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ABSTRACT

Two field experiments were carried out at Gemmeiza Agricuitural Research
Station in 1989 and 2000 seasons to study dynamics of yield of fourteen white and
yellow maize hybrids. These hybrids were nine white single and three way crosses
ie. 8C10, §C21, SC22, SC23 and SC24, TWC321, TWC 322, TWC 323 and TWC
324; and five yellow single and three-way crosses ie. SC $1, SC52 and SC155;
TWC 351 and TWC 352.

Results obtained can te summarized as follows: -

1- Variety differences were obtained in growth parameters, f.e. grain yield and its
compenents, and photosynthates partitioning, where maize hybrids differed in
glucose required for synthesis, carbon equivalent, yield energy per plant and/or
per fed. for grain and siraw yield, biological yield per fed (above ground
biomass/fed), coefficient of crop index and harvest index.

2- Maize grain yield could be increased by growing white singie crosses 10 and 22,
yellow singie cross 155; white three way crosses 321 and 322 and the yellow
three way cross 352, where, these hybrids characterized by their highest vaiue
from vegetative growth; grain yieild and its components and photosynthetic
partitioning towards the economic yield in comparison with other eight white and
yellow hybrids under study.

INTRODUCTION

The expansion in cuitivating high yielding, single and three way
cross maize hybrids, particutarly those bred and developed in Egypt resulted
in increasing grain vyield especially due to following the technical
recommendations of maize production .The agricultural policy of Egypt gives
a great attention to increase maize production using both vertical and
horizontaf ways. The yield potential of maize plant can be defined as the
total biomass produced or the economic part of the crop. The totai biomass
is a result of the integration of metabalic activity of the plant at any period of
its growth, which can affect grain yield. Metabolic processes in maize plant
are greatly governed by both internal i.e. genetic make up of the plant and
external conditions, which invglve two main factors namely ciimatic and
edaphic environmental factors. The vyield potential of maize could be
regulated through alternation of genetic structure through breeding programs
and/or by modifications of environment through improving cultural
treatments.

However, Egyplian maize hybrids may differ in their assimilating
capacity and distnibution of photosynthates between the various plant organs
which could be referred to as ™ Source and sink relation . Yield dynamics
means having a certain yield by changing the yield compeonents, j.e. number
of rows per ear, number of kernels per row and average grain yield weight
per ear. In this respect, Prior and Russel (1976) indicated that maximum
production could be obtained by providing an adequate sink for
photosynthate transfer. They added that in many cases P and K applicaticns
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by vegetative organs whereas, S.C.10 required more glucose for synthesis
of protein by vegetative organs, also, with respect to glucose required for
synthesis of chemical components by kemnels, S.C.21 required more glucose
for synthesis of carbonydrate. Meanwhile, S.C.155 required more glucose for
synthesis of protein and oil. Regarding straw, S.C.21 required more glucose
for synthesis of carbohydrate, however, S.C. 51 required more glucose for
synthesis of protein in straw.

In respect of carbon equivalent, according to Hanson et a/.(1960),
carbon equivalent is defined as the gram atoms of sugar carbon required to
produce an end product inctuding both gram atoms of work carbon tost in the
synthesis and gram atoms of carbon stored in the product. Data reported in
Table (3) showed that significant differences were detected among maize
hybrids in carbon equivalent for each carbohydrate of vegetative organs,
kernels and straw, as well as, protein in vegetative organs and straw, and. oil
in kemels. However, the hybrid differences in carbon equivalent for protein
in kernels did not reach to the significant level at 5%. Moreover, TWC352
characterized with a high carbon equivalent for carbohydrate. Meanwhite,
S.C.10 showed a high carbon equivalent for protein in vegetative organ. On
the other hand, $.C.21 characterized with a high carbon equivalent for
carbohydrate, whereas, S.C.155 characterized with a high carbon equivalent
for protein and oil of kernels. In addition S.C.21 and S.C.51 characterized
with a high carbon required for carbohydrate and protein in straw,
respectively.

Data presented in Table (4) showed that there were significant
differences among maize hybrids in yield energy per plant and per fed,
where, maize hybrids significantly differed in energy yield for each of
carbohydrate, protein and oil. S.C.10 surpassed the other thirteen maize
hybrids under study in energy yield of carbohydrate and protein and total
yield energy in kernels yield per plant and or per fed. Meanwhile, TW.C321
gave the greatest energy yield for oil per kermnels. Considering straw energy
yieldfplant at harvest S.C.21 outweighed other studied thirteen maize
cultivars in energy yield for carbohydrate and total energy per straw.
However, TWC352 characterized by the highest energy yield for protein in
straw. Furthermore, data in Table (4) revealed that S.C.10 gave the greatest
mean value of total energy for kemels yield per fed and energy vield for
carbohydrate and protein. In addition, S.C. 51 exceeded other maize
hybrids in total energy yield of straw per fed and its atiributes (i.e. energy
yield for carbohydrate and protein of straw). Regarding energy coefficient of
crop index and harvest index, it is observed that S.C.10 was the highest
hybrid in these two characters (Table 4). It is worthy to mention that the
white single cross S C.10 exceeded the other white single crosses; S.C.21,
S.C.22, S.C.23 and S.C.24 in each of energy yield for carbohydrate and
pratein from Kernels yieid and total energy of kemels per ptant and or / per
fed.

In this respect, the present resulls are in & harmaony with those
obiained by Ahmed and Sadek ( 1992 ), El- Sherbieny ef &l ( 1994), Gado
et al { 1994 ) and Sadek et al. {1994 a and b}, who indicated that hybrids
differed in partitioning and migration of the total available photosynthate to

770



J. Agric. Sci. Mansoura Univ., 28 (2), February, 2003

xeput dow jo
FAN ) i qc'tL €6t Ll 9t r4: 01 el ££°) ve'lL 651 oSt 691 831 sB TUHUe0D
Afisu]
xapu) dor jo
£0'0 98’0 9%°0 190 £90 $9°0 590 150 LS50 £5°C 19D 090 £90 £9°0 S8 0 Ewu_ww__uoo
3
Juepoiod Abueug
SipL | £5'8¥00) [PEOVGE| 659548 | LE°2008 |9EGSTR| 96'G208 | PLBIVOL | B2IPE6 | O5PRPS | ZP'9BLB | POPI6 |BE'LZO8| 6LTHSE | €8BS 1101
66kl | 99'PRYL |B6'ESSL| ZTEVivL | BRGLEL |BLPOPL| BVOLEL | £PBLLL JZED8L | BZESSE | 29°22¥L | S6'9E¥L |BYOSEL| L9TIEL P'06EL c_o_oﬁ
2844 | 696988 [STLG6L| £OZOZL | BY' 2899 |02'1509| 82 S020 | VL0909 | BSBLEY | 1ZTLEBL | SB'BSTL | SY'E0LL |BBOSTL| TLMPZL | BLERL B1BIPAYCQIRT)
LEEL | 28°€ELT) |66 tvOzi | 86°LBEEY | POGZHEL |T'Z9SPL| EDLLLYL | 29°S80PL | 257 IHZEL | £92892L | FOBODVL | PLETLEL |6 29GP | S6TEEVL | 6'S8ZBL 1ewo |
B'E9Z | 55508l |S8'PZOL| OL'b16) | 66°958L [$8°9602| ZO'GEIZ | BL'0L64 | SLEEDL | SOELLL | ¥L'68L | ZOPYOL |BO'EBLL| £5°6PLL | P6I6L oy
A VERIEL |LEOLAL| G2 UTBL | 45IE02 | L6°AYT | 6B'GOLT | 95'CILZ | SE'ELOZ | LL'6EGL | LB'LGOZ | ¥1°£00Z |TOTrRLZ| Z5'9¥0Z L'BBET Ut
$'90¢ | LOOLLE |EV'0026] EL°65G6 | BOLPSS [P PPEOL| 9QLP0L | 51°2666 | vP'PBEG | 99'6Z06 | $2000L | 6°L800L |B°ZS90L| 696501 42'2ZLL ajespiyoqie
BEIOT
S|e2 ) 000 IseAdey B UEPDIJ/ADIBUS DI A
Z2'aL £5°056 | ©O'9L6 | BLTES EVI06 | 19488 | B8'6LE Bg6c8 00258 | Z'Cve LE'768 95°2¢6 | 62BZB | S8'E9S t6'968 rejoy]
'8l 8E'651L | €0°96L | Z¥4GL ¥5epl [ 86°05¢ | O0VBEL 89°iE1L 0Z'8EL | £674E% 296°vvl 6C°iPL | Z59PL | Z8°8FL oz’ bl UI3)0JH
€5l LVIGL | 08°0BL | LLSEL 6525, | €996 | 82089 06°10L og'gls | L2402 weive 21082 |2Z'TBL| BEPLIG LYSSL #)e1pAy0qIes;
MENG
B'YE 0988 | E9E9L | SDE6L 9s5'v0R | v0oEl | v8°0S8 +1'858 59°Zep | s8'108 02'788 €L'969 | 20118 | bZTveE 9L 'PL6 12l |
ovL Z0'9LL | €621 | TI'ELL g8'cll | 05021 | EPEIL £0°0Z1 Z'SLL 1£'808 vL'ZT LE40L | SE0LL | By ZDL aL'ir e
.Y ) 68 9LL 64 801 RN} PFLLL G912 2521 12°Le) yo'9zL »9°ZZL 6G°6Z) 26°0¢€) 20pEL | £2°824 ZrEvt ualosd
Lz PO'SBS | 6B°1GG | ZR'S9S P0°CLS [ BE'E6S | 617209 aE'909 vL085 | 068°0.S 28'629 582690 | B8L999| €£O'ISS gLELL sjeIphucgiesy
ETERY
SJED ¥ }SoAIeY 18 ‘d/ATLIeUs DIaiA

%S Z5¢ (31 vt £t (44 ¥4 st FA 1Y 15:13 ¥z %4 (44 ¥4 1)1 sJajoeley’y
OS] ML (DML DML | DML [DWL] OML 'S os fa 'S 2’8 o8 J°S 28 PLAAH

{suoseas pgQz PUR 666 JO abeieay) 'splqiy azjew uaaynoy
pejen|eAaa ay) Jo 1sasiey je 'pajsad pue jueid Jod ABiseua plajA ‘ulesb jABieue ul sadullaylp (el8uEeA I B|qe]

771



Sadek, E.S. et al.

economic yield, in carbon equivalent for vegetative matter, kernels and
straw, yield energy of kernels and straw per plant and per fed and energy
coefficient of crop index and harvest index.

It can be concluded that the harvested maize yield can be increased by
growing white single crosses, i.e. S.C.10 and S.C.22, the yellow single cross
5.C.1585, the white three way crosses 321 and 322, as well as, the yellow
three way cross 352.
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