1965). 

Bashir and shalaby (1976) quantified th e r ela tionship betwe e n 

dry- matt e r accumul ation o f st e m plus l eaf sheath Rnd the maan da ily 

ef f oc tiv e temperature from sowing till flowering time . Eve ry o f 

one degr ,_0 c C;l tic;r "cl6 ri s e in monn daily temperature wa s associa t l:d 

by 7. 69 g/pl a nt . Low temper~ ture af fect s crop yield in differ 2n t 

ages (Powers et aI , 1964) . The dry-matt e r productio n increases only 

slightly wi th increaSing of P concent r a tio n s in the plant tissue . 

At abov e optimum temperatures , P c oncentrations were quite high, 

but a small increase in pe r cent ph ospho rus res ult e d in a la r ge 

increase in d ry-ma tter production ind i cat ing the influenc e o f 

tempe r a ture on the uptake o f nutri ents thu s aff ecting th e dry­

matt e r producing capacity o f a crop .• 
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ThJ specific difference in temperature r e sponse are greatur 

for development (Van Dobb en , 1962-63) , and since g r owth rat e is 

mainly governmd by the shoot-root ratio (the dry weight of the 

shoot over the dry- weight of the root) it may be suggested that 

the distribution of materials in the plant is tho key to the 

important problem of the influonce of t emperature on plant pro­

duction . 

Effect of Mosture 

The magnitude of yield r eduction due to water deficits in 

mazi e (~~ mays ~. ) is dependent upon the g rowth stage at which 

tho water defici ency occures , .:J.nd the sevp.rity and duration o f the 

deficiency . Th e few days around ear emergence and pollination hav e 

b een identified as being most sensitive t o drought, but substantial 

yield l osses also occur when i1 roll~ht ,occurs during v egetative growth 

and grain fill (Cla usen and Show , 1970) . Vaada (1961) revi e wed the 

works of Robinson and Diamingo that in field experiment a bundant 

mosi stur e is essential during tho tasseling stage for max imum corn 

yi e l d . ~a t er deficiency during this period caused an irriversible 

r eduction in yield. Even though there is a crop diff e rence Alb c rda 

(1968 ) had also emphasized tha t the yield of g r ass herbage h~s 

increased significantly when optimum nutrient and moi s ture is supplied. 

The works o f Denmead and Shaw, (1960) and Clausen and Shaw , (1970) 

has clearly demonstrated the importa nce of moisture a t different 

I 



g r owth stages and quadtified the r e duction caused by mc isture 

s t r ess . They report e d stress prior to silking caused 25% 
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yi eld reduction , stress a t silking r educed 50% stress a ft e r silk­

ing caused 21% yield r eduction whereas Cla usen a nd Shaw reported 

12-15% yield reduction at early ea r shoot and ovule dev elopment . 

Hodges e t al (1979) in modeling dry-matter accumu l at i on a nd 

yield of g r ain so r ghum , ruported potential g r oss photosynthesis 

was r educed by <1 wn ter stress f .:lctor when avai l able moisture was 

l ess tha n 35% of maximum a va ilable soil mo i sture . 

I n plants placed under stross 15- 20 days after anthesis , there 

is a progress ive r educt ion in photosynthic rat e of th e wilted 

l eav es and t he movement of the assimila t es into the conducting 

ti ssues was also prolonged , where as the ve l ocity of translocation 

was not 'lffccted( V;a rdlaw, (1967 ). It w"-s a l so repo rt ed that Vlat ee r 

stress dir ectly acts on lea v es r"-ther t han indirectly th r o ugh 

effect on growth o r movement of wat8r through the conducting tissue . 

Wilson et al (1980) s howed thc t the dry- matter accumula tion rat e of 

pla n ts Vias g r ea tly reduced by water deficit . This r e duction occur od 

du e to t wo r easons , 1) The leaf area index was reduced , I I) The 

substrate p r oduct i on rate por unit o f leaf a r ea by photosynthesis 

decr eased . 

Tr anslocation is l ess inhibited than photosynthesis during 

drought. This fnct was demonstrat8d by Mcph e r son and Boy er (1977) 

that gra in yield exceeded the small amount o f dry-matter accumulat e d 
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during grain filling . Thus transl ocation must ha ve occur ed 

d espit e tho ceasation of dry-matter accumulation by the shoot . 

It was furthe r indicated tha t water use by maize was influenced 

markedly by th e c csitut c treatment , that when a severe deficit 

occurcd during fertilization period, water use was lowered by 

reduction in size of plants as well as by r eduction of transpiration 

during the deficit period whieh affec t s the d ry-matter productio n 

and th e yield of the crop . 

Influence of Nutrient 

The dist ribution of dry-matte r ove r the various organs o f D. 

plant is essentially due to the relat ive growth rat e s of these 

o r gans . Since g rowth depends on the a vailability of various 

essential nutrients to the growing tissues, corre lation seoms a 

qUGRtion of compe t ation . It is true that the Coordination is 

cont r olled in a v ery compl ex manner , that is both hormonal and 

nutritive features playa r ole, the later being the most important 

in agricultura l practice (Brouwer , 1962 - 63) . That soil f ertili ty 

l eve l plays important role i n dry- matter accumulution in pla nts 

was recognized l ong ago . Dry- Qat ter accumulation through out th e 

g r owing period is linear over the ma jo r part of t he growing season. 

Di ffe r enc es in soil fertility result 0d in different sizedpla ntsj 

however it does ' nt markedly influence the r e l a tive proportion of 

each plant (Hanway , 1962; Singh and Anderson , 1978). Eventhough 
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many r esea rc he r s hove demonstrntcd nutritional inf l uence on the 

pr oduction 8nd distri butlon of dry- matt e r , it should be noted 

that nutrition represents only one of the mnny f a ctors influencing 

distri~ution o f dry- matter in the plants ; howe ver , i n agricultural 

prnctic e it i s the most i mportant f a ctor . Nutrient dc f ic encies 

are r e fl ected both i n l ea f a r ea and in the ch emical composition 

o f the leaves . Thus while g r a i n y i e l d is primar ly a function of c1ry 

a r ea , laa'f a r ea , i s a functi on of nutrient sta t us of th e soi l which 

is reflected in the chemica l composi t ion of th e l eav e s . Deficie­

nc i es r esult in r Gdu c c d l eaf - a r ea , whtch in t urn- results in 

r educed d ry-ma tt8r accumula tion and grain yi e l d . 

Accumulation of Nitrog en ( N) and Phosphorus ( P) 

The curve for N ac cumulat ion in the whole pla nt part parall els , 

o r s l ightl y precedes tho curve for dry- matt e r production unti l sarno 

t ime following tasseling and silki ng (Syre , 1948); whe r eas BromfieL~ 

(1969) r eport ed increi s ed N upta ko one week be f or e t he stage o f 

linear increase in dry- matter production . Between the f ourth and 

f ifth weeks o f gr owth stage s N uptake a ve r aged 2. 3 I b per acre pO I' 

day which decreased as the season progress es . 

Th e dai l y r a te of nutr i ent uptRk o and dry- matt e r accul!lula ti r)TI 

by two s i ngle maize hybrids wa s h ighes t between 28 and 42 days 2f 

af t e r germination (Furla ni e t a I , 1980) . Syre (1948) reported 

tha t ana month old plants contained about 3. 5 . Ib/plant ten d~ys 
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lat e r, when the dry-matter production was increrrsing rapidly the 

plants hnd accumulated 15 Ib/acre. At rrbout silking time during 

most rapid dry-matte r production, they were acc umulating 41 Ib 

per ~are pe r day . Further more , fo llowing tasseling and s ilking 

the pattern o f N uptake was no t clear- cut and appa r ently depends 

upon oth e r factors af f e cting abso rpti on . He f urther ntited tha t 

N, accumulation in tho whole pla nt , aft e r r eaching a peak about 

silking time , continued for ano ther four weeks and then stopped some 

what a bruptly. However, Jordan at al (1950) abserved a continuous 

accumulation up to maturity. During growth, th e total N cont ent 

of leaves , sheath , husks , and tassels r eached a maximum and then 

decreased , (Whit e head et aI , 1948 ) the net l oss being attributable 

t o gain in the ears. 

Jaques et al (1975) , Allison (1969), Karl an and Whitney 

(1980) , all have abse~ed similar situa tion that nutrient accumula­

tion i s high early in the season and decreases l a t e in the season. 

The gra5.n as the major sink for N has been reported by Drysdale 

(1965-66). The general pattern for pere en t P in the different plant 

parts is similar t o those for percent N. Compared to N, there is a 

slow decrease f o r percent P followed by rapid and than a slow decrea se 

l a t e in the season (Hanway, 1962). 

The g r eatest part of P accumula tion usually para llels the p e riod 

of most rapid dry-ma tter production as pol lination approachs. P 

starts to migrat e into the deve l oping , but yet seedless ear (Early 

a nd De Turk, 1949; Hohamed & Marshal, 1979; Hanway , 1962) a nd then 
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a ccumula t es rapidly in the g r a in until maturity . The l eaves , stalks , 

sh ea ths, and cobs l ose P t o th o g r a in a lso . With tho app r oach o f 

productive period much o f the P i s trans l ocated from t he r oo ts to 

top t han th e a mount o f P a ctually absorbed from the soil through 

o ut the period o f gro wt h pre cedding pollination . A g r ad ua l decrease 

in P concent r ntions wa s not ed i n t he tops o wing t o more r a pid produc ­

tion of pla nt tissu e as compar ed with the r a t a of P uptake f r om the 

soil (N eson , 1965), 

Regarding th e b e ha vior o f di f f e rent va ri e ti es Agboo l a ( 1972) 

observed diffe r ences in a ccumula tion . Ho we ver , the c onc entra tion 

of P acc umuln tion in the ears and l ea ves by the diffe r ent hybrids 

could not be expl a ined on the basis of the P a b so rptio n character­

i stic s o f the r oot but due to th e exist ence of genetically controll ~d 

character invo lving at l eas t with two gene tic factors with the 

posibility of dom ina nce (Bake r e t a I, 1967) . 

On the oth e r hand Barber and Tho mas ( 1 972) r epo rted a significa n t 

d i f f e r e nc e between P accumula tion measured as th e mean o f P conc en­

t r at i on of th e ear l eaf blade o f p r ogeny in each c l ass . The ir re s ults 

wa s c onsi der ed as indica tive of a t least one genetic locus tha t in­

flu e nc e r e l a tive P a c cumulat ion . It was a lso pos tula ted he r e that 

a minimum o f s ix gen e tic l oc i that af f e ct re l at ive P accumula tion . 

Thus r esul ting i n d i f f erences in P a bsorptive capac ity o f geno t ypes . 
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Ma terials and i ctho;ls .-.-

Experime nta l Site 

The expG riment was c ondmcted at fruit farm, Dire Dawa , 

locat e d in Hcrarge administrative region , estern part of Ethiopia 

o 0 ' E 
at lati tude 09 31 ' N and longitude 41 51 on an altitude of 

1160m above SE;" lev e l . The arce. r e ceives :J. minimum amount of 

rainfall thro.ughout the growing season. 

The mean monthly r a infall , temperature and relatife humidity 

of the area summurized f o r 20 yoa rs and for 1980 gro.wing season 

ar e indicated in figure h
2

• The mean muximum monthly tempe r ature 

during the g r owing period (June-December) ranges from 31°c t o 35°C 

o 
whereas the 20 years mean indicate s a r ange of 31 - 34 c . The 

" t t f th years r onges from 18 - 22°c menn rnlnlmum ,empcra ure or e snme u.. 

and 18 - 21
o.
c, respectively for which l o w relative humidity 

(36 - 51%) is abserved. 

Dire Dawa and its surrounding fall under semi-arid sub~tropical 

belt o. f eastern Ethiopia . The soil type on which this particular 

researc h conducted was a clny loam . Soil t est at the College of 

Agriculture, Alemaya, soil testing l abo r atory indicated that the 

so i l is 7 . 95pH in the plough l ayer , 1.52% o.rganic matte r , 3.25ppm 

r.N c ont ent and cation exchange capacity of the experiment site 

was not dona due to f a cility problem . 
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Land Prepa ration and Pl~nting 

The e x perimental a r ea WDS plo ughed in May o f 1980 and th e 

n o r ma l seed b e d preparation was carried out . One applica tio n o f 

4l5kg/ha o f P
2

0
5 

under the s e od at s owing was done for which DAP 

was a source. Recomended rate of Se eds were planted o n June 19 , 

1 980. UREA was appli ed a t 75kg/ha as the side placeme nt when 

p l ants were at about a knee high . Precipj.tation was v ery low as 

i ndicat e d in fi gure A
2

, Hence, moisture deficit was supplemented 

with irriga tion e v e ry f ortnight t o f a cilitate norma l pla nt growth. 

Norma l w,"udlng·, by hand or hoe was ca rried out inorder to 

keep the experim enta l a r ea fr ee of w~ed . 5% DDT was appli e d to 

protect th e plants from l a rvae o f sta lk borer. It was a lso abserved 

that pla nts were pa rtly attacke d by charatoal rot ( caused by 

fungus Microphomina pha8eoli) at a bout the time of tass e ling. 

The experimental trea tmen t c o nsisted two hybrids , H611 

(variotal cross) and SR52 (Sing le cross)· , their parental lines , 

Ec573 , K. Syn . II , N3233 , and Sc 5522; respectiv e ly. 

Treatment and Desi gn 

The experimenta l plots we r e a rra nged in a split-plot to fit 

into a r andomize d complete block design with thr " e r eplicat ions 

i n such a wa y tha t varieties are a ssigned randomly in the sub 

plo ts and the stages at which th e plants wore sampled to determine 

the dry- matter accumulation in the main plots . Each sub-plot was 

4 rows wide with rows 75cm appart und 30 em between plunts . There 
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were five hills per r ow which make the row 1.5 m long. Two seeds 

we re planted / pe r hill which was later thinned to one pla nt per 

hill after germine tion except at the two end hills . 

Expe rimentQl measurement 

Data were collected on th e following plant chara ct e ristios 

from the two middl e rows of a f our-row plot ; dato of emergence, 

pla nt h e ight at oach sampl i ng da t!' which is r eferrrod to as growth 

s t agos , the r espec tive 103f number, dute o f t asseling , silking , 

maturity , and fina l g r a in yie l d . 

!hd sam?l c s were t aken f or dry matt e r determination fr om 

eas~ plot. Tho first sample wa s takon , 14 days after emergence . The 

r Bm ..... in i nG snmpl i'} s wer e t aken every two wc' eks interval s the r e 

afte r till physiological maturity . Fo r samples one and two the 

who l e plant part including the r oot from the two mi ddle r oVis were 

t aken . 

For th e rest o f the samplin g dates plants wo r e cut at ground 

level from a n a rea of 1 . 125m2 from th e two middle rows . Fresh 

weights were t aken immedia tely after harvest . These samples we re 

sepa r at e d into ears (husks , cobs and grain) , stem (stal k and l ea f 

shea th) , and 1 0D.f (laminao on ly). i'o r harvest stages fifth t o t he 

eighth and into l eaf , stalk, l eaf sheath and husk , cob, and grain 

f o r sample nine and 10 to identify the proportion o f dry matt e r 

constituted by different plant parts a r o und maturi t y . 
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Repr e s e n tativ e sub- sampl e s o f a bout 500 gm f r om each se-

t d 1 t t t " t d r Yl"n g oven a t 105°c fo r 24 pa r a c p an" pa r were pu I n 0 

ho urs fo r de t e rm i ning dry we i ght o f the sampl e s . Th e to t a l d ry-

ma tt e r p r oduc e d wa s then c omp ut ed by pr oportio n from t he dry 

we i g ht o f t h e s ub- samples . 

Th e dri ed sampl e s we r e g r ound in a Wi l l e y mi l l by passing 

thro ugh a one mm s i eve f o r t ota l n i trogen (N) a nd ph ospho ru s (p) 

de t e r mina t i o n , i n dif f e r en t plant pa rts a t va rious g r o wt h stage s . 

Nitrogen ~nd phosph orus de t e rmina t i o n wa s carri e d o u t a t 

Holl e t a r eseerch ste tion soil t e s t ing l a bo r a t o ry . N was det e r -

min e d by ma cro Kd j e l dha l d i g e st i on d i stil a t i o n ma thon , whereas P 

was de t 0 r mi n " d by l1a lybd enum bl ue met hod . 

The dry- ma tt e r p r o d uc e d by each pla n t was de t e rmined 

a cc ording t o th o fo llo wi ng equa tion : 

Dry ma tt e r/plan t t fre s h we i ght/pl a nt x sampl e dry-we i ght 

Sa mple fr e s h we i gh t 

Th e da ily gro wt h r a t e ( GR) in g/ p l ant/ day wa s ca lculat e d a t 

s u c c e ssi ve g r owth s t a.es as f o llo ws 

GR = W2-wl ' whe r e W
2 

i s t h e d r y we i gh t 

t 2- t l 

at t 2 , Wl i s t h e dry we i ght a t t
l

, tland t 2 b e i ng a ny t wo con ­

s e cu tive s ampli ng da t es . 
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Regreasion equation and coefficients of c orrelation and the 

normal statistical analysis for split-plot design was carried 

out for th& following pa rameters, totnl dry mattcr and sampling 

dates r efered to ns growth stages , between leaf, ear , stalk and 

growth stages; and for l oa f numb ar, plant height and the dry 

matter producGd at v'-\rious gro wth st'-\ges an,! with the growth 

s t ages.' 

Curves VI = a + bt +c t 2 were fitted to the forthingtly dry 

weight ( W) values (Allison nnd Watson , 1966) ,. the curves fitting 

the data satisf~ctorilYr 

Dry weigh t produced a ft e r flowering was esti mated by 

linea r int e rpolations of the preceoding '-\nd succoding harvests . 

The increament of dry weight after flow e ring dstimated by 

subtracting dry matter produced a t flowering from the highest 

dry matt e r produced at or a r ound the final harvest (Allison , 

1971). Every data is reported in gram/plant. 

Final grain yi e ld was de termined by harvesting ten plants 

from the two middle r ows o f cach plot of t he thr8e replications 

making 30 plants over a ll. This yield wns ad just ,)d to 12 . 5% 

moistur e and r eport ed in quintals per huc t a re. 



RESULTS f .ND DISCU3SIONS 

Total dry matt e r accumul n tio n 

The hybrid s and their par enta l lines had simila r pat t e rn 

~f dry matte r acc umulati on t hroughou t the growing perioe 

(Fig . 1). Since t h e patte rn of acc umulat i on appea r ed to be 

simila r f o r a ll geno types c onside r ed i n this experiment , the 

r egross i on equation f o r the t otal dry-matter productio n was 

c a lcula t ed by using the mean da t a f o r genotypes (Fig 2) . 

The r a te o f growth, as measured by the difference in the 
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d ry matt er we i gh t fo r the sampling dates , wa s slow and similar 

f o r a ll: genotypes upto 6th weeks a ft e r eme r gence ( Tab l e 2) . 

Only K. Syn.II has accumu l a t e d s i gnificantly h i gh e r d ry matt8r 

(119.4 g/plant ) at this stage , The s l ow dry matte r accumula t u i o n 

was followed by a rapid accaloration upto 12th week a ft e r emer­

gence which subsequently slowed down from 14 weeks on wa r ds . 

Th erc Vias no significa nt increase i n d ry matter produc tion f o r 

the l as t t wo g r owth s tages ( Ta ble Ib). 

The r esponse o f genotypes in ac cumuln ting dry matter a t 

diff eren t g r owth stagGs was compare d starting fr om 8th week af t e r 

emer genc e till to the f inal growth stage . H611 out yi e lded all 

genotypcs significant l y a t all g r o wth stages wi th the e xc eptio n 

o f the 12th week after emergence , At the 12th we ek a ft e r e werge­

nce, K. s yn. II has ou t yiclJed a ll genotype s s i nificantly by 

produc i ng 326 . 37 g/ plant ( Table la). 
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A non-signif icant yield difference was obse rv ed bEtween the 

parental lines of SR52 (N3233 and Sc5522) through out the growing 

period . Exc ep t f o r the peri od between 14 and 16 weeks after 

eme rg ence . At this; stage N3233 , t he male parent signifidll.:ltly 

out yielded 8c5522 . R. Syn . II compe t ed with H6ll , the highest 

yi e ld e r, in dry matter p r oduc tio n up to 1 4th week a ft e r eme r gence . 

At the fina l g ro wth stage, signific an t yield diffe rence was 

obse rv ed betwe en the hybrids and the parental lines . The l oV/es t 

yield of 283 g/plan t was p r oduc ed by 805522 a nd the hi gh est 

yield of 525 . 71 g/pl ant was produced by H6ll. 

Table lb compa r es t he r e sponse o f the genotypes f o r total 

d ry matter accumulation at dif1'er ent growth stages . At the 

early stages of growth (upto 4th week af t e r e mergence ) , there 

i s no significant yield difference . However, all ge notypes 

acc umulated significantly higher dry mat ter a ft er the 4th week 

a fter emerge ~ ce with the exc eption o f the l ast t wo g r owth stages . 

The trend of dry matter accumul ation is similQr f o r a ll genotypes . 

This trend of dry matter ac c umulntion was high at ea rly stages 

o f developmont a nd subsequently f o llo wed by a n i ncrease at a 

d ecreasing r at e . This trend and rate of a ccumulation has continued 

upto t h e 18th week after emergence. After 18 t h week after emerge­

nce there was no significa nt dry matter p r oduced in al l geno types . 

This pattern o f d r y mat t er accumulation f o rm e d a segmo id curve 

as r epor t ed by Syre (1948) , Hanway (1969) , Basset et al (1970), 



TABLE lao Total dry- matter Cg/pl a nt l acc umulated by the two maize hybrids, an d their parental lines 

--_.-
WEEKS AFTER EMERGENCE 

Genotype 2 4 6 8 10 12 14 16 18 20 

SR52 2. 09a 18.30a 75 . 62b 142.::0c 233.14ab 280 .20bc 319 . 88c 332 . 01c 394.42c 401.J2c 

N3233 1.09a 12 . 86a 66.33b 104.76d 183 . 14de 215 . 82d 262 . 31d 276 .60d 287 . 74e 302 . 87e 

Sc5522 1 . 57a 5.36a 48.21b 101. 79d 159 . 38e 197·37d 226.8ge 234 . 68e 277.71e 283 . 52e 

H611 3 . 77a 25 ~ 65a 68 .37b 179.44a 251.02a 297.21b 399.52a 473.09a 502.75a 525.79a 

K.Syn.I l, 88a 16.83a 119.38a 170 . 53ab 216.76bc 326 . 37a 349.20b 405 .60b 455 . 95b 466.87b 

Ec573 1 . 76a 15 . 23a 69 . 60b 145.08bc 205 . 83cd 260.18c 304.57c 327.70c 346.14d 350.28d 

Means followed by the same letter alon g each columan are not significantly different 

according to Duncan's Multiple Range Test at 5% level of probability. 

Mean 

219 . 90c 

171.35e 

153.66f 

272 . 66a 

252 . 94b 

202.64d 

w 

'" 



TABLE Ib: 

Genotype 

SR52 

N3233 

Sc5522 

H611 

K. Syn . II 

Ec . 573 

MEAN 

2 4 6 8 10 12 14 16 18 

2. 09g 18.30g '7';;.62f 142,30e 233. 14d 280 . 20c 319 . 88b 332 . 01b 394 . 42a 

1.09g 12.86g 66 . 33f lO4 . 76e 183,l4d 2l5 . 82c 262 . 3lb 276 . 6ob 287.74a 

1.57g 5.36g 48 . 2lf lOl . 79c l59.38d 197.37c 226 . 89b 234 . 68b 277.71a 

3 . 77h 25 . 65h 68 , 37g l79 . 44g 251.02e 297 . 2l d 399 . 52c 473.09b 502 . 75a 

1. 88g l6.83g 119 . 38f l70·53e 216 . 76d 326 . 37c 349 . 20c 405.00b 455 . 95a 

l.76g l5 . 23g 69 . 6of 145,08e 205 . 83d 260.l8c 304 .57b 327.70ab 346.l4ab 

2. 03h l5 .71h 74 . 59g l40 . 65f l80 . 75e 262 . 86d 3l0.40c 341. 6lb 377 . 47a 

Means fol l owed by the same l etter acc ross the same r ow are not s i gnificantly 

different by Duncan's Mul ti ple Range Test at 5% 

20 

401.02a 

302.87a 

283.52a 

525 . 79a 

46 6. 87a 

350.28a 

388 . 39a 

w 
w 
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From this data it i s difficult to suggest e perticular stage 

to which attention should be given to increase the rate o f dry 

matter accumulation . Howe ver, one can se e that at early growth 

stages, up to 6 weeks after emergence , the rate of dry matter 

accumulation is slow; then f ollowed by faster rate of accumula­

tion . The fast rate of dry matter accumul at i on has coincided 

with th" high leaf development r ate . It was investigated that 

the faster r ate of dry matter accumulation i s positively 

c orr elated ( r = 0 . 86) at the 5% level of probability to l eaf 

number. Hanca due to its synthesizing capacity , l eaf deve l opmant 

enabled tha plant to ac cumulate dry matter at a f aster r ate . 

This finding i s in agreement with the reBults ubtainad by Allison 

(1971) , Henco , any t hing that is r esponsible for reducing the 

development o f lea ves and photosynthetic nrea such as nutrient 

deficienci0s , disea ses , insec t pests , short age of moisture should 

be avoided. 

Leaf dry matt e r accumula tion 

Laaf dry matte r acc um ul at i on o f the two hybrids and their 

pa r ental line,s is shown in t able 3b. No s iGnificant yield 

differenca was observ ed among the genotypes r egarding leaf d r y 

mat t e r accu~ulution at lOth week after emergence . However , in 

the l atter stages o f growth the gen otypes behave differently . 

At the 12th week nfter emergence K.Syn.II significa ntly out yielded 
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TABLE 2: growth rate (g/plant/day of th e two hybrids , and 

thei r parental lines . 

Genotype 

Days aft er SR52 N3233 Sc5522 H6n K. Syn. II Ec . 573 
e merge nce 

00 - 14 0. 15 0 . 08 0. 11 0 . 27 0.13 0. 13 

14 - 28 1.16 0 . 84 0. 27 1.56 1 . 07 0 . 96 

28 - 42 4. 09 3. 82 3. 06 3. 05 7. 33 3. 88 

42 56 4. 76 2. 74 3. 83 7 . 93 3. 65 5 . 43 

56 - 70 6.49 5. 60 4.11 5. 11 3. 30 4. 34 

70 - 84 3. 36 2. 33 2. 70 3. 30 7. 83 3. 88 

84 - 98 6. 07 3.32 2. 12 7. 31 1. 63 3. 17 

98 - 112 0.87 1. 02 0 . 56 5. 26 4. 03 1.65 

112 - 126 4.46 0,80 3. 08 2.12 3. 60 1. 32 

126 - 140 0 . 47 1. 08 0 . 41 1. 65 0.78 0.30 
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genotypes by accumulating 106.99 g/pl D.nt follwed by SR52 

(65 . 73 g/pl[cnt) , and Ec573 (57.79 g/plnnt). The least yield o f 

42 . 31 g/plr,n t VILe S produc cd by N3233 at the same stage. The 

analysis o f variance ( Ta ble 10) indica ted that there is highly 

s i gnifica nt difference among the genotypes in leaf dry matter 

accumula tion . 

Attempts ha ve buen made t o indentify the f a vorable gro wth 

s t ages for maximum l eaf dry matter accumulation by genotypes . 

The r e is a genera l trend of dec r easing in lea r dry matter accumula • . 

tion as the growth stage advances . Neve rthl e ss , r esponses appear 

to be different in comparing the hybrids and their parental lin€s 

(Table 3a) . Hence , SR52 has hig h y i eld (65 . 73 g/plant) at 12 

weeks aft er emer gence . 

The leaf dry matter produc e d by N3233 and Sc5522 at all stage 

of g r owth did n o t differ significnntly . Probably earli e r g r owth 

s t ages than those considered h e re could have been appropriate to 

ident i fy a t which growth stage the highest leaf dry ma tter could 

be accumula ted for the parental lines . H61l and i ts parente 1 

lines sho wed an inc r easing and a decreasing trend as g r owth stage 

advanc e s in leaf dry matter accumul ation . H61l hAS accumul a ted 

s ignificantly high l eaf dry ma tt e r (95 and 83 g/pl ant) at 14 and 

16 weeks af t er emergence . K.Syn.II has produc ed significantly 

high yield (106 . 99 g/plant) at 12 we eks after emergence . However, 

no significa nt yield di f ferenc e was observed f o r Ec'573 at all 

the growth stage s c o nsidered . 



TABLE 3a: Leaf dry matter (g/plantl accumulation of two maize hybrids and 

their parental lines at different growth stages . 

WEEKS AF'fER EMERGENCE 

Genotypes 10 12 14 16 18 20 

SR52 58 . 97ab 65 . 73a 59 . 61ab 53 . 72ab 48 . l0ab 42 . 30b 

N3233 48.22a 42 . 31a 40 . 67a 37 . 67a 34 . 38a 33 . 54a 

Sc5522 42.3la 47 . 30a 39 . 00a 37 · 30a 33 . 53a 3l . 83a 

H611 57 . 88cd 46 .l8d 95 . 69a 82.70ab 69 . 30bc 63 . 2lcd 

K~Syn.II 69 . 33b lO6.99a 75.02b 70 . 43b 66.53b 60 . 23b 

Ec . 573 57.50a 57 . 79a 58 . 15a 52 . 44a 47.03a 39 . 68a 

Means followed by the same letter along the row are not significantly 

different accor ding to Duncan's Multiple Range Test at the 5% level of 

probabi l ity . 

w 
OJ 



TABLE ; 'b: 

WEEKS AFTER EMERGENCE 

Genotypes 10 12 14 16 18 20 MEAN 

SR52 58.97a 65 . 73b 59 . 61bc 53 . 72bc 48 . 10bc 42 . 30b c 54 . 74b 

N3233 48 .• 22a 42 .• 31c 40 . 67 c 37 . 67c 34·. 38c 33 . 54c 39 . 47c 

Sc5522 42 . 31a 47 . 30bc 39·.00c 37 . 30c 33. 53c 31. 83c 38.55c 

H6n 57 . 88a 46.18bc 95 . 61a 82 . 70a 69 . 30a 63 . 21a 72 . 99a 

K.Syn . II 69.33a 106 . 99a 75 . 02b 70. 43ab 66 . 53ab 60 . 23ab 74 . 75a 

Ec . 573 57 . 50a 57 . 79b 58 .15bc 52 . 44bc 47 . 03bc 39 . 68c 52 . lOb 
. -.--------

Means followed by the same l etter or letters along the same colum are not significantly 

different according to Dunc an ' s Mu1 t iple Range Test at the 5% level of probability .• 

w 

'"' 
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Th e high l "o, f d ry ma tt e r produced by H611 a nd K.Syn.II c ould 

be due to prolong ed leaf age and latness in maturity as compared 

t o othor genotypes . Hence , the prolonged g r 0en l eRves might ha v e 

provided the pla nts ,lith enough pho t o§yntha t es l Rte in the season 

which ha v e a cco unt e d for high l eaf dry matter ;' Th i s r esult i s in 

agr eement with the findings of Van Eijnatten (1963). 

The decrcasing trend of lea f dry mat ter a ccumula tion fr om 

th e lOth week to the 20th week a ft e r eme r gence was observed. The 

percentage dec r ease in l ea f dry mQtter based on the r e spective 

total dry mr>tt c r f or all genotypes f o r the 10th Rnd the 20th we ek , 

r e spectively wa s as follows: H611 24% and 12% I K . Syri~II~ 33% , 

a n d 13%; Ec573 , 19% a nd 11%; SR52 , 29% and ll~~ ; N3233, 26% a nd 

11%; Sc5522, 29% and 11%. The l ow percentage o f l eaf dry matte r 

obtained a t t he fina l g r owth stage f o r a ll geno types could not 

be a ccount ed only f o r diffe r entia l trans l o cation o f d ry matte r 

from the l ea f part ' te the develeping ea r s ; but it c o uld a lso b e 

due te the f a lling o ff o f t he sonsced leaves . Simila r fi ndings 

had also b een r eport ed by Alliso n (1969); Allison and Watson 

(19(7) ; Hanwa y a nd Russe l (1969); a n d Osa fo (1972) . 

Sta lk dry mat t er a ccumula tion 

Highly significa nt yield differe nce vm s obs e rve d among g r owth 

stage s and among geno types in sta l k dry matte r Rccumulation 

(Table 10) . Table 4a shows tha t th e r e i s no significant yield 

diffe r ence a t diffe r ent stages of growth f o r SR52 , N3233 and 
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Sc5522 fr om 10 weeks to 14 weeks a ft e r emergence. The highest 

stnlk dry ma tter (136.69 g/plant) which is abou t 4~% of the res­

pective t otal dry matter was pr oduced by SR52 at 14 weeks a fter 

emergence. However , at the final hn rv0st stage the st31k dry 

matt e r accumulation declined which commonsurate to 27% o f the 

total dry ma tter (Table :.l , Fig 5) . N3233 and Sc5522 have also 

accumulnted highest dry matter 119.35 and 110.03 g/plant, res­

pectively nt 14 weeks af t er emergence . At the final stage of 

growth 87 and 95 g/plant Vias obta ined for the two parenta l lines, 

respectively . The r eduction in stalk dry matter was 16% and 15% 

for N3233 and Sc5522 , respectively. A significant differenc e was 

observed between the growth stages for H611 and its parental 

lines, K.Syn.II a nd Ec 573 r"garding stalk dry mRtter. H611 

produced hishest stalk dry matter yield of 195.0 g/plant a t 16 

week after eme rgence, (?8 to 40 days after tasselins). A 

sign i ficant dif fer ence was observed between the growth stages for 

H611 a nd its parenta]s, K.Syn. II nnd Ec573 rega rding stal k dry 

matter . 

The peak stalk dry matter, 161.92 g/plant which is about 40% 

o f the respective tota l dry matter was produced by K.Syn.II at 

16 weeks after emergence. This stalk dry matter perc entage has 

finally decreased to about 23% of the total dry matter at 

physiological maturity . Ec573 has no significant r eduction in 

stalk dry matte r at the final stage as compared t o the first growth 

stage . Highest dry mntter (133.85 g/pl ant) was ob t ained at 14 
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woek after emergence. In this genotypes the stalk dry matter has 

decreased fr em 44% a t t ns s e linB to about 28% o f its r e spect ive 

tota l dry weight at fina l growth stage . 

Comparisons of th e responses of genotypes to sta lk dry 

matter accumulntion was cons i de r ed a t th e s ame g r owth stage 

(Tab l e 4b). At lOth and 12th weeks a fter emergen c e , H611 signi­

ficantly out yielded only the parental lines of SR52 . It is 

int eresting t o no te tha t the par enta l lines flnd th e respective 

hybrids produc ed a non-significan t yield diffe renc e upto 12 weeks 

afte r emergence; a nd th o gap betweon the stalk dry matt e r yield 

was not so wide . However starting 14 w"eks a ft e r emergence , H611 

significantly o u t yi elde d all, except K.Syn.II. 

Ev e ntho ugh SR52 a nd its pa renta l lines seem to follow the 

same trend a s H611 and its parental lines, they did not out yield 

them in stalk dry matter upto t he physiologica l maturity. The 

relatively l ate s easo n types, H611 a nd its par ental linos seom to 

incorporate t hu c u rrent photosynthatc produced becaus e the l eav es 

of these genotypes rema ined Groen f o r longe r pe riod as c ompared 

to SR 52 and its parental lines . This fin dinG is in agr e ement " ith 

the r esults obta inGd by Gent e r at al (1970), Van Eijnatten (1963). 

The sta lk dry ma tt e r a t t he physiolo gical maturity for ,.11 

genotype s was n o t s ignifica ntly different from that produc e d a t 

10 weeks after emer gence. Howe ver, .:-tn incr ea sing nnn. decroa sinB 

trend is observed (Table 4a ). Thi s sho ws th e loss of stalk dry 



TABLE 4a: Stalk dry matter accumulation (g/plant) of two maiz.t: hybrids and 

their par ental line s a t different growth stage s . 

WEEKS AFTER EHERGBNCE 

Geno types 10 12 1 4 16 18 2) 

SR52 105.70a 116.06a 136 . 69a 128 . 38a 114 . 72a 107 . 02a 

N3233 94.03a 99 . 57a 119· 35a 108 . 65a 89 . 14a 87 . 26a 

Sc5522 86 . 87a 95. 06a 110.03a 104 . 61a 96 .11a 94 . 80a 

H611 133.15c 138.48c 169.96ab 195.00a 1 49 . 96 bc 120 .93c 

K. Syn.II 120.17bc 147.38ab 152.92a 161.92a 117 . 00b c 109 . 63bc 

Ec.573 112. 64ab 132 . 41a 133 . 85a 118 . 96ab 10329ab 97 .49b 

Heans followed by the same letter in each row are not significantly 

dif f erent by Duncan ' s Hulti pl e Range Test at 5% level of probability. 

'" "" 



TABLB 4b: 

WEEKS AFTER EMERGENCE 

Genotypes 10 12 14 16 18 20 MEAN 

SR52 105 . 70ab 116.06bc 136 . 69bc 128.38c 114.72b 107 . 02ab 118 . 10c 

N3233 94.03b 99.57b 119035c 108.65c 89 . 14b 87.14b 99 . 70d 

Sc5522 86.87b 95.06c- 110.03c 104.61c 96.11b 94.80ab 97 . 91d 

H611 133 . 15a 138 . 48a 169.96a 195.00a 149.96a 120 . 93a 151. 24a 

K.Syn . II 120.17ab 147 . 38a 152 . 92ab 161. 92b 117 . 00b 109 . 63ab 134. 84b 

Ec.573 112.64ab 132 . 41a 133 . 85bc 118 . 96c 103 . 29b 97.49ab 116 . 44c 

Means followed by the same letter on each column are not significantly different 

according to Duncan's Multiple Range Test at the 5% level of probabili ty ., 

", 
U1 
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mat t er a t the latter stage of development. Similar r esul t Ras 

a lso r epor t ed by Allison and \'Iatson ( 1969); Hanway a nd Russel 

(1969); Allison (1969); Osa fo (1972); Hume a nd Campbell (1972). 

In r eferenc e to r elat ed phenomena in small grains, Archbold 

(1945) and Thorn (1966) ha v e s ugges t ed tha t l a t e season change 

in s t em we ight is pr imarily a r espir a tion loss . However, 

measurments on wheat by Wardlaw and Perer (1967) and Lupton (1968) 

has revealed that stem respiration rates are too low to account 

for more tha n a small part of the stem we i ght r eduction. On t he 

other hand such weight de crease ha s not be en observed from the 

data r eported by Campbell (1964), and Allison and 'Vatson (1969) , 

for un fe rtilized maize p l ants , and it seems unlikely tha t the s t a lk 

weight loss in the fertilized counter parts is primarily a 

r espiratory loss. Therefore , it is sugges t ed that changes in 

the sta l k dry matter late in the senson c ould be due to diff erences 

in the photosynthet ic capacity of the plant a nd the sink capacity 

of the ear s . This latter suggest ion is s upporte d by earlier 

findings showing a n increase in the movement of ass imila t es from 

the s t alk when l eaves are damaged or shaded (Hoyt and Bradfie ld, 

1962; Al lison and >'latson, 1969) a nd An ac cumulation of s t a l k 

assimilate when fertil ization is pr even t e d (Al l ison and Watson, 

1969; Campbe ll, 1964) . 
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Ea r d ry matte r a ccumula tio n 

The a na lysis of va ria nc e (Ta ble 10) sho ws tha t the r" is 

highly s i gnifica n t di f fe r en ce a mong t he geno types in accumula ting 

ear dry mat t e r at d i ffe r e n t g r owt h stages . It was also obs e rve d 

that cer t a in genotypes gav e goo ~ p e rfo r ma nc e at c e rta in g r o wth 

stage s , whil e o t hers d i d not. As it i s s hown in Ta bl e 5a , a ll the 

geno types e xc e pt N3233 and 8c5522 gav e s i mila r yi e ld r e s ponse a t 

ea ch growth stage . SR 52 produc ed ear dry ma tte r rangin(5 from 

69 .1 t o 225 .91 g/ p l a nt a t l Oth an d 20th week a ft e r eme r gen ce , r e ­

spective ly. i, s i gnifica nt differen c e was de t e ct cd a monr; g r owt h 

stages. 

N3233 a nd Sc 55 22 p r oduced ear dry ma tt e r yi eld r a n ging fr om 

40.89 t o 157 . 5 8 g/ p l a nt , and from 30. 20 t o 143 .0 g/ p l a nt, r e s­

p ective ly . The fina l ea r d ry ma tt er yi old o f th e s e parental line s 

acco unte d f o r 70% and 63% of t he ir c oun te r pa rt hybrid , r e s pec tively. 

On th e o th e r h,"nd, H611 produc ed ear d ry mat t e r yie ld rang ing 

from 60 upto 310 . 51 g/ p l a nt. Thi s wns 24% an d 59% o f the respective 

t o t a l dry matte r yield a t 10 week s and 20 weeks a ft e r e me r ge n ce , 

resp ective ly (Ta bl e AI , Fig 5). The ear dry ma tt e r produc e d by 

the two pa r e nta l lines o f H611 was from 27 . 56 to 269.91 g/pla nt 

a nd from 36.69 t o 217.91 g/ p l a nt fro K. Syn.II and Ec573, r especti ­

vely. In gen e r al K.Syn,II pr oduced a bout 8 7% and Ec573 a bout 70% 

of th e t o t a l ear dry ma tt ~ r y i eld o f their c o unter- pa rt hyb r i d at 

fina l hnrve st. 



TABLE 5a : Ear dry matter accumulation (g!plant) of two mai ze hybrids and their 

parental lines at different growth stages . 

WEEKS AFTER EMERGENCE 

Genotypes 10 1 2 14 16 18 2C 

SR52 69 .10f 98 . 40d 1 23. 52c 150.21c 202 . 30b 225 . 91a 

N3233 40 . 8ge 74.01d 1(2.32c 130 . 26b 144 . 66ab 157.58a 

5c5522 30.20d 55 . Olcd 77. 86bc 92 . 77b 123.98a 143 . 39a 

H611 59 . 99f 89 . 64e 145 . 66d 195 . 39c 247.68b 310.51a 

K.Syn .• II 27.56f 72 . 00e 121.26d 172 . 90c 225 . 43b 269 . 91a 

Ec.573 35 . 69f 69 . 98e 112.57a 154 . 32c 186.74b 2l7 . 9la 

Means followed by the same letter on eac h row are not significantly 

different by Duncan's Mul tipl e Range Test at the 5% level of probability . 

'" (J:) 



TABLE 5b: 

WEEKS AFTER EHERGENCE 

Genotypes 10 12 14 16 18 20 

SR52 69 .10a 98 . 40a 123 . 52ab 150. 21bc 202 . 30cd 225 . 91c 

N3233 40.89bc 74 . 01ab 102 . 32b 130.26c 144 . 66e 157 . 58d 

Sc5522 30 . 20c 55 · 0lb ?7 . 86c 92 . 77d 123 . 98e 143 . 39d 

H611 59 . 99ab 89 . 64ab 145 . 66a 195 . 39a 247 . 68a 310 . 51a 

K.Syn . II 27 .56c 72 , 00b 121. 26ab 172 . 90ab 225 . 43bc 269 . 91b 

Ec. 573 35 . 69c 69 . 98b 112 . 57b 154.32bc 186 . 74d 21 7 . 91c 

Means followed by th e same l e tter on each column are not si gnificantly 

different ac cord in g to Duncan' s Multiple Range Tes t at th e 5% level of 

probability . 

"" '" 
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Ge notypes were c ompnred under ea ch g rowth stng e f o r production 

of car dry matter (Table 5b) . SR52 followed by H6ll have signi­

ficantly out yielded th e rest o f t he genotypes . At 12 wo eks af t e r 

emergr,nce the r at" of ea r dry matter accumul"tion wa s high in 

N3233, thus ther" was no singifico.nt difference b .. tween N3233 , SR 

52 and H6ll. At the first two growth stuges , the r ,c: te of eur dry 

matter accumu:j.ation was simil a r f o r a ll genotypes e xcept for 

Sc5522 which Vias 2 g/plnnt/day . Howe ver , the r a t e of nccurulation 

was not constant throughout the growth stages . H6ll accumulated 

2 .12 to 4.49 g/plant/day , whi l e K. Syn . II 3.17 to 3.75 g/pla nt day . 

Such high rate "f a ccumula tion by the two genotype s could be 

attribut e d to th" s low denth r a t e o f thoir l eav es , which a ctively 

played a role in photosyntheois . This result is in agr eement with 

the findinr; s of V;)n Eijnatten (1963 ) . 

In general t he pnrent a l lines of H6l1 ha ve tremslocH ted more 

photosyntha tes as c ompare d to th e parental lines o f SR52 . This 

is so becaus e K.Syn . II is n s ynthe tic and Ec573 is n variety with a 

wide genet ic background which enabl ed t he m to yi e ld mo r e th ~n the 

inbred lines . This r esult ag r ee s with Alla rd ' s (1960) vi e w. 

The continued increase in ear dry matt~r in all genotypes 

could be dUG t o 1) tr"nslocation of current photosynthate produced 

2) trAnsloc a tion from pre viously s t ored cnrbohydrntus in the stalks 

leaves, nnd other part s o f th e ma ize plnn t except the ear . Since 

ear d e velopmen t was taking place when the stalks a nd leaves Vlere 
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loosing we i ght and increase in car we i ght was a lso taking place 

when the leaves were Gging , it is most like l y that assimila tio n 

from the current photosyn tha te by the rela tively l ate seaBon types , 

H611 and K. Syn . II Gnd trGns l o cat i on l a t e in the s euson from the 

prev i ously stored carbohydrR t es has t a ken plac c . 'fhis is in 

agr0ement with the findings o f Dynard a t a l (1967) ; dssanum e t al 

(1967); Mel l ana and Helbourne (1972b) ; Allison and Watson 

(1969) ; a nd Ge nter ct a l (1970) . 

Sh ea th Ilnd hus k d ry matter acc umula tion 

Sheath and husk dry matte r vms de t ermined a t th e> last two 

growth stages , 18 und 20 we eks after eme r genc e . The analysis o f 

v a rianc e (Table 10) indica t es that the r e is significant diffe~cnce 

among the genotypes . Evcnthough, th e r e is decrensing tendency of 

th e sheath and husk dry matter , as g r ow th stage advances there is 

a non-significant yield difference observed between the g r owth 

stages (Tnb l e 6 ) . This c ould be due t o l atenes in determining 

r a te of dry ma tter a ccumu latuon f o r this par t o f the plant . 

Ha"wa y a nd Russe l (1969) d e t ermined s heath and husk dry 

mat ter accumulation sepa r ately and f o und out that l ea f sheath and 

h usk attained thoir highest weight at a bout stage 4 . 5 (9 weeks af t or 

e me r genc e ) . A decre~se in d ry ma t ter acc umula tion has take n place 

du e t o trans l ocation as grain d evelopment proceded . One of the 

probable r eason s in obtaining a value which did not dif f e r 

s i gnif i cantly betwe en th e growth stages in the present study could bo 

t;<~u", t o det.a,t'Ol~niug: o f the sheath and husk dry matte r at late stages 

of g r owth . 
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TABLE 6: Sheath and husk dry matter ( g/plan t ) content for the 

last t wo growth stages of the two maize hybirds and 

the ir parenta l line s 

WEEKS AFT}~R EMERGENCE 

Geno t ypes 1 8 20 Mean 

SR52 59 .15 50 . 97 55 . 06 

N3233 53 . 63 4').05 51.34 

Sc5522 38 . 87 36 . 52 37 .70 

H6n 71.10 62 . 30 66 . 70 

K. Syn. II 57.76 54 . 20 55 . 98 

Ec . 573 55 . 74 51.58 53 . 66 

~~ean 56. 0 4 50 . 77 53 . 41 

L.S. D a t 5% : between gr ow th stase means , 19 . 84 

among variety means 14 . 50 ; 

between variety me a ns a t the same srow th 

s taGe , 20 .51 ; 

between the same variety means at 

different growth stages , 24 . 31 . 
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Cob dry matt8r accumulation 

Analysis o f variance ( Ta bl e 10) shows that th e r e i s a hiGhly 

significant d i ffer e nce amon g t he g eno types in acc umulating cob 

dry mat t er . HOhG Ve r , th ere is no s i gnific ant difference between 

g r o wth stagos . Such result could bo due t o lat e n ess in determining 

cob dry ma tt e r a s in the cas e o f the s heath Rnd h usk. 

H611 and K. Syn . I I produced highly s i gnifi c a nt c ob dry mat t o r 

yi e ld than the r est of the genotype s . Cob dry matter c omprise d 

th e f o llo wi ng p e rc entage o f the total dry matt e r in each genotype . 

H611, 9 . 2%; K.SynII , 10 . 1%; SR52 , 6.9% ; N3233 , 8 . 7% Sc5522, 8 . 7%; 

and Ec 5 73 9 . 2% . It appears tha t the r e is a pat tern of similarity 

among the hybrids and their par enta l line s in dry matt c; r c ont ent 

o f the cob . H" nway a nd llussel (1969) ob serv ed tha t the hig hes t 

dry matt e r cont ent o f the c ob was a tta ine d at about stage 6.5 

(about 2 we eks a ft or s ilking ) Hence i t s e emes Appropriate t o 

c onside r earli e r g r owt h sta~es than c ons ide r ed in th e present 

expe riment for determining peak cob dry- matter. 

Gr ain dry matter acc umulat ion 

Highly significant diffe r e nce Vias obe rve d be tween the 

pare nta l line s and th o c ount e r pa rt hybrids in a ccumula ting 

g r !l in dry ma tter (Table 10 ) . However , there was no significan t 

difference b e t wQ on the g r owth st:>f,es wh i c h could be due to the l as t 



Tf.BLE 7: Cob dry ma tt er (giPl 'tnt) c ont ent f or the I ns t two 

gr owt h stngcs of the t wo ma ize hybrids a nd the ir 

pa r ente. l lin us. 

,lEEKS AF'rEH EMEHGE1'iCE - -', .'- ~. !: 

Geno type 18 20 ~1can 

SR 52 34 . 39 27 . 69 31.04 

N 3233 28 . 27 26 . 33 27 . 33 

Sc 5522 30 . 26 24 .65 27.46 

H6ll 54.02 48.34 51 . 18 

K. Syn.II 52.62 47 ;10 49.86 

Ec ~ 573 35 . 91 32 .16 34.04 

HEr.N 39 . 24 34 .38 

L. S. D At 5% bet ween g r owth stage moans , 14.37; 

nmong gen otype menns 7. 49 

5 4 

o.mon g g e no type mODns .:t t the snrne growth stng c , 

among the same gcntypc mean s G. t differ ent growth 

s t Gge , 16. 22 . 
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few g r owt h stage s (18 and 20 woeks a fter em orgenc e ) c onside r e d 

in the sampling . As the pla nts a pproa ch ed ma turity th e l eav e s 

we r e almost agi ng ; hence , th e dry mat t e r e xpect ed t o be tra ns-

located from tho curr e n t pho t osynthate is very minima l . Further , 

the amount of d ry matter tra n s l o c a t ed from the pr e vious ly sto red 

c a rbohydra tes in th e different parts de p e nds upon the size o f t h e 

g r ain . Simil" r fin ding was r e po rt ed by Dynnrd at al (1965). 

Whe n the g r a in appr oaches physiolog ica l maturity th e amount of dry 

matte r tha t is ac cumula t e d by th e grRin is very minim~a l. This 

Rgrees with the data o f Tabl e 3a a nd 3b o f l ea f dry ma tt e r a nd 

Table 4a a nd ~·b o f sta lk dry matter b e cn use th e r e was no signL 

ficnnt r eduction in stem a nd l eaf weight during the last two 

growth stage s . Tho trn nsloc a tio n taking plnc e t o tho dev e l oping 

g r a in durinwt;his p eriod Vias minimim . This a g r ees with the r esul ts 

of Ha nway (1963) , Va n Eijnatten (1963). 

At the final gro\;th s t ages th e g r a in dry matt e r accumulation 

was significa ntly diffe r en t f o r th e genotype s H611 has out 

yie lded all the gen o type s e xc ep t K. Syn . II. The g rain dry ma tter 

of the geno types constitut ed in H611 , 44% ; K.Syn . II , 42% ; SR52 , 

43% ; Ec573 , 36%, N3233 , 35%; a nd Sc5522 , 34% o f th e tota l final 

dry mat ter ( Table Al ) . , 
N3233 a nd Sc 5522 produced a bo ut 6 2% and 57% of the final 

g r ain dry ma tt e r o f their c o unt e r pa rt hybrid grn in dry mat ter. 

K. Syn.II and Ec573 produc ed 85% a nd 56% of th e g r o in dry matter 
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of their counter part hybrid H611 fin"l grain dry m"ttcr . 

The r educti on in p c rcentngc of g rC'.in tlry matt e r in the 

parental lines of bo th hybrids intlicatcs that tr"nsloc"tion of 

d r y matter tc the grain was not taking pl" c e at the same r a te as 

in the hybrids . This could be due to the d i ffer ence in th e dry 

matter accepting capacity o f the grain . Similar r esult has a lso 

bee n repo rt e d by All i son (1971) . Moreover , the l ow percentage 

observ8d in the parental lines r c l ot ive t o the respective hybrids 

could be due t o D slower rat e o f grain growth tow" rds the end of 

growi ng period in response to a doareased rate of production o f 

assimilates by the photosynthe tic system , or because g r a in 

growth has ceased shortly before those of the hybrids owing to 

the exhaustion o f tho supply o f materials which c ould be tra ns-

10ca t 0d to the gr~in . Howe ver the kernels appear to maintain 

their set r a te of g rowth, inspi te of a substantial decrease in 

the supply of curre nt asimila t es , a t the e xp ense of the r es t of 

the pl ant lJ2. rts, particularly, stem , husks , nnd \.J:~ r c 0b s " 'l'his 

i s in agr~om cnt with tho findings cf Wilson and Allison (1978) . 

ProDortion nf f1: rn in n nrl non gru in Par ts a t f~l"llll harveRt 

H611 gave tho h i ghest total dry matter yield (5 25g/pl ant) 

follow ed by K. Syn.II (446 . 87 g/pl -nt) j SR52 (402/02g/plant) , 

Ec573 (350 . 28g/pln nt)j N3233 1302. 87 g/pl~nt)j a nd lastly Sc5522 

(283 . 52g/plnnt) (Ta bl e 9, Fig.4). An ove rage o f 39.13% of the 
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ThBLE 8: Grain dry mntt er (g/ plant) content f or th e l as t t wo 

gr o ',reh s t ages o f the t wo maize hybrids ilnd t he i r 

po.r unto.. l lines . 

WEEKS AFTER EMERGENCE 

Geno t ypo 18 20 Mean 

SR 52 138 . 33 172 . 73 155 . 53 

N 3233 82 . 35 106 . 72 94.53 

Sc 5522 79.04 95. 71 87 . 38 

H611 158.09 2310 02 194.56 

K.Syn.II 143 . 93 195 . 71 169 . 82 

Ec . 573 10 4.17 129.41 116 . 79 

LSD 5% : botwe en gro wth stage means , 38 . 38 

a mong genotype monns , 31. 72 

bet wcon th e geno type means at the same growth stage s 

44.86 

botwoon tho genotypo menns a t di f fer en t erowt h 

stages , 53 .25. 

J 
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total dry mClt t e r weight wa s g r a in " nd 60.87% was non grain ('1'able 

9 , Fig . 3). Ho wover the r e l:.tive proportion of g r ain Clnd above 

g r o und non g r n in part va ri e d widely among the hybrids and their 

parental lines . The grain dry matt e r va ried from 33 . 8% in 

Sc5522 to 43 . $% in H6ll . Of th e 66 . 2% above ground non g r ain 

in Sc5522 , the s t a lks , l eaves , l oa f shea ths and husks , a nd cobs 

c o nstitut ed 51 . 17 , 19 , and 13%, respectively . 

In N3233 , the a bove mentioned non g rain parts counstituted 

42 , 1 7 , 25 . and 13%; in SR52 , 47 , 19 , 22 , and 12%; in H6l1, ~1 , 2l, 

21 , and 17% in K. Syn . II . 40 , 22 , 20 , ~nd 1 8% , and in Ec 573 , 44, 

18 , 23 , and 15%, respect ively . The major pa rt of th e arove 

ground non gr~in dry matter iG c unstit ut ud by stalk in bo th the 

hybrids a nd their pv,rental lines . 

The hi rohest % stalk dry m('. tter was found i n Sc5522 followe d 

by SH 52 "nd Ec 573 , N3233 , H6ll , [tnd K. Syn . II. In all cases the 

parental lines c f SR 52 produced a non significant above g r ound 

non- grain dry matter as comparud t o thei r c ounte r par t hybrids . 

At the final harvest , t h e g r a in dry matter o f Sr 52 and it s 

parental lin0s diffe red signific Clntly (Table 9 ) . Th e parental 

lines o f H6ll produced a non signific Clnt stalk dry matt e r as 

compare d t o H6ll . K. Syn.II a nd H61l produced a non s i gnifica nt 

g r a in dry matte r as well as grain yield ( Tab l e 9) . Comparison 

o f the parental lin0s of the two hybrids revealed that the H61l 

parental lines are more effi cient in tota l dry matter produc t ion , 

and fin~lly t otal g rain yi e ld. This c ould b e du e to the r elative ly 

• 



~ TABLE 9 : Mean dry wei ght (g/pl a nt) produ~ed a t final harvest by different maize p l ant parts fo r the t wo 

maize hybrids and their parental lines. 

Geno type Sheath 

Leaf Sta lk and Cob Grain Tota l Gr a i n yi e ld 

Husk Q/ha 

/ 

SR 52 42.61bc 107.02ab 50.97ab 27.69b l72.73b 40 l.02 c 57.81 288.29 

N323 ~ 33.53c 8 7. 25b 49.05ab 26.32b 106.72c 302.87e :::1.40 1 96. 15 

Sc5522 31.83c 94.80ab 36.52b 24 . 65 b 95.71c 283 . 52f 29.50 187.80 

H 611 63.20a l20.93a 62.30a 48.34a 231.02a 525 .79a 66.23 ··-294.7 7 

K.Syn.II 60.23ab 109 .63ab 54.20ab 4 7.l0a 195. ?lab 4E6.87b 57.99 271. 1 6 

Ec 573 39.68c 9 7. 48ab 51.58ab 32.14bc 129 • .:IObc 350 . 28d 37. 62 220.88 , 

Mean 

Means followed by the same l e tter on each c o lumn a r e not significantly di ffe r e nt at the 5% 

l e vel of probability according t o Duncan's Multiple Range Test. 

Non grain 
par t Dry 
matter 

% of t otal 

56.9 

65.8 

66.2 

5/).1 

58.1 

63.1 

60 . 87 
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l ateness in mc,turity obervod in parental line s of H611 which 

e na bled th em t o e xploit the longe r b r ain fil ling period f o r 

maximum dry ",a tter "nd g r oin yi clc: p r oduction. Simil" r result 

has also bO Gn report ed earli e r by Van Eijna tten (1963). 

Vege t a tiv e we i gh a nd Components 

Successive dry weig ht of th" l eav e s, stems, ears and g r a in 

was made a t different g r o wth stages a t t wo week in t e r val s starting 

10 weeks to 20 weeks a fter emer gence (Ta ble 11) . I\s s h own in 

Ta bl e 11, l ea f we i gh was l ower t han stem we ight in a ll genotypes . 

This might sUGg es t probably earli " r g r owt h stages c ould be mor e 

appropri n ta t o de t ermine the stage nt which the l ea f weight out 

stripes the stem weigh. Simila r finding was r e port e d by Osafo ( 

(1972). In general, t here is much t end e ncy of mo r e weight loss 

from l eaves than fro m s t ems which could parly b e att ribut ed to 

the proportion of the len f dry matter l os t through de cay or dropp~ 

ing off o f s e nesc e d l o wer l eaves in addition t o the translocatio n 

proces s . 

Stem woight t o shoo t weight ratio 

Thi s r atio det ermin 'os the amount o f shoot dry ma tt e r found in 

the stem a t a ny time . As it is shown in Table 11, it has declin e d 

with time . The r apidity a nd extent of de cline of the ratio is 

det e rmined by the r at e a t which th e ears increased in weight 

thro ugh current photosynthe tic gains as well as th e d ry matt e r 



TABLE 10: 

Source of 

Ana lysi s of variance for th e different ma i ze plant parts of the two hybrids and 

their paren t a l lines . 

Mean Sq ua r e 

Shea th and Husk 

Variation Leaf Stalk Ear .Husk Cob Gra in Total 

dry matter g/p1. 

Main Plots 

Replications 219·52 1099 .11 1409.48 45 . 28 380 . 00 23.04 877.92 

• * •• •• 
Harvest Stages(H) 943. 49 3775 . 20 78634 . 45 250 . 06 213.21 12637 .71 388778.22 

Error (a) 250.32 448 . 27 415 . 52 191. 31 100 . 54 715 . 73 544 . 67 

Sub Plots 

Varieties (V) 
• • •• •• •• •• •• 

4439 . 65 7605 . 98 17565 . 98 524 . 77 714 . 84 11286 .33 63068 . 25 
•• 

H x V 205 . 13 327 . 12 1717.02 10 . 23 4 . 45 670.04 4165 . 91 

Errob (b) 126 . 24 329 . 52 216 . 02 1 44 . 98 38 . 63 693 . 64 262.37 

• •• Si gnif icantly differen t at the 5% and 1% level of probabi li ty , respectiv ely • , 

•• 

•• 
•• 

0'> 

'" 
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r edi s tribution to the ea r s o r l ost by r espiratio n fr om th e stem . 

Th e highest r a tio o f st em we i ght t o s hoo t we i ght was r e corded 

f o r Sc 5522 (0 . 33) f ollo we d by N 3233 (0.29). The l east r a tio 

was e nc ountere d by K. Syn.II a nd H61l (0.23 , 0 . 23), r e s pectively . 

Ear weight to shoot weiGht ratio 

Se quentia l r a tio o f car we i ght to shoot weiGht i s pre sent e d 

i n Ta ble 11. The trn nsloc ~tion of shoot dry matte r int o the ea rs 

was initiQlly mo r e e ffic ent in the two hybrids . SR 52 (0 . 30) nnd 

H6ll (0 . 24) f ollo we d by N3233 , Ec573 and K. Syn . II. Ho we v e r , 

this effici e ncy was mainta ined only by H6l1 which pronuced 0.59; 

K6yn . I I ha s incr eas e d th e effic i ency l e vel to a bout 0 . 58 which 

was initially rela tively lowe s t . The lowest proportion a t the 

fina l Gr a in fillinG period Vias enc ount e r e d by Sc 5522 , a nd N3233 

wh i ch was 0 . 51 a nd 0.52 , r e s pective ly . The probable r ea son for 

such low va lue c o uld b e a ttribut e d t o th e innbility o f the 

inbrtt.ds t o a cc e pt more of th e produc e d dry matt e r durinG the 

curre nt photosynthat e production o r by t rans location due to l a ck 

of . Dough r oom in the ear . Thi s finding is in a g r "ement with 

th e results of Allison, a nd Wa t son (1969). On the othe r ha nd 

H611 , K.Syn . II , Qnd Ec573 , b e ing r e l ativ e ly l a t e ma turing type s , 

the y might have e xp l o it ed the l o nge r Rr ain filling p e riod in 

assimila ting mo r e o f the pho t osyntha t cs in t h e de v e loping ca r s . 

This r e sult agr ee s with the pr e vi ou s wo rks o f lIa n Eijna tt en 

(1963); Allison (1971). 

J 



TABLE 11: Proportion of di ffe r ent maize plant to one anothe r fo r t he t wo hybri ds and the i r 

paren t al l ines at di tterent gr owth stages. 

WEEKS AFTER EMERGENCE 

CHARACHTER GENOTYP]<~S 10 12 14 16 18 20 

LEAF WEIGHT SR52 0 . 56 0 . 57 0. 44 0 . 42 0 . 42 0 . 40 
TO , N3233 0 . 51 0 . 42 0 . 34 0 . 35 0 . 39 0. 38 

STEM WEIGHT Sc5522 0 . 49 0 . 50 0 . 35 0.37 0 . 35 0 . 34 

RATIO H6ll 0.43 0 · 33 0 . 56 0 . 42 0.46 0 . 52 

K. SYn . II 0 . 58 0 . 73 0 . 49 0 . 43 0 . 57 0 . 55 

Ec . 573 0 . 51 0.44 0 . 42 0 . 44 0 . 44 0 . 41 

STE~1 WEIGHT SR52 0 . 4.5 0 . 41 0 . 43 0 · 39 0 . 30 0 . 27 

TO N3233 0 . 51 0.46 0.45 0 . 39 0 . 31 0 . 29 
SHOOT WEI GHT Sc5522 0.54 0 . 48 0 . 48 0 . 44 0 . 35 0 . 33 

RATI O H6ll 0 . 53 0.46 0.43 0 . 41 0. 30 0 . 23 

. K.Syn, II 0 . 55 0.45 0 . 44 0 . 40 0 . 21) 0.23 

E£!573 0 . 55 0.51 0 . 44 0.36 0.30 0 . 28 -_._--
EAR WEIGHT SR52 0 . 30 0 . 35 0 . 39 0 . 45 0 . 51 0 . 56 

TO N3233 0. 22 0 . 34 0.39 0 . 47 0 . 50 0 . 52 

SHOOT "!EIGHT Sc5<;22 0 .19 0 . 28 0.34 0 . 40 0 . 45 0 . 51 

RATIO H6ll 0 . 24 0 . 30 0 . 36 0 . 41 0. 49 0 . 59 
K. Syn . II 0 . 13 0 . 22 0 . 35 0 . 43 0 . 49 0.58 

EC '273 0 .17 0 . 27 0 . 37 0 . 47 0 .51 0.57 

GRAIN WEIGHT SR52 0 . 35 0 . 43 
TO N3233 0.29 0.35 

<J"> 
» '" 

SHOO'.£' \~ EIGHT Sc5522 0 . 28 0 . 35 

RATI O H6ll 0. 31 0. 44 

K.Syn. II 0 . 32 0 . 42 
Ec. 573 0.30 0. 37 
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Grain weight t" shoot wei ght r atio 

'rho r at;.) t~f translocation of shoot dry matter into g r <l in wns 

detcrmin0d at the l ast two g rowth stages ('i'nble 11) . H6ll pr(' duc0ci. 

the hie;hest proportion (0.44) f c,l lov!ed by SH 52 (0 . 43) nnd K. Syn. 

II (0.42). The l east proportion was produced by Sc 5522 (0 . 34) 

and N3233 (0.35). 

LoGS in Vege t ative weight during g rain filling 

In this experiment th e decline in vegetative weight fr om tho 

peak is Given in Table 12. The decline which has occurcd a ft er 

initiation o f ear growth w.:\s presumed to have bccn~ partly due t o 

the remobilizat i on of carbohy dra te reserves into the ears (Dyn 'u'c 

et aI , 1969 ; Van Eijnatten , 1963; Johnson e t aI, 1966). Quite 

appart from respir~ tary losses , much (· f this dry matte r loss is 

due to thu decline in l eaf we i ght obviously , r esult ed from the 

fall o r decay I f sen scent l eave s o However, such dec~y conditions 

could nct normally occur under normal enviro nment nnd in he~lthy 

maiz o st 'J lTIs . Stem rcspir:l tory losses nrc expected to be miniwnl 

and ral~tively un-importa nt (Osafo , 1972) . Attenti0n is Given t~ 

the dec line o f stem we i gh t which , by virture of its mo r pho l oGic"l 

postion relative t o the eArs a nd leav e s , is c ons idered by Osaf 

(1972) to be i mportnnt in the partition of dry matter in tha maiza 

shoot . 
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TABLE 12 : Losses in vege t a tive weight during grain filling peri od . 

-'--
Leaf weight Stem weight Total 
g/p1an t .)peak g/p1ant vegetati ve 

\"{ei'gh t .'. weight peak peak we i ght peak weigh t 1055 Gen otype 
loss % 1055% from peak 

( % ) 

SR52 65 . 73 23 . 43 36 136 . 69 29 . 67 Z ~ 27 

N3233 48.22 14.68 31 119.35 32 . 09 28 28 

Sc5522 47.30 15.47 33 110.03 15 . 03 14 20 

H611 95.69 32.48 33 195 . 00 74 . 04 37 37 

K. Syn . II 106 . 99 46.76 48 161 . 92 52 . 29 32 37 

Ec573 58 . 15 18.47 32 133 . 85 36 . 36 28 29 

~-.--- .-

I 
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In the present expe rim ent , the accumulation o f dry matt e r in 

th e sta lks af t e r s ilking may most like ly be due to a limit e d car 

sink campacity or possihiliy , a reduc ed photosynthatic ab ility . 

Ac cording t o Duncan at a l (1965), the l atter case holds true un.~r the 

conditions where a period is cha ract e riz ed by warm days and with 

low amount of incident daily solar r adiat i on r e l a tive to the early 

growing conditions . Howev or, this c ondition seems unlikely to 

occ ur under our condition where enoueh dnily salnr radiati on 

occurs . Therefore, th e most probable cause for the r ed uction of 

stalk dry matter could be th o enl a rged sink capa city . 

Moreover, accoriing to Dynar et al (1969), maize vArietie s 

of a low yielding potential might be expect ed t o show no re­

mobilization of stalk soluble c a rbohydrates. However , allison a nd 

Watso n (1969) showed that tra nslocation o f the stalk soluble 

carbohydrat e fr em the stam pa rt did not take place in the un­

fertiliz ed maize plant only . In the presen t expe rim ent som e of 

the low yielding genoty~os , N3233 nnd Sc 5522 (TRblc 12) , s~em 

to trenslocate compara blo stalk dry matter , though low g r ain is 

obtaine d i ndicating relatively moraof the trDnslocated dry matter 

beine accumulated in the non grain part of the ear . 



68 

Dry matter prod uctio n a fter flowering 

Total dry weight s a t th o t i me of flowerin g WClS measur ed by 

interpo l otion o f th e .eight a t th e pl'et!eeding nn' sQoCt&<1ing' 

h a r vests a t tasseling . The increment o f d ry we i ght af t e r 

fl owering est imated by subt r nctinti these va lues from the total 

dry we i ght nt th e fina l g r owth staee we r e 213 . 30 ; 147 . 72 ; 

144 .71 ; 264 . 87 ; 200 .11 and 136.69 g/pla nt for SR 52 , N3 233 , 

Sc 5522 , H611 , K. Syn . II , and Ec 573 , r espectiv e ly (Table 13, 

Fig .4). The d i stributio n o f g r ain d ry matte r as perc en t of 

the t otal d ry mD.ttc r p r oducod a ft e r flo werin~ is a lso shol'Jn in 

Ta bl e 13 . The proportionately g r eater a mo unt o f d ry matter 

was acc umulated by the grain i n th e hyprids tha n in th e pa r ental 

lines . Thi s was a t th e e xpense o f stem , ear husks and cobs 

(Ta bl e 4a ; 4b , and Table 9) . The r educt i o n in these plant 

parts of the hybrids has t ake n p l a c e a t l~· and 16 weeks after 

eme r genc e in Sr 52 and H611 , r espectiv e ly . Simila r findings 

have b een report ed by Allison (1971). 

Dry matter Attributes of the par ~ntal lines 

a ft e r fl o l'Jering as t he perc enta~e of t hei r hy brids . 

Dry ma t ter a ttribut es o f th e parental lines as the pe rc entage 

o f th eir r especti v e hybrids and al l genotypes as the perc en t age o f 

th e highes t p r oduc e r, H611 , is given in T"bl e 14. The pct r enta l 

lines of SH 52 , N3233 a nd Sc 5522 pr oduced 69 . 3% and 67.8% o f 

their hyb r ids total dry weight a ft e r f l owe ring , r esp ec tively. 
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TABLE 13 : Total dry matter produced after flowering by th e two 

maize hybrids and their parental lines , and final 

gra in yield expressed as percen t age of dry weight 

produced a ft er flowering . 

Dry weight 

Production Final Gra in we i ght 

Variety after flowering Grain as % of th e dry 

yield weight 

Q/ha . 

SR52 213 . 30 57.81 81 

N3233 147 . 72 31 . 40 76 

Sc5522 144.71 29 . 50 66 

H611 264 . 87 66 . 23 87 

K.Syn . II 250 .11 57 . 99 78 

Ec . 573 176.69 37 . 62 73 
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Regarding t h" grnin yi elrl , they produced about 54 . 3% and 51%; 

r espective ly ,. 

On the othe r hand tho parental lines o f H611 , K. Syn . II and 

Ec573 , produc ed about 94% and 68% o f their hybrids dry matte r a ft e r 

flowe r ing , rcspcct i vGly o 

However , the g r ain yield wns about 88% and 5 7% o f the ir 

hybrid s g r a in yi vld . Eventhough the effici e ncy in c onv e rting 

the produced dry matter after flowering into gra in i s loss in t h e 

parents o f SR 52 ns compar e d to tho par e nts o f H611 , in bo th cases 

the par"nts we r e not as efficent as thei r hybrids in pr oducine; d ry 

ma tter af t e r f l owerine; and even i n converting t h e produc e d dry 

ma tt e r into g ra in . 

The differenc e obse rv ed in the produced dry matt e r after flowering 

c ould b e d u e to lateness in l eaf aging observed in t he hybrid s and 

their pa r e ntcc l lines which might havo resul t ed in differencos in as' -

imilat ing r ate during the l ate r part of the p l nnt g rowth . Thi s is in 

agreement with tho findings of Alliso n (1971) . 

The g r a in yield o f tho inbreds mo.y also have b een limitted by 

the ability of the g r nin to nccapt the produced dry matt e r after 

flo wering . Thus , th e observed diff (l rcnce in the final g r a in yield 

b e tween the hybri ds and t heir parental lines in tho presen t e xperiment 

has taken p l ace. Hybrid H611 and one o f its pare ntal lines, K.Syn . 

II may have not differed much in inhe r e nt efficiency o f the leaves 

a ft e r fl o we ring because it was observed that K. Syn.II had almos t 

t he same p e ric.d in leaf I"ging , as its hybrids. The subs tan tially 



"TABLE 14: Dry matter attributes of the parental lines after flowe ring , expr essed a spe rc enta ge 

of respective hybrids and all th e varieties as the percent of the highest 

produc e r, H 611, 

Dry we ight Dr y we i gh t 

Production Produc tion as Grain yi eld 

a ft e r f l owerin g percent of H 611 as percent of 

Variety Grain y i e ld after flowering H 6n 

Percent 

SR52 100.( 100 . 0 80 . 5 87 . 3 

N3233 69.3 54 . 3 55.8 47 . 4 

Sc5522 67 . 8 51.0 5 4 .6 44 . 5 

H6n 100 . 0 100 . 0 100 . 0 100 . 0 

K. Syn. II 94 . 4 87 . 6 94 . 4 87 . 6 

Ec . 573 68 . 0 56 . 8 68 . 0 56 . 8 

-.J 

'" 
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lowe r grain yield o f K. Syn.II ha s takon plac e mainly du e t o the low 

dry ma tt e r acc op t i ng capa city o f th e g r a in. This i s so b e cua s e 

K. Syn.II ha s produc e d 94% as much dry ma tter, but it has only 

produc e d 88% a s much g r a in yi e ld a s i ts c ount o r part hybrid 

(Tabl e 14). 

Harv s t inde x of th e hybrid s a nd t heir par ental lines . 

Harvest ind ex ( HI) is de fin ed by Dona ld (1962) as th o r a tio 

of the gra in dry weight to the t o t a l abov e g round dry woig ht 

(biamass ) o f a crop at ma turity . It i s one o f tho indic e s curre ntly 

us ed to e valuat e> a crop dry ma tt e r pa rtitioning e ffici c,ucy . Ma ny 

of th o c e r eals like maiz e , d ove l o p t o l a r g e e xt e nt a l ea f a nd stem 

structure in r e lation to gra in yie ld h o nc e the r~ i s inba l a nc e of 

tim e f o r v e g e t a tive g r owth a nd g r a in filling (Singh a nd Sto skopf, 

1971), Selecting f o r tho SG cultiva rs which produce high e r pro,, ­

po rtion o f gra in to n o n- g r a in part s would assist br, e d e rs to 

producG pla nts on highe r yielding c apacity . Since ove r 90% of the 

dry we ight of a plant is limittod by the time in th e a mount o f 

assimila t e it ca n p r o d uc e , a b e tte r di s tributio n of assimilate into 

gra in a nd l eGS into non-Br a in sho ul d produce a mo r e e ffici e nt pla nt. 

Base d on thi s f a ct, t he hybrid s ,m d their pa r e nta l lines us e d in 

the pre s ent e x periment we r e c ompured also o n HI basis. 

Compari son o f a ll g eno typ e s r e v ea l e d th:, t tho se with the 

highe st tota l d ry ma t ter ac cumula tion pro ved t o ha v e hi r,h c st HI 

(Table 15) exc ep t f o r SH 52 and K.Syn.II, SH5 2 p r oduc e d l ess e r dry 



TABLE 15: Comparison of the genotypes on harv es t index basis a t maturity . 

To t al Grain 

Dry weight Dry weight Harvest Grain Yi eld 

Variety at harvest at harvest Index Q/ha . 

SR52 401. 02 172 . 73 0 . 43 57.81 

N3233 302 . 87 106 . 72 0 . 35 31. 40 

Sc5522 283 . 52 95nl 0 . 34 29 . 50 

H6n 525 . 79 231. 02 0 . 44 66 . 23 

K.Syn. II 466.87 195 . 71 0 . 42 57 . 99 

Ec · 573 350 . 28 129 . 41 0.37 37 . 62 

--J 

'" 
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matter (401 . 0 2 g/ p l nnt) as c ompared t o K. Syn .II (466 . 8 7 s / p l ant ). 

Th e HI o f SR52 and K. Syn .II we r e 0 . 43 nnd 0.42 , r espectiv oly. 

This indica t os tha t SR 52 is sligh ly offici e nt as compar 0d to 

K. Syn.II. The hig h es t HI i s p r o duc 8d by H611 (0.44) a nd tho l oast 

(0.34) by Sc 5522 . 

Hybrid vigo r 

Tho r esul t ob t a in ,od in th E: p r 8scm t expe rimen t scorn t o ag r ee 

with the finding s o f Alliso n (1971). There may b e no s imple 

r e l ation between vigot . in yo ung plan ts, a s t ng o a t which a tt e ntion 

has fr e que ntly been dire ct ed in studies on physio l ogical basis o f 

hybrid vigo r , and g r a in yie ld , on which attempts a t gen e tical 

int e r pretatio n s 0 f hybrid vigo r ha v e often be e n based. 

In this s t udy the yuung hybrid plants appea r e d to b e morc 

e ffici e nt pho t osynthet ically tha n th o inb r e d p l a nt s which had 

d emonstra t ed i tself by mo r e d ry matter a ccumulation . Au s tin 

(1963) ha d s i mila r vi e w o n this po i n t . He point e d c ut tha t a 

small d i ffor onc c in the photo s yntheti c cnpacity o f n plnnt c o uld 

C~U6e a l a r ger d i ffe r e nc e s in pl2-nt s iz e . 

Hewever , c ompetition in th e fi e ld pre v ents th e expression o f 

the po t entin lly g r ea t e r s iz e o f the hybrid pla nt s . The present 

r esult indicat e d tha t the r e i s li tt l e diff e r e nc e am o ng the hybrid s 

and the pa r enta l lines in dry we i ght at t he time o f fl owe ring . 
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Howe v e r, the re WI1S 11 l a r ge d i ff c r "ncc in grain yi e ld at final 

h a rvest (Fig . lf). The d i f f e r enc e wa s apparontly c'· used by fact 0rs 

such as r a t e o f agi ng o f l eav 0s [md ab ility o f th e gra in t o accept 

dry matt e r, which has t aken pla c e a ft e r fl owering . Such f a cto r s , 

according t o Alliso n (1971), mny not n e c e s so.rily b e c l oss e ly r e-

l a t ed physi o iliog i co. lly o r geno tic a lly , t o the f l1ctors tha t hav e 

exert e d an influe nc e a t ea rli e r stages o f g r o wth . 

In gen e ra l the pre s cnt r esul t se ems t o agr ee with the vie w 

tha t hybrid vigo r r e sults from a general inc rease in the e ffici ency 

and c oo rdina t ion e f the a rra y o f biochemical pr ocesse s tnking 

plac e during th e li fe o f th e p l an t (Hege ma n , e t a l, 1967); 

Nutrient Conc entra tion and Uptake 

Conc entration ,,,f Nitrogen (N) and phosph o r us (p) in all the 

st ems a nd l eavos o f t he s ix geno types inc r eased a nd the n d ecreased 

as th e g rowth a nd ma turat i o n proc ess p r ogr essed with the exc eption 

o f th e i ncreased Nand P in maturing car s . 

Th e c o nc en tration o f P in the leav es did no t , va ry much in 

all o f the gen o types ; ho we ve r, the r e is a gener al declining tr.dd 

i n a ll of th e g r o wth stages ( Table 16). Ther e was no much diffe r e nc e 

in Nand P c o nc entrat i ons b ctvlCen t he s i x geno types but the po rc "mtagc 

o f N in a l l p l a nt parts was high e r as compllr e d t o P concent r a tion s 

( Tabl e 16). Further, th e ac cumulation o f Nand P i n various plant 
• 

par t s in a ctual a mont in shown in Table A
2
). 



TABLE 16: Di s t r i bution o~ Nl:tro gen (N) and Phosphor us ( P ) i n diffe r ent maize plant parts as 
percent of the i r r espective dry wei ght . 

m 
Leaf Sta l k <- Time Ear Shea t h + Husk Cob Grai n 

i n % % % % % % 
Genot:tEe weeks N . P N P N P N P N P N P 

10 2 . 38 0 . 33 0.78 0 . 09 1. 23 0. 19 
SR52 14 1. 26 0 .17 0.29 0. 1 3 1. 32 0.28 

1 8 1. 23 0/11 1. 26 0. 10 0 . 8 7 0 .1 5 0. 70 0 . 08 1. 74 0.45 
20 1. 20 0.1 2 1.15 0.08 0 . 78 0 . 08 0.59 0.07 1.90 0 . 62 
10 2 . 1 2 0 .26 0. 81 0. 11 1.25 0. 1 9 

N3233 1 4 1. 20 0 . 2 3 0 . 98 0. 1 3 1 .37 0.2 7 
1 8 1.18 0.2 1 1. 65 0. 10 1 . 75 0 . 20 0 . 87 0.12 1. 74 0.59 
20 1. 1 2 0 .15 0.95 O . O~ 0. 70 0.09 0 . 64 0 . 10 1 .90 0.61 
10 2.35 0 . 31 0 . 78 0 . 09 1.18 0 .17 

Sc55 22 14 1.32 0. 17 1. 72 0. 1 3 1.43 0 . 26 
18 0.87 0. 11 1 .26 0 .10 1.09 0 .15 0.8' 0 .1 3 1 . '2 0.47 
20 0 .12 0 . 06 0 •. 9 2 0 . 05 0 . 59 0 . 0 8 0 . 73 0 . 1 2 1. 85 0 . 52 

H611 
10 2. 52 0.25 0 .98 0 . 08 1. 43 0. 1 8 
1 4 1. 34 0. 1 7 1. 1 2 0 . 14 1.46 0.24 
18 1. 32 0. 12 1. 00 0 . 13 0 . 81 /').l a 1.'" 0.25 1 .66' 0. r.,7 
20 1.09 0 .11 0. 90 0 . 08 1.04 O.ilIO 0 . 5b 0 . 06 2.02 0.50 

10 2.41 0 . 23 0 . 95 0 . 07 1 .37 0.18 
K.Syn,II 14 1. 37 0 .1 4 1. 20 0 .11 1. 46 0.23 

1 8 1. 20 0. 1 2 0.95 0. 10 1.37 0.21 1. 1 2 0 . 20 1. 68 0.50 
20 1. 1 7 0 .10 0.84 0.08 0 . 70 0. 10 1.98 0 .17 1 .90 1.37 

10 2.30 0.2 5 0 .9 5 0.05 1 . 12 0.17 
Ec573 1 4 2.07 0.25 1.71 0.11 1. 62 0.2 5 

1 8 1. 1 2 0.22 1.15 0.06 0.90 0. 16 1.2 7 0.26 1. 74 0 . 37 
20 1. 18 0 .12 0.81 0 . 05 0.78 0 .12 0.87 ') .19 2 . 00 0.46 
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Nitrogen (N) accumulQtion a nd transl ocation 

Nitrogen concentration in th e lOQves droped in a ll the 

genotypes as growth stage a dva nces . The perc entage N cont ent of 

l eaves were 2 . 38% and 1 . 2%; 2 .12% and 1. 2% ; 2.35% and 0.87; 2.5% 

and 1.09%; 2.4% and 1.20%; 2 . 3% and 1 . 81% in SR52 ; N3233; Sc5522; 

H611; K.Syn.II, a nd Ec 573 , r espectively at a bout 10 weeks and 

20 weel{s nfter emer genc e r e spectively . The highes t cumula tiv0 

uptake in th e l oaves was not posffiible t o id entify he re because 

the % N was declining in a ll genotypes due to the ea r devolopment 

processe s t nking pln c e ct the same time e nc o urag ing N tra nsloca tion . 

Subsequently , t he a mount of N decreasod and much more ma rkedly in 

K.Syn.II tha n tho r es t of tho geno types . At thi s growth stage , 

during fast devel opment of oar s , t ho demnnd for N could be very 

high , thus tho r o ot s c a n not absorb 0.11 t he n eeded a mo unt . 

This enc ourges tra ns l oca tion of tho previously absorb ed a nd 

acc umulat ed N. 'rhi s vi ew agr "es with tha t o f l!!>lTI)Y . (1976) . In 

a ll sampling -dllte·e. o f a ll th o maize genotypos , the ma rked 

r eduction o f N in th o l eaves could be due t o translocation to the 

davel oping seeds . However , in s ome of th o genotype s like Sc5522 , 

s ome of the trans l oc a t ed N could ha ve r emainod in the stem a s 

se en by th eir hi !';he r N concentrations in thi s part of the pl a nt. 

The pr e sent result seam t o agree with the findings of Al lison 

(1969); Joqucst e t a 1 (1975); and Knrl a nd Whi tn uy (1980). 
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Phosph o rus (p) accumula tio n a nd tra nsl oca tio n 

In the pres ent study thero was almos t a decrease in th e 

conc entra tion o f % P with aBe in most pl::mt parts. In the loav8s , 

the P conc entra tio n r a nge s botwoon 0.06% i n Sc 5522 at the last 

s a mpling date , 20 weeks a ft e r eme r gonc e , to 0. 33% in SR 52 at the 

first sampling da t e , l~ weeks a ft er eme r gence . 

As it i s shown in Tab l e 16 , th e r e is diffe r e nc e in % P 

c o nc entra tion o f t he r espective dry we i ght o f the genotype . 

More % P c onc entrn tion wa s found in Ec . 573 tha n in thG r es t o f . 

the genotypes . Howev e r, this do esn ' t n e c cs s u r:).y · Clean larGer 

amount in a ctua l P c onc entra tion; as this a cutual amount which i s 

bas e d o n the percentage is influe nc ed by t ota l dry ma tt e r 

accumula t ed by t he t o tal dry ma t te r s bi t ho ~ ~notype . 

Stalk % P concent r a tion tends t o increase upto 14 weeks 

after em or gonc o i n a ll gen otype s a nd the n starts dec lining . On 

the ot h 0r hand , ear % P a nd grain % P c ont e nt increased al l the 

wa y . The de c r eas e in % P of l eav e s could be due t o translocation 

o f a bso r b e d P to the newly dev e l opi ng ea rs and thus t o the g r a in. 

Pa rt o f th e tra nslo ca tio n c ould hav e b oen trapped' by th e s t e rn 

which ha s manife stod by the increase o f % P in the stalk when a 

de cline i n % P was t a king p l a c e in l eaves . This r esult i s i n 

ag r eemen t with th o findings o f Arnon (1953 ); Jordon e t a l (1950) , 

Hanway (1962) ; Ea rly a nd DeTurk (1949), and Mohamm ed and Ma rshal 

(1979) . 

Although tho trend o f ac cumula tion o f P seems t o be 

simila r in a l l geno types c onsidere d hore , the e fficincy o f 

r 
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a ccumula ti on and tra nsloc a tion i s diffe r ent which is due t o the 

inherent absorbing characterstics of the genotype&Sillt:11ar find­

ings w~r& a lso r eport ed by Bakor et al (1967); Thomas (1972) ; 

a nd Agboo l a (1972 ) . 

SUMHURY l;ND CCNCLUSION 

Two h yb r i ds and their parental lines , planted at Dire Dawa 

frui t farm wera studied f o r t etal dry matter acc umulntion , N. P. 

d i str ibution and o the r agr onomic characters . Sampl es were 

collected a t 14 days interva l t o det e rmim t o t a l dry metter 

accumulation and N, P distribution in differe~ maize plant port s 

(lea ves , s t a lks , shenth and hu s , cob , and g r ain) . Fi nal g r ain 

yield was a l so determined . 

Th e hybrids and their parental lines consider ed in thi s study 

had a s imilar pa tt e rn of d ry matter acc umulat i on . However , 

significan t defforenco in total dry matte r yi e ld was abserv ed a t 

d i fferent g r o wth stages f or the genotypes . A non- s i gnific a nt 

t otal dry matte r yield was observed betwcen the pare nta l l i nes 

o f SR52 . The pa rental line s o f H611 have accumulated higher total 

dry mat t e r than t he parental lines of SR52 . Th e highest total 

dry matte r yield (525 .72 g/plant) was produc ed by H6ll , f o llowed 

by K. Syn . I I (466 . 87 g/plant) . The l eas t producar was Sc5522 

(283 . 52 g/pl;:tnt). The long g r owing cycle and slow s e nescD"" of 

l eaves o f H611 and its pa r ental lines have f a vored f o r high dry 

matt er acc umulation. 
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The r e i s n gener a l decreasing trend in l ea f dry mn tt er a s 

the gr owth stnge a dvances . Nevertheless , r esponse s a ppear to be 

d i ff e r ent f or the hybrids a nd their par ental lines f or diffe r ent 

gr owth stngcs . In gene r a l highly s i gnific ant l ea f dry ma tt e r was 

observed amo ng the genotype s . Th e hi gh cst l ea f dry ma tt er was 

produc ed by H611 and K.Syn . II a t fina l gr owth stage . The l OVicst 

l ea f dry matt er yield was produced by par enta l lines o f Sf{ 52 . 

Hi ghly s i gnifican t diffe r ence was observed among genotyp e s and 

among the gro wth stagGs in s t a lk dry mat t e r accumul a tion. At 11+ 

weeks !lft :; r em"r gunc e SR52 o' nd its pa r en t a l lines produced their 

r aspective highest s t a lk dry m"ttor. Whe r eas H611 " nd it s p::lrental 

lines produced hi r.;hes t stalk dry ma t te r n t 16 weeks a ft e r emergence . 

Total sta lk dry matter was not s i gnific 'lnt ly di ffere nt a t final 

growth stage as compared t o th e 10th week a ft e r emer genc e . Loss 

of stalk dry matter at l a tter stage of gr owth is also obse rved . 

This l oss c ould b o att ributed t o trans l ocation of the previously 

stored ca rbohydr :, te t o th e deve l oping enr. 

Ear dry matter ncc umulnt ion i ncrea s ed as th e growth stage 

advanc es f or a ll genotype s . In tho early stage of gr owth the 

accumula t ion r~tc wa s similur f or all the gnotypes . Howeve r the 

simil a rity did not appear t o b e the same a t the fi na l gro wth stage . 

Henc e , highly significan t diffe r ,,"c o was observ ed nmong th l) genotypes 

in accumula ting car dry mnttc r a t different growth s t age , as t he 

gr owth stage ~ dvnnc0s . J,ccordinly , H611 Significa ntly out yi e lded 

a ll the genotypes by pr odUCing 310.51g/plant a t fina l g r owth stage . 



83 

The final ear dry ma tt e r o f th e pare nta l lines o f SR52 (N3233 and 

Sc5522) accounted f e r 70% a nd 60% o f the ir counter part hybrid 

r e spective ly; whor eas , tho se o f thG H611 pa r enta l lines , K. Syn . II 

and E:c573 accounted for 8 7% a nd 70% of their count e r par t hybrids , 

r espec tiv e ly. In gon e r a l th o parentnl lines of H611 proved to be 

bett e r in ear dry matter accumul~ tion than those o f S&52 . Th e 

daily eRr growth r ate was a lso found t o be different for the 

different genotypes . 

The last two growth stages wo r c c onsidered f or s h ea th , husk, 

cob and grain dry matter nccumul :ltion . The a nnlysis of va riance 

t able indicated tha t the r e i s no significant diff e r enc e botween the 

growth stages; h owev er, there i s signi fic nnt di f fer e nce among the 

genotypes . H611 has produced the high0st gra in dry rna ttc r 

wh e r eas th e; leas t g r llin dry ma tt er was p r oduced by Sc5522 . 

An Ilverage vf 31.14% of th e t otnl dry matter wa s grain and 

60.86% was non e rain a v e r ngod o v e r n Il tho genotypes . However 

the r e l a tive proportion of grain and above g r ound non grain parts 

varied widely among ' the hybrids, pnren t a ls, and hybrid s and 

parentals. The major par t o f above ground non g r ain part is con­

stitut e d by stalk in bo th hybrids and their parenta l lines . 

The compa rison o f r a tio of vegetative weight and components 

for th e g<)no tYPGs ind icated tha t lea f weight was l o wer than stalk 

weight in all gnotypcs . The highes t stalk weight to shoot weight 

ratio wns r e corded for 8c5522 f o llol/ed by N3233. The l east ratio 

was cncounter Gd by K.8yn.II nnd H611. The tra nslocation o f shoo t 

dry matt e r into the cars was initi" lly mo r e efficient in th e two 

\ 

\ 
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hyb rids . Fro m the r e sult ob t a in a d. H611 f o llowed by K.Syn. II 

se em more e ffici e nt in dry ma tt e r pro ductio n Dnd tra nsloca tion . 

N3233 a nd Sc552 2 wor e f r· und t o be t ho l east e ffici e nt in tra n s ­

locating shoot dry ma tter to ca r. 

Lo s s in v ege t a tive we i ght aft e r the p e~ck we i ght is a ttaine d 

by the diff e r ent maize pla nt p~rts w~ s i dentifi e d . The l oss has 

taken pla ce during r; r a in fillin g p e riod . Th Gr"fore , it wa s 

s usp ected t l1!, t we i g ht loss o the r tha n f a ll i ng o ff of s ense c e d l e<lv es 

could b e due t o t r nnsl oc ::t tion t o the d e ve l oping r,rain . 

Comparison o f t he dry ma tte r production <l ft e r flowe ring wa s 

made a mong the gn o types. Tho hybrids ~o r e f o und to be more 

e ff i cie nt in production and di s trbution of dry ma t te r aft e r 

fl owe ing . 

Ha rv e st index is o n e o f the ;y:a r ds tic k in measuring the 

yi e lding eff ici e ncy o f a ge ne type . 

In the pr ascnt e x perim ent, the hybrids a nd K. Syn . II were f o und 

t o h a v e the high es t ha rv e st index . N a nd P c onc entra tion in the tissue 

of all tho g eno t ype s was a lso de t e rmined . In a ll the obs e rvations 

ma de the re \'}£'.. 8 i ncrea sing nnd t hon n de creasing t e ndency of Nand 

P in stems and l O:-- ,T (':\ C;: (;l~"" ap t in tho C.J.r s whe r e the r n was a con­

tinous increa s e . 

From this st udy it is obse rve d tha t r esp onses a nd r a t e of dry 

matte r accumula t ion was d i ff e r en t f or t h e diff e r ent gen o t ypes . 

It was a lso o bse rved th~ t pCl1ck d r y mat t e r a ccumulatio n f o r the 
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d i ff e r e nt pla nt pa rts was obser ved a t diffe r ent g r ow th s t ages f or 

differ e nt gen o types . I n a ll t he pa r ame t ers c onside r ed , H61l pro v ed 

t o b e the highes t d ry ma tt er p r oduc er; Bnd h enc e the highes t gra in 

yi e ld er. K. Syn.II , o ne of t he pa r en t a l line o f H6ll , has p roduc e d 

the n ext high e st dry ma tt e r f ol l owed by hybri d SR52 . In gener a l 

th e l n t e ma turing ty pes s "cm t o be the highes t dry ma tt e r a nd g r a in 

yie l d pro duc er s du e t o th eir ef fi c i ency t o e xploit the longer 

g r owing peri od be c a use o f t he slo w dea th rn t e of l eaves . 

In this s h 'dy the hybrid wh i ch c nm~ from t he pa r ent s o f high 

dry ma tt e r p r oduc e rs pr ov ed t o b e high es t yie ld er. From the r e sult 

o f this study i t· ma y b e suggDstcd t hn t the par e nta l lines thu t b ear 

good po t entin l in pr oduc ing nn d t r a n s l oc a ting d r y ma t te r t o the 

e conomica lly i mporta nt pl~nt part c o uld b e c onsid e r ed in the future 

br e eding prog r am f o r the hyb rid pr odu c tion. 

It w[\ s a l so obe rvod th:· t d ry ma t te r whieh was ac cumula t ed ea rly 

i n th e g r owi ng season o f t he pla nt s i s tra n s l oca t ed t o th e de v e l oping 

en rs lat e in tho season . The r o f o r e , in the f u ture broeding p r ogr a m 

a tt en tion shoul d bo g i ven t o gen o ty p e s with goo d tra n s loc a ti o n 

e ffi o1 ency o f dry matt e r t o the g r a in . 

The a na ly s i s o f the pr esent s tudy indica t ed tha t th er e is no 

a s such a pa rticula r g r o wt h s t age t o which a tt entio n should b e g ive n 

t o promot e the r ate of dry mat t e r ac cummula tio n . Ho we v e r, a ny 

thing tha t pre vents t he r~ t c o f l eaf d e ve l opmen t s uch a s insect 

p e st s , dis ease s , mo i s t u r e a nd n u trient dc fici onc es sho uld be 

a void ed a t ea rly g r owth s t ages , 
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The t r nnslocn t i o n o f N nnd P t o the deve l oping grain suggests 

t ha t genotypes with bet t or abos~rbin8 nnd transloca t i on effic i ency 

arc v e ry i mport a nt . Henc e sel ection gcarod towa r ds such ef f i 

cffi c i o~~· .·geno type s would also 80 0 m t o increase bi o l oeicn1 as we l l 

as econ omic yield of ma i z e plant. 
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TABLE A1 : Mean weight of diff er ent parts of maiz e plant at diff er ent growth stage as pernc e of 

total of the r espective harv est s tages. 

STALK LEAF EAR 

Geno t ype Days aft er emergence Da~s after emergence Da~s a ft er emergenc e 

70 84 98 112 126 140 70 84 98 112 126 140 70 84 98 112 126 140 

SR52 45 . 3 41.4 42 . 8 38 . 7 29 . 1 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 

1'13233 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 

Sc5522 54. 5 48 . 2 48 . 5 44 . 6 34 . 6 33 . 4 26 . 5 24 . 0 17 . 2 15 . 9 12 . 1 11 . 2 18 . 9 27 . 9 34 . 3 39.5 44 . 6 50. 8 

H611 53.~ 46 . 6 42 . 5 41 . 2 29 . 8 23. 0 23. 1 15 . 5 24 . 0 17 . 5 13 . 8 12 . ) 23 . 8 30. 2 36 . 5 26.2 54 . 3 59.1 

K.::;yn. II 55 . 4 45 . 2 43 . 4 39 . 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 . ) 13 . 6 11 . 3 17 . 3 a9. 9 38 . 0 52 . 8 51 . 0 56 . 1 

Sheath + Husk COB GIlA IN 

Genotype Dals after emergence Dals after emergence Da~s after emergenc e 

126 140 126 140 126 140 

SR52 15 . (; 12 . 7 8 . 7 6 . 9 35 . 1 43 . 1 

N3233 18 . 6 16 . 2 9 . 8 8 . 7 28 . 6 35 . 2 

Sc5522 14. 0 12 . 9 10. 9 8 . 7 28 . 5 33 . 8 '" b 

H611 14 . 1 11.8 lOr?" 9 . 2 31. 4 43 . 9 

K.Syn.II 12 . 7 11 . 6 11.5 10.1 31.6 41. 9 

Ec . 573 16 .1 14 . 7 10 . 4 9 . 2 30 . 1 36 . 9 



TABLE A
2

: Distri bution of Nitrogen (N) and Phosphorus (P) in g/p1ant in above ground different mai ze 
plant par ts of the two hybrids and the i r parental lines at different g r owth stages. 

Time 
in LE.\F STALK EAR SHEATH + HUSK COB GR AIN TOTAL 

VAR IETY WEEK S N P N P N P N P N P N P N P 
---

10 1. 40 . 19 . 82 . 10 . 85 . 13 - 3 . 07 0 .42 
SR52 14 .75 . 10 1.72 . 18 1. 63 . 35 - 4.52 . 63 

18 .59 .05 1.48 . 11 . 51 . 09 .20 . 03 2 . 40 . 62 5 . 18 . 90 
20 .51 . 05 1. 22 . 09 . 40 . 04 .19 . 02 3 . 28 1. 07 5.61 1. 27 
10 1. 02 . 13 . 76 .10 .51 . 08 2 . 29 · 31 

N3233 14 . 48 . 06 1.17 . 16 1.40 . 28 3 . 05 .50 
18 .39 . 07 1. 47 . 04 . 38 . 05 0 . 8 . 03 1. 43 . 50 3 . 75 . 69 
20 .40 .08 . 83 .09 . 86 .10 . 22 . 03 2 . 03 .. 62 4. 35 .9~ 10 . 99 .13 . 68 . 08 . 36 . 05 2 . 03 .2 

Sc5522 14 .05 . 04 1. 01 . 14 loll . 20 2.17 . 38 
18 .44 . 06 1.65 . 05 . 23 0 . 06 .22 . 04 1.88 .37 3.82 .58 
20 .27 . 02 1.19 . 09 .40 . 02 .20 . 02 1. 77 .50 3 . 83 . 67 
10 1. 46 .14 1.30 . 11 .88 .11 3 . 64 . 36 

H6ll 14 1. 26 . 12 1.90 . 24 2. 08 . 35 5 . 24 . 71 
18 .93 .12 1.50 . 19 . 62 . 09 .72 .14 2. 66 . 79 6 . 43 1.33 
20 . 69 . 08 1.09 . 10 . 65 .. 06 .27 . 03 4. 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 1. 66 . 28 4 . 14 .51 
18 .78 . 09 .98 .09 .40 . 06 .52 . 09 2 . 42 . 72 5. 10 1.05 
20 . 72 . 07 1.45 .12 .7'±. . ll .52 .09 3 . 77 .72 7. 16 lo ll 
10 1. 32 .14 1.07 . 07 . 58 . 09 2 . 97 · 30 

Ec . 573 14 1. 20 . 15 1.54 . 15 1.26 . 19 4. 00 . 49 
18 .53 . 10 1. 77 .05 . 50 . 07 . 31 .48 1.81 . 48 4.42 .77 
20 . 47 . 05 . 79 . 05 .40 . 08 .41 ~ 1.59 . 60 4. 66 .86 
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