STUDIES ON REDUCTION IN GROWTH VIGOUR IN ADVANCED
GENERATIONS OF MAIZE-TEOSINTE HYBRIDS

MANSUR MOHSIN GILANI AND MEDHAT ‘K. {USSAIN

Experiments were conducted to stedy ‘reduction in vigbur

_ in advaneed gemetativns of mafze-teotinte hybritls. 'The investt-
gations stivwed that maire teosinte F; hybrid was superite
to the maize Wirent in characters Iike diy welght, finsl height,
number of tillers azid humber of ¥aves but ast In number of

Tlers and jesves to tedsinte,

- The maire-teosnte croms wag superior to its reciproeed in che
aracrers fike stam thickness, Sil heighe, dry weight and l1eaf area,

The muize-tecsinte F; was vigorous wy compared- to Fy'in thany

vegetative Chivcacters -td F, peveretion hybwids, thowih dess

vigatoits then F, 1e s components, it exhited o sfgnlﬁt:nnt
locrease over the-gmuhet perent.
INTRODUCTION N

In symmer a varlety of different fodders like Jowar (Sorghum wulgare
Pots.), Bifra {Pnniverim tophoiheiam Rich.), and cowpess {Vigna carjang Bodl)
ars grown yet the grsen fodder supply throughiout the year is mot regular.
Soms yeats back, the Department of Agriculture impduced tevvinte {(Zea
Etbamal 1o INSEE The Todder touirsmerty. daying e wispite of Odober
and November, which s usually a soamity period, Tebsinte 'wes . sxpacted
to Toplase maize becausc of He putritive value asd dJdrouglt cesistapce. The
farmers did not, however, pay such aitsntion 4o this new oop a8 it bad
cegtain drawbacks such me slow growing babit and halry leaves. The. plant
tillers profusely; it is more slender and Jooks likemaize uatil it cipens; the cobs
ere noticenbly amaller than those of maize, The grain are alse inferior. On
the other hand, maize is much relished by cattle and is. grown widsly in the
country for fodder and grain purposes. It cut-balances all other fodder crops
in averege yield of dry matier and total digestible nutricats.

In view of its profuse tillering and multiple cop hearing, teosinte has
been crossed with maize to inceeass the fodder yielding capacity of the latter,
The hybrid gave high yield aad matured eartier than teosinte, indicating the
possibility of ita commercial npmuuun. But lmnn hyhdd sced involver

*Deparimine of Plam Irﬂﬁu ] t-m;ummuyﬂ Mrl -I.-_uH-pur
g3
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certain practical difficulties, it may be worthwhile to asses the merit of
~ advanced geaerations for commercinl vse,

Investigations by Khan (1957}, Malik (1958) and Ali (1959} on the
growth vigour in Fy, Fz-and Fy hybrids revealed that maize-teosinte F
and ¥y hybrids though less vigorous than Fy, exhibited a significant increase
in vegetative characters over maize parent. Malik (1938) also noticed mani-
festation of hybrid vigour in Fy and Fy generations, Josephson (1953) made
similar observations on Fy and F, hybrids. This paper reports results of a
similar trial on smdies of hybrid vigeur wpto F4 generations.

: MATERIAELS AND METHODS
The materials utilized in these experiments comprised local vellow
maize, annoual teosinte, teciprocal F; hybrids, Fi, Fi -and F, peteration
hybrids of maize-teosine {open and self pollinated), Thus {o determine the
extent of h;fhr:d vigour in F, generation the parents and hybrids grown were,
maize, teosine, maize-teoninte Fy, its reciptocal, maize teosine F,, F; and F,
s¢lf and open-pollivated populations. The material was §own in a

complete randomized block design with four replications.

Observations for various characters on selected plants were made as
followy : '

u] Periodic gruwth rate of pnn:nu and hybrids were measumd atn
rep;u]ar interval of seven days m.'u:{ contioued till the ;rmvth
ﬂnaIIjr coased.

b) The height of main axis wasn measured in wontimeteres frum the
ground level to the upper ieaf axil.

¢) Time of flowering was studied by counting the number of da}r;-
- ‘fmkest by the piant from germination to anthesia.

dy The period of maturity was determined from the total numbcr of
' days taken by the plant to mature ite seed.

) Stem thickness was measured in mnﬂmctcres by means of » -
Vernier's calipet, _

f) Number of tillers were counted, the numbsr of tillers in maize
was considered as zeto. '

§) The number of icaves per plant was counted, and leaf area of the
#th, 5th s8ad 6th leaves from the tip towards the basal portion of
the main axis was measured in Aquare centimeters with Integrator
described by Vyvyan and Evans {1932}, Mean of the three leaves
was recorded as the aversge leaf ares per plant, These data
were analysed by the analysis of variance method.
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RESHLTS AND DISCUSSION .

P yalues for the characters studied were -spatisticalty -siprtiflowst
(Tuble 13.except for stem thickness.

Fxuial: -F waluss for the various Fiaw Ghesectars.

Final Time of Stem  Tillering Number Leaf area A_Dr_s,rrm:_éigh't'
© Meight ‘Floweting ~“Thivk. capecity af

e » "

404+ 3277 205N5 296 493+ 18.26* 37,44

**Signifionnt nt | Ziiowl.

Thé petformance data for the, parental lines and hybeids Tor. different
chasacters gre summasized in Table 2, 3 and 4.

Growth Rate: The data presented in Table 2 shaw that the avecige re-
tative grawth rate was highet in all kidds 4 populations.than the parents, with
the exception of teasinte maize Fy. “Soms hybrids auch as msaize-tecsinte Fy

TanLe 1. Averape pelative grovth swbe per doy A& phe phovntel
and hybrid populations

Population  Number of days Fiaal beight Log CH.  Average Talatinigoenith
from germination -{cm) rate per day (Log CHN)
tofmal height - '

Maize ‘4 e B - S
Teosints - 118 139.99 7.205 0.06
Malzax ; e y e
teosiate Fy _ S0 21074 7348 0,08
Teosinte 1 maize B :
F: L Im 17712 53R _ on4
Maize x teoginte

Fz (sclf} 194 U THE L.
Maize x teosinte :
F; Opes) gl PTILTE THE L)
Marze %' teoringe

F3 (Self} bES ¥ri.Fe TS D.86
Maipe x taasinte

F; (open) 90 172,79 7220 . QOB
Maijze x teosints

F, {self ) 11 16399 T8 0.06

Maize x teoainte
F,4 (open) 90 193,80 7.242 0,08
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(open-pollingted) and oize-téosints F; (self-pollinated) showed a growth rate
equal to that of teosinte.

Plant Height : The plant height data presented in  Table 2
rovealed an inéeresting trond in growth. While the average height of ali
liybrids populations was greater than the average mean parental height, the early
goneration hybrids appeared to be more vigorous than the ones in advanced’
generations,  For instance, F; was the tallest of all, the F; was generally

~taller than F3 and F, while ¥ had an edge over F; generation. :

Time of Flowering : A similar perfotmance pattérn was evident for the
various kybrid gensrations for time taken to fowring. Mostly early peneration’
bybrids waze early (n blooming compared to late generation hybrids. But all
of them bloomed cerlier than teosine. None of them bioomed earlier than
maize except the Maize-teosine Fy self pollinated generation. '

Maize-teosiate Fy sclf population was late in Blooming by 12,75
days as compared 1o maize but 13,75 days earlisr than teosinte, The F,
and Fy (Open-pollinated) populations fowered at the same time while Fy-
(Self) was earlier in flowering than F, by 7,17 days, -

. The relutive length of the . phatoperiod at which the different popu-
lations flowered showed that teosipte fowered mosty in the last two wesks -
of Oetober ranging over 75-89 days; evidently teosints cxhibited response to
short days period, Maize, on the other kand, fllowersd within a raoge . of
54-64 days. Maize-teosinte F, displayed a mid.way tendency.

Stem Thickness : Maizs-teoninte Fy and F; selfed hybrids had no diffe-
tence in thickness. Maize-toosine F stem was a bittle thicker than that of .
teosinte. However, teosinte.maize Fy in the reciprocal cross almost approa-
ched the maize parent. The stem wag substanially thicker than that of
maize, highlighting the presence of cytoplasmic efects.

Number of Leaves : Highly significant differences were obiained for
the aumber of ieaves among pacents and bybrids. None of the hybrids’
surpagsed teosints, Howcver, the bybrids showed an appreciable incteass
Over majze. Maize-teosinte Fy selfed hybrid produced moro ‘[eaves than
Fy, Fy and F; populations. T



TABLE 3. Average .n....ﬁ.ﬂ.i&u__n.n far different characters of Parerts, Fy, Fa m_..u and F, hybrid h&nrn:ﬂih__...
s

Experimental Final Number of ' Stem | 'Tillering ~ Number of Leafarea - Diy weight
Material - Height (tm) days taken Thickness capacity. leaves {sq. cm) (Ouneiesy =
for Aowering cm. = ”
Maize 148.91 58.18 2.15 O 10.91 439.02° 6.50 -
Teosinte 143.49 84 56 1.92 7.23 130.74 162.91 17.29
Maize x Teosinte Fy 214,75 61.24 2.14 3.16 64,33 380. 59 37.45
Teosinte x maize F, 182.91 63.75 203 . 349 66. 91 374.05 18.79
Muaize x teosinte Fosy  156.91 68.41 . 2.0l -9.33 40,99 288.52 23.87
Maize 1 teosiote Fz(a) 16887 67.33 - 209 2.49 51.0% 373.81 16.70
| Maize x teosinte Fa(s}  175.25 57.75 © 2:39 '4.41 '55.25 303.71 26.70
Maize 1 teosinte Fy{o) 175,70 71.16 1.9% 3.49 65.75% 298.64 21.50
Maize x teosinte Fo{8) 163,97 70.91 2.0 3.83 69.74 338.41 17.70
Maize x teosinte Fi{o) 193,91 68.75 209 . 3.4 69.33 396.43 16.01
Cdl at 5% 306 12.57 0.26 2.43 38.78 52.02 16.97
Cd2 at 1% 41.95 16.98 0.26 3.30 52.37 70.30 2291

{0) Open pollinated.
(S) Self poilinated.



100 PARISTAN JOURNAL OF AGRICULTURAL SCIENCES

TBALE 4 : Extent of bb;fdﬂgoﬁr in Fy gemeration of matze x
Noshrte kybrid over-both pavents,

Percentage increase (+) or decrease (—) of |
feneration of maize x teosinte hybaid over

Chatacters

MAIZE | TEQSINTE
1. Dry weight + 172,30 +  2.37
2. Final height 4+ 10,53 + .27
3, Stem thickecsa —_ AT + 7.81
4, Lesfarea — wer + 9T
3, Eﬁb:ﬂuﬂf :;:: + 21.92 . — m.24
6. MNamber of Ha;;.u + 4093 - | - .98

taken to mature ;

7. Mumber of titlers 4+ 300.83 47,02

Leaf Aren ; ‘The hybrid ‘shovied “xome  beteretic effevt for Teaf area
compared ta tegsinte.  The Fy of the reciprocal cross was slmost shmilar in
leafaren. ¥y (open pollinated) hybrid populations showed an incresse
over Fy, Fy and Fy (seif-poltizated) hybrids, Similacly Fy (sclf pwilinated)
Etiieration was huperior je Fy snd Fy selfed pepwations.  Teosimte-maize
Fy hybri# eahitited an imerease-of 211, 14 amy. cm. -over teosinte while maize-
teosinte Fy owed 8 decrease of 58.43 5q. om. from mates but 217,68
B. oM. increase over teosipgs.

Dry Weight ; Maize-tecainie ¥y out-yistded both: tecsinte afd maize
by a good margin (Table 3) Yeasinte-maize F, hybrid and tacsimte gave
approximately the saime dry weight. The sdvancedigeneration lgbrids of
waize-teosinte salfed popalesions also outyidlded Bie maize pirent, -

These investigations bave cleadly shawn: thit -malee-teozinte F, hybeid

Was superior to the maize parent in chardcters “Like dey weight, . Adel
beight, number of tillers and number of leaves, but appesred inferior to
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teosinte in nnpmber of tillers and leaves, Maize-teosinte Fy hybrid was
more vigorous than its reciprocal in stem thickness, dry weight, teaf nrea and
and flnal height while its reciprocal, teosinte-maize F, hybrid was superior
only in numbzr of tillers and leaves. Maize-teosinte Fy and F o hybrids have
also shown.a significant increase over the maize parent. The hybrid vigour
exhibited for different plant characters in Fy gen¢ration ig shawn in Table 4.

Io view, therefore, of the the generally better performance of both

eorly and late generation hybrids than the parents, it may be concluded that
both self and cross-pollinated hybrid may be commercislly used with

advantage.
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