AGENCY FOR INTERNATIONAL DEVELOPMENT 7 meefis ol FOR AID USE ONLY
WASHING TON, D, C. 20823 S CRRNPIERS IRCEEE . R

BIBLIOGRAPHIC INPUT SHE.E'I'

o LA, PRIMARY . ) R ‘ L L T e e

- W SUBJECT | Agriculture _ C - ... AR30-0170-0000

CLA'SS'. B. SECONDARY ' TR R . :
- FISATION 1 p1amt breed1ng--CereaIs--Sorghum e PRSI ‘5“ L

i 2, TITLE AND SUBTITLE
‘An-investigation of the transmission of prote1n,1y51ne 011 and certaln other charac-
-teristics from sudangrass 11nes ‘to cultivated gra1n sorghum S PP S

3. AUTHORIS)

‘Mukuru,S.Z. .

4. DOCUMENT DATE - .. = ° B 5. NUMBER OF PAGES 6. ARC NUMBER _
1970 - o 76p. : Y ARE.

7. REFERENCE ORGANIZATION NAME AND ADDRESS S
Purdue

L e. SUPPLEMENTARY NOTES {Sponaoring Otganixzation, Pubmheu. Avallablmy)

(The51s M. S.--Purdue)

-9, ABSTRACT

11,:PRICE OF DOCUMENT

© 10, CONTROL NUMBER - -

* PN-RAA-457 \ |
12, DESCRIPTORS -IS.’LPROJEC‘I‘ NUMBER
Hybridization o .
Sorghum - 14. CONTRACT NUMBER
Sudan;grass CSD-1175 Res.

15, TYPE OF DOCUMENT

AlD 890«1 {4274)



~ “AN'INVESTIGATION OF THE TRANSMISSION OF
"PROTEIN, LYSINE, OIL AND CERTAIN OTHER CHARACTERISTICS
FROM-SUDANGRASS LINES TO CULTIVATED GRAIN SORGHUM

A Thesis

Submitted to the Faculty
of
i’urd;xe University
by

Samwiri Ziryabareba Mukuru

In Partial Fulfillment of the
Requirements for the Degree

of

/. Master of Science




ACKIOVLEDGHENTS

'\',x:uthor to study in the United States.'
Special thanks are extended to the Department of Agronomy for

:ﬁthe excellent facilitiea provided throughout the course of this

u:To his wife, Lonn;e. nhd;eohe. Allan, and Andrew, the author

ifwishes'to expresa his sincere, ove an: deepest gratitude for their

ancouregenent : an cheerfulnéss and to his parents.- -

i?inspiration e

‘ Andereya Mukuru ‘orgtheir3patience and understanding. v



LIST OF TABLES o'« o o &

LIST OF FIGURES .+ o o o

ABSTRACT « o o o o o o o
Inwabnucrxon “ 0 e e s e
LITERATURE REVIEW . . .

MATERIALS AND METHODS .

:Parental Selection and
- Statistical Analysis .

RESULTS AND DISCUSSION ,
SUMMARY AND CONCLUSIONS.
LIST OF REFERENCES + . .

APPENDIX........

TABLE OF'

CONTENTS

Field Technique

it

Page
iv
vi

vii

12

12
17

20
L6
.51
55


http:ABSTRACT.IR

" LIST'OF TABLES
T Page

g v“eaigree and source of each pollinator line used in : ,
rossea vith male sterile 1ines ,; ¢ 60 e 0 s e e e s 13

,“;”Grand meana ‘and ranges for. rive charactera of. 35
-'}J‘sudangrase parents, 35 Redlan x sudangrass Fp hybrids,
8 Martin x sudangrass Fy hybrids. 1Y grain sorghum
.parenta, 11 Redlan x grain sorghum Fl hybrids and
h Martin X grain eorghum Fy hybrids e v s e e e e s s e e 21

‘3; Analysis of variance for 9 characters of all 116
- pudangrass and grain sorghum lines and hybrida° 1970,

V'Lafayette. Indiana o o o s o o o o ¢ 6 6 ¢ o o s s o 0 s o e 25
U, Combining atility analysis of variance of hybrids of
*- . eight sudangrass parents with Redlan and Martin for
28

13 charaCters ¢ 8 8 6 5 0 & 8 4 6 & B S 6 8 8 0.8 8 0 06 8 0

5; lcomparisona between the grand mean of eight Redlan b
_+- sudangrass F, hybrids and eight Martin x sudangrass
'uFl hybridﬂ for 6 characters LI I I S I I IR R R R S B I 3l

6; Analysis of variance of 35 sudangrass male parents,
' Redlan "B" line and 35 Redlan x sudangrass Fy
_hybrida for 19 Characters S 0 8 & o e s . 8 0 0 0 2 s 0 0 & 33

e ﬁcomparisons between the grand mean of Redlan x sudangrass
" Fy hybrids and Redlan "B" line for yield in kg/ha, weight
in grams of 100 seeds, percent protein, lysine and of1 . . » 30

‘fffB, Average performance of 35 sudangrass and 11 grain
.- ."gorghum lines, their Fls and percentage heterosis for

7 ChETQCters U A N ‘e I I N T B N ) " e o ha
7_:9,'_Phenotypic correlation coefficients for parents and '
. hybrids of grain sorghum ‘and Budangragg for a few v” ;
\“‘ .‘BelECted characters . ® s .0 0 s s s 0 e s s b ue RN ; ‘“‘nhh
~Appendix ' -

K Ta.p;e '(

‘ }Mean values of 9 characters recorded on each of all 116.L
ilines and hybrida grown in 1970, Larayette, Indiana s

_W“h )Mean valuea of 10 characters recorded on each of h3 sudan
”*ﬂ,grass lines, Redlan x sudangrass Fy hybrida. Hartin X
- sudangrass hybrids and checks « + o ¢ o 0 s ¢i0 o ;y. “e



LIST OF TABLES (Cont'd)
* Appendix - |
Table -

A3, Intercharacter phehotypic, genotypic and environmental
‘correlation coefficients for 11 grain sorghum parents

Al, Intercharacter phenotypic, genotypic and environmental
correlation coefficients of 11 grain sorghum hybiids .

A5« Intercharacter phenotypic, genotypic and environmental
.correlation coefficients for 35 sudangrass lines . . .

A6, Intercharacter phenotypic, genotypic and environmental
correlation coefficients for 43 Redlan and Martin
sudangraashybrids_.....e...,.........

[

Page
62
63

6b

66



 tist op FraumEs

Figure

" Relationship of male parents and their F hybrids of

"'sudangrass and grain sorghum and with Redlan "B" line for
“yield, weight of 100 ‘seeds, percent protein and oil.

Ay C, E and G using grand mean values; B using values

- of sudangrass line 65007, grain sorghum line 917017 end

‘their F, hybrids with Redlan D and H using values of

sudangrass line 65143, grain sorghum line 943013 and

their Fy; hybrids with Redlan F using values of sudangrass

. line 65083 and grain sorghum line 943013 and their

Flhybridswithnedlﬂn a8 & % 6 o o » 8 ° 9 6 &6 & & 0

T-lﬂegrcssion of Redlen x sudahgrass offspring on
~ gudangrass male parents. for.days to half bloom , +.. o &

Regression of Redlan x sudangrass offspring on sudangrass
‘male parents for percent protein .« ¢« o ¢+ o ¢ o s ¢ ¢ o o

Regression of Redlan x sudangrass offspring on sudangrass

" male pareénts for lysine as a percent of protein . . . . .

_ﬁﬁé§?565i§h56gzéedlan.xvsudangrass offspring.on sudangrass
' male parents for percent oil . . 4 4 o 4 0 0 o s s 0 0

i 3

Page

22
37
38
39

Lo



'vii

ABSTRACT

Mukuru, Samwir{ 2, M,S5., Purdue University, June 1971. An Investi=
gation of the Transmission of Protein, Lysine, 0il and Certain Other
Characteristics from Sudangrass Lines to Cultivated Grain Sorghum,
Major Professor: Robert ¢, Pickett,

Eleven grain sorghum and thirty five sudangrass lines were each
crossed to Redlan cytoplasmi< male sterile line, Four of the grain
sorghum lines and eight of the sudangrass lines were also crossed
to Martin cytgplasmig male sterile line, All the Fl hybrids,
pollinator lines, Redlan and Martin "B" lines and four checks were plante
ed ‘in 1970 at the Purdue University Agronomy Farm, There were three

replications in a randomized complete block:- design. Several agronomic
characteristics were recorded in the rield and laboratory on a plot
basis,

There were significant differences between grain sorghum male
parents and'suQangrass male parents for most characters recorded,
Sudengrass pbllinaxor lines had significantly more panicles per
" plot, percent protein and oil than grain sorghum male parent lines.
However sudangrass lines were significantly less than grain sorghums
in~yield; weight_per 100 seeds and percent lysine, The superiority
or 1nferiorityvof sudanéiass for most traits was transmitted and
meintained in their offsprings.

’?éfi}tidﬂ aq?nquudangraSQ‘ma;g lines }anged from 10.47 to 16,53

;ggfg§§r¢¢dt“prﬁﬁéin;g3;60 to 6,02 for percent oil, fﬁéﬁgﬁé:ﬁé@égf}


http:to'16.53
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sranges were xeduced among their Fl hybrids and were 8. 83 to 13,67

ffor percent protein 3 09 to" h 59 for percent oil. ~The-genetic
ifactora which control several traits in grain sorghum and sudangrass
ﬁsppear to be similar in the manner in which they are transmitted to
:their,ofrspring but are«dirrerent in magnitude.

5 fhe Redlan X sudansrass Fl hybrids per se. were significantly
«better than the Redlan "B“ line for _percent protein ahd percent oil
ibut significantly less for weight of 100 seeds. o significant
1dirrerences ‘were obtained for yield and percent lysine though there
Vwere ‘some iudividual Fls that outyielded Redlan "B" line by far.

In,general the,Reslan x~sudangrass Fl hybrids had longer and
brOader"leaves and thicker stems than their male sudangrass progenitors,

Honever panicle shape resembled that of sudangrass lines though
weight of seeds approximated that of the grain sorghum parent,

Significence ﬁas indicated more often for G.C.A.-than for S.C.A.

‘indicatins that additive gene action was nore inportant in the
expression of most traits studied, However for weight of 100 seeds,
days to half bloom and percent oil, S.C.A. was also significant
which suggests that both additive and. non-additive gene action ap-
peared to influence the expreasion of these traits.

The expression of hybrid vigor for. grain sorghum and sudangrass
was similar for each character studied except that the rmean percent ‘

:heterosis was higher for sudangrass than ror grain ‘gorghum with the

{exce*tion of lysine.~ "his is probably to be expected because of the

[genetic diversity between the two groups.
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Percent:prBteihvand lysine were negatively and significantly
correlated for éudangréss F, hybrids (r = -,768) and sudangrass male
parents., Percent protein and oil were significantly correlated for

grain sorghum male parents (r = .4&7). A positive and significant

association was obtained between p}otein and welght of 1U0 seeds

for sudangraés Fl (r = ,571) and grain sorghum parents (r= ,50H),
Gil'content And wveight br 100 seedé'were negatively and significantly
correl#ted among sudangrass male parents (r = «,341) but positively and
significantly correlated among grain sorghum male parents (r = ,707),

411 correlations were computed using nonsegregating populations ‘and

may be somewhat different in segregating populations.



INTRODUCTION

Sorghum is an important tood cron to millions of people in Africa _

lgand Aaia‘ihoﬁaubsiationfig and its importance in cattle farming

&

:iparticularlyuin:areaa liable to water stress. is gaining momentum
Tfall over the vorld. Unrortunately the nutritional value of sorghum
grain is still low and all attempta are being made by plant breeders
-vthroughout the world to improve it. The ‘limiting amino»acids are
lysine and tryphophan ’ a8 is the case with other cereals, excepting
high lyaine corn.
Variability ror grain type and chemical composition in the

; world sorghum collection is. tremendous. The sorghum project at
,Purdue University has carried out chemical analyses of several
jhundred lines in the vorld aorghum collection and the preliminary
resulta are encouraging. They havn obtained wide ranges in percent

;protein (7 to 20) in percent lyaine (,5 to 3.8) and in percent oil

;(1 2 to’ 5 7) and ost of the oil is believed to e in the embryo.

Moat or‘t eenin for high protein and high lyaine genotypes

ahaa been primarily limite to grain sorghum types and very little

been paid to audangrass and other grasa aorgnum

:fattention;h”';

frelativea.‘ However a few hundred sudangrass lines have been analysed

fby tbe sorghum proJect at Purdue Univeroity and the results they

»

Qobtained indicated a eimilar range in protein as in grain sorghun:

EA few genotypes were up to 2o percent protein which stimuiatede_

iintereat in thia rtudy.


http:the-oil.is

The sudunsrasn lines have slender stems, narrow leaves, numerous
tillers and small spikeleta and seeds ag compared to grain sorghum
and except as a foragi crop theyaare not used for human consumption.
However, any dééiraﬁlé agronomic quality that might be found in
audangrass_couid-be utilibed in the improvement programs of grain
sorghum, |

" The priméry~o$dectives of this study were:

1. To investigate the transmission of several characters with
special emphasis on protein, lysine and oil from sudangrass
to their Redlan x sudangrass Fl hybrids.

2, To determine whether there is any significant genetic
variability among the sudangrass lines studied with special
emphasis to prote;n, lysine and oil,

3. .To find out whether there is any significant difference
between sudangrass and grain sorghum male parents used in

this study for profein. lysine, oil and several other

characteristics.



_ LITERATURE REVIEW:

The great potential or the sorghum species both as a human rood

:icrop and cattlo feed lies in its tremendous genetic diversity.
"5ignixicnnt diversity enists in the sorghum species ror almost any
,chnrncteristic one can think ‘about, . ranging rrom seed size to
'herbicide tolerance' rrom heterosis to sterility systems. Miller (35)
' observed a uide variation in seed size (0.7 to 6,1 grams per 100

v seeds) within the 585 exotic lines of sorghum he studied Numerous
vorkers haye reported significant variation in many other agronomic
'characteristics.' embryo size percent protein, lysine as percent of
'protein,oil content head size, seed size Just to name a few,
Pickett (ho k1, h2) has rep'rted a considerable range of variation
from 7 to 25 for percent protein 0.5 to 3.8 for lysine as percent of
protein snd 1,2 to S 7 for oil percent of the vhole grain in several
entries from the World Sorghum Collection that were analysed at
?Purdue. He observed that most ot the oil wss in the embryo.

Not much vork has been done on the inheritance of protein in

sorghum but the little that has been done suggests thst additive

las well as- non-sdditive gene action influence protein and lysine-(lb)'

tcollins studied the inheritance of protein in rive segregating POpu. ‘ff

and parents. ‘The F2 variances he

;Alines had dirferent genes for protein:ﬁg?

1lations of sorghum, their F

iobtained indicated that sll“\

vnich vere f‘" n n“mbe- and appeared to be partially dominant for =
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’ high protein. Frcy (”b) studied the inheritance of protein in’ corn'
. and hie results indicated that low protein percentage is comnletely
;dominant He euggeated however, that the dominance of low protein
percentage may be ooni'ounded by hybrid vigour. le was led to thi_s cone
.‘clusiontpy'eatlier,work done by dees et al (28) whO'found that
hytnid jigo: aié nonc*pfondunced in the non~protein than in the
. ﬁéq{éiktﬁafz 6f"tné cofn‘kernel. thus tending to lower the protein
pcrccntaée.it\the Fl‘hybfids. ‘Chapman (15) studied the gene effects
for grain pfotein«innfive'opring nheat crosses, His results indicated
:additive genetic effects to be highly significant in all crossts
1while significant epistasis was absent in all crosses, Dominance
errectswere significant in only two of the five crosses,

Abifarin (1) obtained: significant differences for protein content
nmong the 56»hybrid8 of 14 diverse imbred sorghum lines crossed to.
ih‘n51¢;a§§r;1e3 Host of the hybrids.were much less than the better
pdréntoffonutrotoin’percent.

7¢o111not(16) reported that though many sorghum F; hybrids in
his studyfyieided significantly more than either parent, only a few had
significantly higher levels of protein than their parents. Bartel (6)
found that most of the 19 sorshum Fq hybrids he studied had lower per-
,centage protein content than either parent, Liang (30,51) also found

that protein content of sorshum hybrio wvere significantly lower than

’thatﬁ;f‘fhe mid-parent. Inhaderappa (33) studied the inheritance of

n. content in Pennisehim txghoides using a diallel cross involving

;toror above the mid-parent value in most cases.



tnskravorty (lh) reported that protein content in prsin sorghum

;ins dependent on vnriety rather than seed size i e., he obtained no )

iisignificsnt correlations'between seed size and protein content.ﬁ_ f

iﬂtHowever he found that vithin a variety lsrge well developed grsins '
;had higher levels of protein than in small underdeveloped grains.

ﬁbut“the rev 5e held for hybrids. He also noted that, in general,

5{protein content as'higher in colored than in white grains.

hormend,etw“‘ (37) analysed successive periphersl layers milled

from grain sorghum by tnngential abrasion. Their results indicated
-fthat protein distribution was heterogeneous in the sorghum kernel.
stheaprotein_content of the fractions with the exception of the first
'f;ggﬁibﬁﬂ(wnighﬁﬁas alnostlentirely bran -layer along with some
embryo)vdecreased as scouriné proéressed from the outer to the inner

most portions of the kernel. Altaf et al (3) found small differences

in protein content in different parts -of the wheat spike, though the
;'grain from the central florets had significantlv higher protein content

\fthan grsin from the top third of the spike and significantlv lower

E{than'the grain from the bottom third. However the bottom third which

f%vssfthe highest in protein content was not significantly different




Fﬁfentirely additive but they found no evidence for dominance or.epistasia

"g“aa?ftfimportant contributor to seed size. They auggeated that a minimum

;?:of 3'or h genetic factora or blocks of genes, primarily additive in '
;Jtheir effect.wappearuto control~seed°size. They obtained 60% herita-
bility for aeed aize which indicated that conaiderable progress
,;could be made in aelecting ror larger aeed size. Studying the in-
'fheritance of quantitative charactera in grain sorghum, Beil et al
’(8) obacrved tranagreaeive segregation beyond both the high and low

| for daya to mid-bloom and plant height. They obtained segregates
uhich exceeded the high parent for 100 seed weight and grain yield
'bnt.did not observe transgressive aegregation for tillering. They
noted:a narked'heterosia fer 160 seed weight which they believed
jindicated atéroae deviation from a strictly additive gene action.
Pnul;et al (38)‘atﬁdied the inheritance of grain size and grain hard-
neee'among aegregating generations of a cross between small, soft
grain and bold, hard grains of Pearl millet lines. Both additive
and- non-additive variation were involved, However they reported that
'the inter-allelic interaction of additive x dominance type accounted

afor~moat'of;nongadditive:variation for grain size while dominance

effeéta,wereQreigti;eiy;more important in the case of grain hardness,
?ThEIoverdominanCefthe§7otaerved'in:Fl generation appeared to be partly

fthe resulta of genic interaction.

, fBartel (5) reported that the seed -8ize of the sorghum F) he

?atudied waaw intermediate or ‘was’ asilarge_aa or larger than that of j‘abliff




_different parts or the wheat spike.“liS?va;.‘,v,vhr,

‘Niehaus (36) obtained striking heterosis} or fFain yield in a

:diallel crosa vith 8 psrents. He showed that seeds per head were
3the most important influence of yield._ Quinﬁy¢(h3) noted that
:heterosis in sorghum hybrids was expressed in earlier blooming,
;increased tillering. height longer stems. larger leaves, larger
;hesds and greater production of grain. The increase in grain produc-
ation in the two highest yielding hybrids came from greater tillering and
;a larger increase in ‘the number of seeds -per plant. Very little ine
crease came from hybrid seed slze. Doggett(ao 21, 22) confirmed that
3the nain expression of heterosis for yield in sorghum is due to ine
creased grain number, which nay almost be doubled relative to the
-better=parent; »He suggested that part of the genetic effect on
heterosis seemed to be due to the production of a rather constant
nunber of extra spikelets per unit area per plant under a wide range

of conditions. Blum (9) also noted that nost hybrids evidenced

_'signii‘icant heterosis for yield in the number of grains per panicle,

1reaching an- averag' of hah percent of their reSpective better parent,

Karper et ‘al (30) indicated that heterosis for. seed size armong

'crossed seeds 0 sorghum vas. due to increased growth of the endosperm.

:They found that “ncreased size ot the endosperm was correlateu with

1th expression‘of‘vigor in“he Fl plants. Their results indicate

‘that he’ increase -in‘‘size" of’endosperm vere. in part the effect of

'the y rid vigourrf



Sprnsue (h5) working with corn did not agree with the suggestion
‘reached by Ashby in his earlier work on corn that hybrid vigor wns R
nothing more thun a maintenance of an initial difrerence in embryo ‘
size, Instend he explained the differing growth ratea on tho bania'
of complementary action of: dominant genes,

The interrelationehips among several traits 1n corn, sorghun
‘and the small grains have been given considerable attention, Of
particular interest are yield, seed size, percent'proﬁein. lysine as
percent of protein, pereent oil, proportion of embryo of wvhole grain.
Liang et al (32) studied the interrelationship among several agronomic
charaeteristics in segregating populations and pure lines of grain
sorghdm. They obtained a positive significant correlation between yield
and head weight, kernel number, half bloom date and leaf number but a
negatdve correlgtion with germination percentage and protein percent,
The inverse relationanip between kernel weight and kernel number per
plant vas thought to arise from either developmentally (nduced
relationships or thought to e genetically dependent,

Negative correlation between protein and lysine as percent of
protein in tne seeds of five sorghum varieties was obtained by
Vinipekaha eﬁral (47), The analysis of the solubility fractions of
thefrive veri?ties~indiCated that prolamine and glutelin are the
principal proeeinE‘of‘ﬁhe sorghum endosperm and it was found that
high protein levels were correlated with high levels of prolamine.

.Grain size and percent protein of grain sorghum were reported to be _

ns eeed “siz increased protein percent increased (worker et al 51X¢



a pogitive correlationvthough nonsignificant

 Abifarin-(1) obtained:

¢ghighest proportion of~embryo end highest percent of oil 1n the seed°‘

??end‘the genotype with the highest percent protein in embryo free
j}seed vas also bighest in percent protein 1n the whole seed, He
v;dbtained positive end significant correletion between the veight of
:embrvo end percent oil in the seed.weight of 100 seed& and embryo as
percent of the whole eeed.t The percent protein in the whole seed

fwas significently and positively correlated with percent protein in the
dembryo free seed (endosperm). Ayyangar et el (5) studied the relation-
rship between seed size and seed weight and found them to be highly
“positively correlated. Seed size was "also: found to e positively
correlated with embryo size."-'

Bremner et al (10) studying the relat;ve importance of embryo
rsize and endosperm size in causing the effects associated with seed
isize in vheat reported that embrvo size has a. negligible effect .on
;grovth while endosperm size hss a coneider&ble effect.- They suggested

;that the relationship between seedﬂrize- W"nlant size is governed _’

ﬁb the'amount ot reserve’ material in- the seed They observed a higber
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‘negative correlationa between oil content and protein. content in
spring and winter oats. ‘l'here appeared, also, to be a Blightly but
not significant negative asaociation between kernel weight and {oil
content eapecially in the winter oats, In pearl millet.grain size
andvgrain hardness~vere»found to be positively correlated but tney

had a wveak and atrong negative correlation. respeétively with

protein content,

Studying the composition of the component parts of the corn kernel,
Earle et al (23) obtained a high positive correlation between the amount
of oil in the whole grain and the emount in the germ and the correlation
between'protein in the endosperm and that in the whole grain was
equally good, Brunson et al (13) obtained similar results among seg=
regating F, corn plants. He also obtained highly significant and
positive correlations between germ oil in total_kernel and proportion
of germ in the kernel. They reported that the size of the kernellhad
relati&ely little influenceion the composition of the sample they
investigated. Alexander et al (2) found that oil content in the two
synthetic varieties of corn previously selected for oil content in
the grain, was independent of kernel weight,

Vaughan (47) investigating the relationship between seed size and
seed viabilitv and vigour in clover found that larger seeds in red clover
and vhite clover were generally better while in crimson red increase
in eeed size tended to decrease germination. However the larger

aeeda that germinated'were more vigorous,

Sudangraaa ia primarily a cattle feeqd. crop and almost all the
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';*grain quality characteriatics found in the literature are exclusively
L;ion grain sorghum.i o;‘i., f'”" '> ‘ L :
| .1 Pickett (bO U1, h2) acreening the sorghum world collection to
egiidentiny ouperior genotypea with high protein content and lyslne,
v qhes reported a wide range in protein content (7 - 25%) of several
,g;hundred aamples analysed. Severa;oor'these genotypes_showing percent
protein'ehove 18‘are andengreés which atimuloted interest'in this
study. | |

Farhoomand et al (25) observed that the heads of both sudangrass
and forage sorghum dec:eased_with maturity and at a relatively greater
rete in sudangrass than forage'sOrghum. This was explained as having
arisen. from the rapid defe;opmént and'greater rate of starch accumulation
1n,the aeeds,Orlsudéngreea as compared with forage sorghum, In the.hay
hanagediploto) he fognd thot heagp of sudangrass were higher in
percent cru&e protein than the heads of forage sorghum, Craig-miles
(17) found that at .each location the F, hybrids of Sorghum vulgare x

Sorghum sudanense wvere statistically better than their parents for

df&kmatter_production, kThe Fi hybrida vere not as lealy as sudangress
. but vere similar to euQangross‘in appearance although they possessed
broader leaves aﬁdethicker.stems. The'Fl hybrids were chéracterised
“by an open panicle type head with aeed which approximaxe the shape,

,~size and appearance of the sorghum parent..
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MATERIALS AND METHOD

Parental Selection and Field Technique

The grain sorghum and sudangrass male parental entries used in this
study were selected (rod the vorld collection that flowers at Purdue
University and the Purdue Sudangrass Breeding Nursery, respectively,
Selections were made by the Sorghum Project at Purdue in the summer
of 1969 when an attempt was made to cross each selection to both
Redlan and Martin cytoplasmic male steriles, The pedigree and source
of each male parent lines plus checks are presented in table 1.

In the fall of 1969 the crossed seed as well as the parental
gelections were made available for this study, Thirty-five sudangrass
and 11 grain sorghum Redlan crosses; and 8 sudangrass and 4 grain sorghum
Martin crosses were included in this study.

During the summer of 1970, the male parental entries together
with their F, hybrids plus Redlen and Martin "B" lines were planted
in a replicated experimeﬁt at the Purdue University Agronomy Farm on
May 30, 1570. Greenleaf, Forage Farmers 66, Regional Sorghud 610
and Eydrabad 0819 were used as checks in this study. Redlan "B",
Martin "B" and all check varieties were replicated each two times
'ingevery blbck.
| The 116 totel entries were replicated three times in randomized

Ea plot conaisted of four rows 30 1nches a“A"‘gg

vcomplete blocka.

’hand 15 reeéjlong.f Lach"plot waa hand thinned to a: stand of'



: Peuigree and cource. of each pollinator line used 1n crosses
’f( with male sterile lines‘fk'; A A Ll
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‘?édigreé»and Spufce

P.N.S.
1 65021
3 - 650062
5 65083
7 65039
g 6508k
11 65025
13 65038
15 - 65055
7 65066
19 65007 -
21 65035
23 - 650L1
25 65098
271.. 651L3
29 65156
31 65014
33 65011
35 65153
3T 65017
39 65155
L1 65148
L3 - 65037
Ls 65097
Y 65110
k) 65056
51 65015
53 65018
25 65028
5T 65046
29 65052
61 65105
63+ 65061
65 . 65022
6T - 65023
69 65053

. Purdue Nursery Number

-vhS IOhh Selection
vTift Selection

w1sc. Selection

"KS 10Lk4 Selection

Viisc. Selection

KS 10Lk Selection
Beltsville Selection
Beltsville Selection

" KS 10LkL Selection

Beltsville Selection
KS 1oLk Selection
Greenleaf Selection
KS 104k Selection
Tift Selection

Tift Selection
Greenleaf Selection
Beltsville Selection
Wise, Selection
Wisc. Selection

KS 104L Selection

KS 10LL Selection
Beltsville Selection
KS 1044 Selection

KS 10uLL Selection
Wisc., Selection

KS 10kkL Selection

KS 10kl Selection
Beltgville Selection
Wis, Selection
Greenleaf Selection
Unknown

Beltsville Selection
Wisc. Selection

Greenleaf Selection

Greenleaf Selection


http:cource.of

Table 1 (Cont'd)

Grain Sorghum

TR

Code Pedigree Source

71 oLk3 016 EC 18103 -~ Nepal

73 943 003 Dawa UAR Busiri = UAR
15 943 013 PI 217837 Lwali White

' Q 2/3/26 - USA

17 943 009 AS 5227 Tsinan, India
79 943 00k !sumbji red - Tanganyika
81 917 008 RFYE 3-l=2, Mexico

83 917 017 FC 16208 Club - USA
85 917 024 Unknown

87 954 050 Txelbli33al

89 954 148 Txebll23a2

93 954 031 Tx=2537

Checks and "B" Lines

97 Greenleaf

99 Forage farmers 66
101 Regional Sorghum 610
103 Redlan "B" line
105 Martin "B" line

107

Hydrabad 0819



:“;upproximately 220 000 plants per acre. Hand thinn;ngiwnsfcer:ied
3fout vhen the plants were about b 1nches high." k  |  ‘

| The soil type was a Lhalmers silt clay loam. The field was

'nloved during the spring and anhydrous emmonia at the rate of 150

pounds of N per acre and 175 pounds per acre of 8=30-16 distributed

in the row were applied prior to planting. Weed control was by both
cultivation and Atrezine at the rate of seven pounds per acre applied
vhen the plants were about two inches tall,

The folloving characters were measured in each plot:

Heads per plot = Number of panicle harvested per plot.

Grain yield - Kilograms per hectare based on harvesting 3,05 meters
taken from the center of each of the two center rows.of the
plot, For every plot a oample was teken, oven dried, threshed,
veighed and its moisture content determined. Yield was then
computed at 13 percent moisture,

Threshing Percent - Percentage of ihe veight of threshed grain to
the weight before threshing.

Weight of 100 seeds = Weight of 100 seeds in grams randomly selected

~ from each~plot‘vere'acCurately veighed.
.Days to halr bloom The number of days from planting to the time
vhen SO percent of the pnnicles per plot were in bloom.

Plant height - The average height in centimeters on a plot basis at

maturity., ‘

3 rotein - The proportion of nitrogen content on a fat free

baais‘ determi.ned by microkdeldahl multiplied by 6.25,

kPercenvnlyaine - Lysinerdetermined by 1on-exchange.columnfchroma-

tographyhand reported as'a percentage or the;protein.f

.
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Percent oil - Percent oil 1n the kernel determined by the ' nuclear
| magnetic resonance (N.M.R ) Spectroscopy method"
The following characters were measured on sudangraas male
' parents. their Redlan and Martin hybrids and the "B" lines:
Panicle Length - Average length in centimeters of five panicles per
plot measured from'the lovermost node to the tip of the panicle,
éanicle'Branch Length at firat node - Average length in centimeters

~a ey
1

of five primary branches at first node one from each of five
different panicles per plot,
Panicle Branch Length at first node exclacing racemes = The length
in centimeters of the first primary branch from the basal attache
ment on the rachis to the first node on the primary branch. The
average of five primary branches each in a different panicle was
taken per plot,
Ratio of Primary Branch at first node = The primary branch length at
first node excluding racemes was divided oy the whole length
of the primary branch length at the first panicle node, |
Panicle Branch Lengtn.at-third node « Average length in centimeters
of five primary branch lengths at third node of different panicles
"per plot,
Panicle Branch Length at third node excluding racemes - The length
in centimeters of the third primary branch from the basal
~attachment on the rachis to the first node on the third primary
abranch. The ayerageiof-five branches each on a different.

jpaniclervere-tckeniﬁer plot,



1T

Railo 6f Prinary Branch at thizd node ~ The prinary branch length

of the primary branch at the third panicle node.n

;;”hird Lear Length . Average length in centimeters of the third leaf

i 'from tOp,meaaured on five planta per plot._;;fkf¢j5°
*Third Lear Width - Average width in centimatera or the third leaf rrom
top meaaured on maximum leaf width on five planta per plot. i

fThird Leaf Area - Obtained by multiplying the length by width of the .

third leaf rrom top and by 0. 6 (7)

Statistical Analyaia

L The experimental deaign uaed waa a randomized complete block.
replicated three timea.k Lntriea were conaidered fixed and the

'model aaaumed for the analysis of variance was:

Ky =wregt .T,J, . sg:J B

.ﬁnere;xid'- variable to be analysed for the ith replication and

Jth treatment

u = populat on mean7izﬂtvém“

,‘{18 effect o1 ith eplicaxion
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“where xiﬁk’e variable to be analysed for ith replication, jth male
- .and kth'female
M= popula#i&é}mean
Py = effect of ith replication
a, = efréct of the Jth male parent
B, = effect of the kth female pa?ent
(uB)Jk = interaction effect of the jth male parent and kth female
?arent

= random experimental error

In_the analysis male and female effects expressed the general combine
ing ability while the male by female interaction expressed the
specific combining abiiity in accordance with the mating Design II
procedu;é of Comstock and Robinson (27),

Phenotypic, genotypic and environmental correlation coefficients
between’pairs ol several characters were calculated separately for
sudangrass parents, sudangrass hybrids, grain sorghum parents and
grain sorghum hybrids. The following formulae were used for the

calculation of the correlation coefficients:

Mgy o

h
Phenotypic gorrelamion = 4511M822

qgngtypic correlation'= | 5 @

Mele

Environmental correlation = o ToraPens
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?*5”}953”;9,t1mean cross products ror genotypes7in>the analysis;of

‘covariance between characters
)f_;mean sqparea for genotypes in the‘analysis of. variance

R for character 1 (2)

]A '5;a<estimated covariance component for genotypes in the
ji@“ o:f»analysis of covariance between characters 1 and 2
;2 (02 ) #'estimatednvariance component for>genotypes in the

{analyeia”of variance for character 1 (2)

M, = mean‘cross products for error in the analysis of

| ~ covariance betﬁeen characters 1 and 2
Meil(M¢22)<=‘nea§ equaree for‘erfo;S'in the analysis of variance of

character 1(2),



 RESULTS .AND DISCUSSION

' or the average performance of each individual genotype for

‘ffseveral charecteristics gtudied are presented 1n Appendix Table Al and
asﬁé;,TThe‘grend.means‘and ranges of sudangrass male parents, Redlan X

: augenénase él nybrids, Martin x sudangrass F, hybrids, grain sorghum
parente;'Redlan xfgrain)sorshum Fl hybrids, and Martin x grain

| sorghumifl;hybrids for yield, weight of 100 seeds, percent protein,
lysine end oil are presented in table 2. The grand mean for weight

of 100 eeeda'of Redlan x sudangrass F) hybrids was almost twice that
fon;pneir sudangnaes male parents but the grand mean for protein
and;oii of Redlen x sudangrass Fl hybrids was slightly less than the

‘ grandamean of the sudangrass male parents, The wide ranges for percent
‘ prqtein and oil. of the sudangrass male parents were reduced in their

: orfspfing. Figure 1 illustrates in histograms the relationship of
parents and hybrids of sudangrass and grain sorghum for yield,

weight of 100 seeds, protein and oil using for each character the
igrand means and tre superior cross, It indicates the similarity
'between‘sudang:ass and . grain sorghum for the inheritance of each of
;these tra;ts. It appears that the genetic factors which control
ithese traita in both sudnngrass and grain sorghum are similar in

.the mennerhin which they are trnnsmitted to their offapring but

not#in magnitude. How these genes VOuld behave in advanced se‘re-;

) 'ations particularly in sudangraua hybrids remains o.be

demonstrated.



Table 2.

sorghum Fl hybrids and 4 Martin x grain sorghum F hybrids

Grand means and ranges for five characters of 35 sudangrass parents, 35- Redlan x BUdangrass
Fy hybrids, & ilartin x sudangrass F) hybrids, 11 grain sorghum parents 11 Redlan % srain ,

- Sudangrass

e Grain sorghum ‘

-2¢hér§¢§efs; ‘."‘ Parents

Redlsn F 1
hybrids

Martin F3
“hybrids

Parents .

Redla.n Fl

) Martin Fl
hybrids o

| hybrids f*

L801

5 10L2 - 6915

k2

3288 - 5264

51357

2129 .2 kS5

*’. 5739

5361

‘7§}23'956797I35ff3]za;:;.-~»

L of 100 seeast _ . |
g ‘7-h 0593f+?2;07

2,09

S1.51 -'2;61&

'2.05 i

1.82 - 2.22

FRA -f3;éj]:

6o ass

Grand mean  fii££39

;lPercent Protein

’;Rangea

ﬂ,1o;u7:, 16.53

o

10,65

£.63 = 13,67 10.53 = 12.30

'11.20

10047

B;éT - 12,57

_.F;,;?éigs‘;Lii

8.20 12,

Grana mean 2.25

‘fPercent lysine

Ranses 1.87 - 2,67

2.27

l'au - 2'73

2.24

2.00 - 2,38

2,45

2.26 = 2,73

a5

b nsp as-ae

:"fGrand mean 4,68

;iPercent oil B

Ranzes 3.60 = 6,02

L, 16

3069 - h.sg

L.36

3°97.- h.59

13,76

2'66 - 5533'

13,07 = 4,10

35T =k07
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Relationship of male parents and their F; hybrids of sudangrass
and grain sorghum and with Redian "B" line for yield, weight
of 100 seeds, percent protein and oil, A, C, E and G using
grand mean values; B using values of sudangrass line 65007,
grain sorghum line 917017 and thelr F; hybrids with Redlan,

D and H using values of sudangrass line 65143, grain sorghum
line ‘943013 and their F hybrids with Kedlan; I using values

of sudangrass line 65003 and grain sorghum line 943013 and.
their F, hybrids with Redlan,
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The results of the analyses of variance for all the genotvpes
for nine characters are preaented in table 3. Significant differences
‘existed anong all the entries for traita listed and amonp the sudan-
grass male parents except for lysine., There were no significant
difrerences, however. among grain sorghum-male parents for panicles
per plot and Lysine as a percentage of protein. Redlan X sudangrass
'Fl hybrids and’ Martin X sudangrass Fl hybrids showed no significant
| ditterence for panicles per plot and threshing percentage while the
former ehowed no significant differences for percent protein and the
latter'for panicles per plot, yield and lysine as a percent of protein,
There were significhnt differences at the one percent level for
sudangrass male parents versﬁs grain sorghum male parents for all
the characters except for height. The sudangrass male parents produced
significantly more then the grain sorghum male parents in penicles ver
.plot, percent protein and oil but significantly less yield, and were
lower in threshing percent, weight per 100 seeds, days to half bloom,
height and lysine as a percent of protein, The Redlan x sudangrass
Fl hybrids were significahtly more than the Redlan x grain sorghum
Fl hybrids in height, eercent protein and oil but significantly less
in yielq; weight of 100 seeds; days to half bloom and percent lysine
and not significant for panicles per plot and threshing percent.

It is8 inﬁeteating to note that the superiority of the sidangrass
*méle?pareﬁtsiOVer'ehe-grain sorghum male parents or vice versa for
.several traits ie transmitted and maintained in their progeny.' Ih
both grain sorghum and sudangrasa the average yield and height of their

F hybride vaa generally higher thau the better parent whereas for



Table 3.

Analysis of variance for 9 characters .of all 116 sudangrass - and grain sorghum linesfand hybrius;}
970 uafayette, Inaiana b A

Fean Squares

| Qéiéhﬁ'of(?

"“Source of Variation . df Panicles/Plot Grain Yield Threshing - 100 Seeds T
Replication -2 12,880,3u%* 39 70b,857%*  6,225,39%% 0 0181 :
Among entries : v 115 15,393,12%% 52,513,391 %# 179,28%*- 1, h531’* :

Among sudengrass male parents - 34 10,LL6,32%% 2,226 ,016%* 157.,23%% 0,1927%%
Among Redlan x sudangrass F) hybrids 34 1,123,086 3,747,958%% 93.95 0.1063%%
Among Mertin x sudangrass ¥, hybrids -1 431,75 2,308,290%*#* 32.17 0.0669%*
Among grain sorghum male parents - 10 Thk,09 6,058,805%% 257.87%* 0,3068%%
Among Redlen x grain sorghum F; hybrids - 10 T,037.09%% 2,141 ,851% 68,27 0.1706%#
Among Martin x grain sorghum F; hybrids 3 157.11 478,729 . 46.93. 0,1355%%
Among “"B" lines 3 L8k .55 1,757,637 131,54 0.0097
Among checks N 16,753.80%# 5,988,1L5¥%  © 167 T9% . 2,6661%%
Sudangrass male parents vs grain o R
sorghum male parents 1 535,020,19%% 90,957,734%® 1 210,77%% 66 769h**:»
Redlan x sudangrass Fj hybrids vs 7 L e -
Redlan x grain sorghum F, hybrids 1 2,923.0h 22,12h Lg5¥*. 55.Th i ‘20 8056**3“
Martin x sudangrass F; hybrids vs B DRI SO A
Martin x grain sorghum F; hybrids =~ 1 10,3uk, 01% 6,Thh ;B52%* -48;18 - g, 533&**“ﬂ
"B" lines vs checks 1 y 851 12 L ,790,028% '51.85 - "0 0.0k60
Sudangrass and grain sorghum Redlan F ST . :”‘<n‘l”?
hybrids vs sudangrass and grain . T LTI P AT
sorghum Martin F; hybrids 1 515,12 2,185,437 0490 0,016k
Sudengrass and grain sorghum male " s
parents vs Redlan and Martin : R TR

Fy hybrids 1 610,975.49**  126,273,393%% 5 Lol L3%* 36‘.*-«_711;7#{;

Sudangrass and grain sorghum male C s DT
" parent plus their Redlan and Martin ' e

F, hybrids vs "8" lines and checks 1 12,18l 2g%* 928 ,26L%% 19,17 2 7160"'-
“Error 230 1,674.18 1,004,634 65.61 0, 0206 :
:CV 30,72 24,05 . 12,1k 712
T * Significant at G5 level

*% Significant at .0l level

¢z



~ Table 3 (Cont'd)

Mean Squares

Days to : .

Source of Variation Half Bloom Height % Protein £ Lysine % 0i1
Replication 387, 3ux* 81,2k 61,9u72%* 8.98TT*E 0.2Lu7ux
Among entries 116,37%% 9,977.87%% 6.,4582%» 0.1371%% 1,0713%*

Among sudengrass male parents 115,92%# 1,32k ,20%# 5, LLoo%** 0.1178 0,7569%*
Among Redlan x sudangrass F; hybrids 150, 30%# 2,001, 84w 3.3391%# 0.1565%% 0.1L85%*
Among Martin x sudangrass F, hybrids T76.,00** 1,114 k2% 1.4785 0.0526 0,142L%»
Among grain sorghum male parents 120,98%% 22 /385,53%x 4,5335%% 0.0574 2,1580%*
Among Redlan x grain sorghum F1 hybrids 56,33%% 19 288,00%% 1,467s5 G.1703* 0.3077*#*
Among Martin x grain sorghum F; hybrids T1.33%%  10,6L42,11%# 5.3900%% G.1323 0.Li7o%x
Among "B" lines 5T, 66%* 2,565,33%* T.0Lk7s*#* 0.1258 0.2619%#
Among checks 107.66%* 11 184 Lox# 3.0741* 0.1150 1.51Lo*#
Sudangrass male parents vs grain .
sorghum male parents 381 ,6L%x 505,22 91,6696%* 1.191h%% 21,3257%%
Redlan x sudangrass F; hybrids vs
Redlan x grain sorghum Fy hybrids 36.41% 2L 659,33%%  30,5012%* 0.8330%* T.38g5%%
Martin x sudangrass F; hybrids vs . '
Martin x grain sorghum F, hydrias 56,88%% 18 272,3L*# 9.3168%% 0.0496 L, 4700%*
"B" lines vs checks : 17,01 82,215,12%%  13,5200%* 0.0159 8.6L59%*
Sudangrass and grain sorghum Redlan F
hybrids vs sudangrass and grain ’
sorghum Martin F, hybrids 295,11%% 6,191, L5*#* 5.83L6* 0.0613 0.0973
Sudangrass and graln sorghum male v
parents vs Redlan and Martin :
F) hybrids 62.3L%* 326 363,60%% 162,9345%% 0.0000 11,8338%=
Sudangrass and grain sorghum male

parent plus their Redlan and Martin :

F) hybrids vs "B" lines and checks 3k, 9u* 34,753, 52%# 1.2419 0.0663 0.2757**
‘Error 7.98 423.09 1.3292 0,0835 0.0293
v 3,48 6.43 10.25 12,49 Lok

% Significant at .05 level

** Significant at .01 level

92
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‘percent protein, lysine and oil the Fl hybrids were equal or slightly

.leas than the mid»parents{,;

;,oriall the genotjpestlocking appeared to have removed 8 cons
: aiderable source of environmental variation for all the characters
except weight of 100 seeds and height. | | ’

‘The Coefficient of Variation (C V. ) ranged from 3 h8 for days
vto'halfvbloom to 30.72 for headsvper plot, The low t.V. values for
dsys to haif bloonm, percent oii, height and weight per 100 seeds
indicate that high precisionfwas obtained in the measurements of these
characters. The C.V, vaiuesifor percent protein. percent lysine and
'threshing percent were moderate thch indicates reasonable precision
in the measurement of these characters.

The results Of"the analyses of variance and the combining ability
analyses of the sixteen Redlan x sudangrass and Martin x sudangrass Fy
hybrids for 13 characters are presented in table 4. Significant dif=-
ferences:ﬁere detected among the eight sudangrass male parents for
most of the characters except grain yield, threshing percent and ly=-
sine. Except for percent iysine significant differences were obtained
hetween sudangrass male parents versus all the Fl hybrids. There were
'significanttdifferences among the Redlan and Martin F) hybrids for most

of the characters except panicles per plot -threshing percent, percent

protein and lyaine.

The variation among the sixteen Redlan X sudangrass and’ Martin X

sudangrass Fl hybrids were:partitioned further into sources attributable

to male. female and male X: female interaction.. Phe male and female,

estimate general combining ability (G C A ) while the male X female



ffgble L, Combining ability analysis of variance
w and Martin for 13 characters

of hybrids of eight sudengrass parents witn Recdlan

Source of Variation

Grain Yield

dar Panicles/plot ‘Threshing Weight per
Percentage 100 seeds
Replication 2 8,256,600 % 20,5456 LB9** 1 ,7Gg,u5ew 0040
Among entries 23 13,78k, 8lL** 3,272 ,296%* 106.12 JT515%*
Sudangrass male parents vs all Fs 1l 261 k61, 7E%* 20,622 ,195%% 1,21L,52%% 15, 7212%%
Among sudangrass male parents 7 6,551,18%* -9k2,057 €9.13 NVEY Ll
Among Redlan x sudangrass and .
Mertin x sudengrass 15 523,07 34394 ,550%# 52,0C +0928%*
G.C.A. (male) 7 818,32 5,782,b6LLxx k7,31 J1617%*
G.C.A. (female) 1 2,408,33% 522,501 13,23 .0027
: S.C.A. (male x female) 7 227.81 1,006,258 56.&6 .0239%%
Error 46 1,107.15 676,393 64,15 <0067
- Source of Variation ar Days to Height Panicle 3rd Leaf
half bloom Length Length
Replication 2 101,43 170,54 345CTE 256, 1%
Among entries 23 90,61%* 5,002 . L6%% 30 1g0u%#* 250,29%*
Sudangrass male parents vs all Fis 1 66,69%% 9L,249,00%%  39,2711%% 1 0S5k, 63%%
Arong sudangrass male parents 7 16,5T*# 761,L7* 46,21 7g%* 2u2,03%*
Arong Redlan x sudangrass end
Martin x sudangrass 15 98,65%* 1,030,27#*%  2G,C197%¥ 2L5 ,96%*
G.C.A, (malej 7 176,99%% 1,693.85%% 39 QL% L50,66%*
G.C.A. (female) 1 520,08%% 3,201,33%%  26,1075%* 36.23
A S§.C.a. (male x female) 7 20,32%% 382.71 1.66L6 L1,26%
-Error L6 5.23 256,76 1.7952 16,63

ge.
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Table 4 (Cont'd)

| Source of Varfation - df  3rdleaf  3rd Leat % protein',Ixfi?iyéiée?lif%7dii"’
T ‘ © “width  Area il

Replication 7_}?7»“f‘£}»">.' o 2 0.252k 3,639,52%% 11, 3872*** 2 2629*» O716%
‘Among entries ' ‘ : . .23 2.7893%* 8 065 00%* 3 LH)T* o L0666 - ,9286%
Sudangrass male parents: vs" all Fls S § L0.8960%* 113, TL8,80%* 16,6T36%* ,,0102,‘~.8.15105i
Among sudangrass male parents - 7 1.8579%# 2,231.10** 3.1095%% 0561 1,5810%%
Among Redlan x sudangrass and . . . . AT
Mertin x sudangrass L 15 L6718%*  3,732,L48%* 2,059 CLOTTL L L13T3%
G.C.A. (male) 7 1,2148%* € B30.76%* 2,5656 L1158 2334w
G.C.A. (female) . -1 .BLBO*  3,873.61%% 12,8133%# - .0501 2187
- S.C.A, (male x remale) K .1288 634,20 1,552k L0386k - ,ouyo%s
Error . L6 1415 L6k,28 1.909% L1109 - ,0k1h

62
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interaction eatimateg-apecific combining ability (S5.C.A.) in accordance
vith Experimen£ 2 procedure of Comstock and Robinson (27),

Significance was indicated more often for G.C.A. than for S.C.A.
ana also for almost all the characters studied ghe mean squares for
G.C.A. vere markedly greater than those for S.C.A. G.C.A. mean squares
vere significant for almost all the characters except threshing percent
and percent ‘lysine indigating the influence of additive genes in the
expression of the majority of the characters investigated, Kowever
significance of S.C.A. mean squares was also obtained for weight of
100 seeds, days to half bloom. third leaf length and percent oil which
suggests that additive gene action as well as dominance and expistasis
appear to influence the expression of these traits.

The G.C.A. contributed by males was more often significant than
that contributed by the females, The mean square for G.C.A. from males
wvere in most cases larger than the G.C.A. from females., lowever the
G.C.A, meaﬂ squares from females were more than G.C.A..mean squares
from males and were significant for panicles per plot, days-to half
bloom, height and percent protein. Percent lysine was neither
significant for G.C.A. nor for S.C.A.

Grand means of the eight Redlan x sudangrass Fl hybrids and
Martin x sudangrass Fl hybrids and their differences for six chare
acters are presented in table 5, The Martin female parent contributed
significantly more to the percent protein of hybrids than the Redlan
female parent. The Fl hybrids'of Redlan female parent,reached blooming
earlier than F1 hybridg of Redlan female parent. Redlan x aqdangrasaiFI
«hybriﬁbféﬁd,&séﬁiﬁ;x F, hybrids were not significantly differentgféyﬁ

yield, weight’of 100 seeds, percent lysine and oil.
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7~Tébie,5. Lompariaons betveen the grand mean of eight Redlan p audan-,
v ' grass Fj hybrids and eight Martin X sudangrass Fl hybrids
tor 6 characters R SN '

'"a*chéigcters Redlan x suddngrass. Martin X sudangrass _ Difference

.;F;ih¥?f4§g'  kﬂ: Fl hvbrids ,;
ﬁeisht of _;60 seeds 2,04 . 205 - Lol
nm to half bloom .66'.92 '. 80,06 -6.86*_
‘Percent protein 10,16 %1.20 l.bb*
Percent lysine 2.31 2,2k «0,07
Percent oil h,23 | | 4,36 0.13

* Significant at .05 level -
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The reaulta of the analyses or variance ror 19 characters of - the

ltaudangrasa male parents Redlan x: sudangrass and Redlan "B" line are

'"nted in table 6 There were signiricant d;fferences between

' sudangrass ‘male parents versus Redlan npn line ror almost all the
:characters with the exception of panicle branch length at first and
third nodes excludins racemes and third leaf length. Table 7 contains ‘
'the grand means of Redlan X sudangrass F| hybrids, Redlan gh line
Tandétheir dirferencea for yield, weight of 100 seeds, percent

pfotein. lysine and oil, The Redlan # sudangrass F, hybrids per se
‘were_etetistically significantly superior over their Redlan grain
Sdrghum‘female parent for percent protein and oil but were signifie
-cantly;inferiof for weight of 100 seeds. ﬂo significant differences
nerefobtainedvfor grain yield and percent lyeine. liowever some
Redlan n sudangrass Fl-hybcids' performance in yield were much higher
them the Redlan'gra;n sorghum female parents.

Scatter diagrams illustrating the regression of the offspring

on their sudangrass male parents are presented in Fig. a. 3, 4 and 5
for days to half bloom, percent lysine and percent oil respectively.~
'Thereuappeaxetd be‘a strong linear relationship between the sudangrass
male nqnents,end;tneif‘orfsprins for days to half bloom and iysine.
,bnt”tne7neiationanip for percent protein and percent oil is notAeé
vhigh._ This inplies that the heritnbi ity for percent protein and oil
.is low while that for lyaine and days to half bloom is high. With'a
‘few exceptions. sudangrass male parenta with the highest protein.
elysine and oil content produced offsprine which vere hishest in

iprotein. lysine and oil conten% among the Qedlan b3 sudangrass Flﬁ

hybrids.



3Table 6

~Analysis of variance of 35 sudangrass male parenx . Redlan "B"
Fl hybrids for 19 - characters .

line and 35?Pedlan x sudangrass

Souree -of Vert mc_u |

Replication

ar fanicigglplot;

16,515, 55%%

 Grain yield

Threehing %:° Wt. of ;
a ““~;f,~ﬂﬁ;;100 aeeds halt bloom,a

RS TSIT

L -2 33,634,659%% 0, 00“5 , '3“9 53**~
Among entries L =T T 16,921,62%*% 1 838, 297*% 153.15%% - 0,7285%% . 131 LG
Among sudangrass parents 3% 10, hh6 32#%° 2 206 016%% - 157.23%% - 0,1927#*%  31315,92%%
Among Redlan B line . .01 962 66 83,308 ‘17.38 - 0,00k3 0,66
Among Redlan 'x sudangrass F 8 34 1,123.08 3,747,958%% . 93;955‘- 0,1063%% _150;30*'.;
Sudangrass parents vs Redlan o - S ‘ : ’ T
B line : 1 Bh,B59.6T** 26,567,13u%% 512, 7h*8  T T.3109%% 57 05;&;
~ Redlan B + sudangrasa parents o : . e T ‘
“vs Fls T 722,253,23%% 113,733,507%% h 6h4.1h**'v 3k, 2kLgus ﬁ22h.13**7
] - L,b37.37  1,053,21L 80,96 - . - 0,0176 9499 -
' 2L,k 125,28 -4,13;k6)*>>;;;8.21 - 3 Sh
Height Panicle length tuuiCle branch Panicle brandh .
s , -length at rirstv" length atwfirat o
~ mode node excluding
racemes
Replicetion 2 123.50 - 3.9013 0.7998 - 2,0558%%
Among entries o . T1 6,589,29%* 30.9kL7gn* 8.5T79*# 0.9363**
Among sudangrass - parents 3k, 32h 10%%* L7,6102%% 13,0806%# 1,573L%*
Among Redlan B line ..~ .:1 k,16 1,7067 0,267 '0,0216
Among Redlan x sudangrass F.s 34 2,001,84%#* 16,1067 3.59L3%% 0.3€08%
Sudangrass parents vs Redlan o \ ' S T
B line . 1 29,162,52%% 13,228u%% 16,7215%* 0’00285'
Redlan B + sudangrass parents - o o
vs Fls : 1 '919.12 15,9933%% '21,1292%¥% -0, OOQd
 Error 142 343,45 1.7997 0.8462 0. 2683
eV C 8436 5.81 ‘10,65 25,37

L £E.


http:29,162.52
http:1,324.10
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.Table 6 (Cont'd)

" .Source of Variation ar Ratio® Panicle branch Panicle branch Ratio®
R S length at third length at third
node node excluding
racemes
Replication 2 0,060]1%* 0.0256 0.6892% 0.0235%% -
Among entries T2 0,0072%* T.1l28%% 0.6LTyxe 0,0078%%
Among sudangrass parents 3k 0.0102%* 9,8T25%% 0.8690%* 0,0079%%
Among Redlan B line : 1l 0.0017 0.0150 0.3750 0,0081*
Among Redlan x sudangrass F.s 34 0,0037 3.9177% 0.4123%# 0.,0061%*
Sudangrass parents vs Redlaii ‘ )
B line 1l 0.0202% 6,0567 0.9103%#* 0,0683%#
Redlan B + gudangrass parents
Vs Fy3 1 0,0161% 23.8003%* 1.0GL3*% 0.0021
Error 1k2  0,0037 2.5665 0.1538 0.0026
Ccv 25,06 21.59 2k,10 23.02
Source of Variation df 3rd Leaf 3rd Leaf 3rd Leaf % Protein % Lysine
length width area’
Replication 2 150.1717*¥ ~ 0,T665%* 3 LGB0, 31%* 3L.1376%% 5.1592%*
Anmong entries *T1 181.1199**% 3 2209%* 6,885.68%% 7 oLggu 0,1373%*
Among sudangrass parents 34 132,4250%% 2 20B8L%% 2,694, 8Lxx 5 LLuogw 0,1178%*
Among Redlan B line 1 16,7267 0.56L3%% 2,035,0L* 1.2150 0.26L6¥*
Among Redlan x sudangrass Fs 34 182,2uk2#* ) jogLw# <,705.23%* 3,339 %# 0,1565%*%
Sudangrass parents vs Redlan
B line 1l 37.5012 26.3359%*  L6,37h,22%* 7], 1062%% 0,1530%*
Redlan B + sudangrass parents
Ve Fis 12,119.3519%* £8.9773%* 256,671.85%% 129,7318## 0.00L43
Error 1k2 19.1946 0.109k 445,73 1.0291 0.0597

he



Table 6 (Cont'd)

Source of Variation =~ -~ df . % 0i1
Replication = -~ g -] 0.12b60%
Anong entries - oM 0.7368%#*

Among sudangrass parents 3b 0,7569%%
Among Redlen B line . '~ R | 0 0006
Among Redlan x sudangrass. Fl 34 0,1LE5%#
Sudangrass parents vs Redlan
B line : R | 12,215L%*
Redlan B + sudangrass parents
vs Fls ' 1l 9,3179%#
Error - » : ' 142 0.0301

- Significant at 05 level '
habed Significant at .01 level

;Batio;of panicieibranch length excluding racemes to the whole panicle branch length at first node,

;aﬂhfioiof panicle branch length excluding racemes to the whole panicle branch length at third node,

<€
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~ Table 7, Comparisons between the grand mean of Redlan x sudangrass F,
’ ‘hybrids and Redlan "B" line for yield im kg/Ha weight in
~ grams of 100 seeds, percent protein; lysine and oil

Characters Redlan x Redlan "B" Difference
: sudangrass
Fl hybrids
" Yield in kg/Ha L5012 5396 595
Weight of 100 seeds 2,09 2,36 0,27#%
# Protein 10,65 .85 «1,50%*
% Lysine 2,27 2,42 0.15
% 01l | L,18 3.2l =0,9TH*

* Significant at U5 level

** Significant at .01 level
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Figurc 2, Regression ot Redla.n x sudangrass offspring on sudangrass
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The sudangrasa’lines are proliric for panicles per plot which is

of'their illering capacity., On the other hand the sudangrass

:hybrids produced a small number of heads per plot approximately one-\lf

-halfﬂof the sudangrass entries.' However the panicles of Redlan X sudan-

grass Fl{hybrids vere relatively heavier than sudangrass male. parent
panicles vhich resulted in ‘their superiority in yield.; In general
Athe sudangrass hybrids produced longer and much broader leaves as
bwell as thicker stems in comparison with sudangrass male parents,
rather similar to the grain sorghum parent. However the panicle
«shape characteristics resembled sudangrass though the size, shape, and
Aweight of the seed approximated the grain sorghum female parent. .

Indication that heterosis had occurred for yield, weight per 100
.seeds,rdaysxto.half bioom, height, percent protein and lysine and
’percent oil~ia indicated in table 8 and was interpreted individually
4Vas the increaae or decrease of the overall Fl mean over the overall
jparentalvmean.p_ﬂeight registered the highest,mean heterosis for both
»the_sudangrassiand grain.sorghum iolloued by weight per 100 seeds,
»yieid~and percent oil in that order, . Mean heterosis was highly sige
;nificant for weight per 100 seeds.;heishtpand percent oil, However
-ifor'percent protein‘and lysine,oitlias not significent for both sudan-
Jgrass and grain aorghumlwhere as for yield ‘theé mean heterosis was
;significant ror sudangrass but not for grain sorghum.

Lxcept for lysine, the mean percent heterosis of suaangr&ss was

fhigher than that for graifiaorghum. This was probably to be expected
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Table 8., Average performance of 35 sudangrass and 11 grain sorghum
lines, their Fi8 and percentage heterosis for 7 characters

Mid %
Parents Fls Heterosis
Sudangrass 4314,00 4801,00 11,3%
Yield _
Grain Sorghum  5266,00 5739.00 9.0
Sudangrass 1,80 2,09 16,1%%
Weight/100 Seeds
Grain Sorghum 2.61 3.00 1h4,9n#
Sudangrass 81,75 b2. 37 0.8
Days to Half Bloom
Grain Sorghum 83.70 83,58 =0,1
Sudangrass 183.00 295.00. 61,2%¥
Helight
Grain Sorghum 185,00 <ok, 00 L2, TH%
Sudangrass 10,62 10.65 0.3
# Protein ‘
Grain Sorghun 9.1 9455 -1l.2
. Sudangrass 2,3l 2.27 -3.0
» Lysine
Grain Sorghum 2.45 2.5 0.0
Sudangrass 3.95 L. 16 5.0u
~ 01l
- Grain Sorghum 3.48 3.63 L, 3un

* Significant at ,0% level

##* Significant at ,01 level
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,related the female and male parents are the leaa the chancea are- or

;tinding high heterosia.‘n%their F, hybrida and the converse 15
‘equally true. '

“ Inter—character associations may be- userul in revealing and
‘understanding the relationahip that exiats among several traits,
hence'phenotypie. genotypic and environmental correlations of grain
Se:ghum,male parents, grain sorghum Fl hybrids, sudangraas male parents
and sudabgraas Fl’hybrids for several characters ﬁere compu%ed and
are preaenaed in Appendix tables A3, AU, A5 and A6 respectively.

The phenetypic correlations of a few characters of special interest
in this stady are presentea in table 9, Percent protein and percent
lysine vere negatively correlated in all the four groups though
significance was only shown for sudangrass male parents (r = «,700)
and sudangrass F; hybrids (r = =,760). This seems to indicate that
in general as protein content is increased, lysine measured as a
percent of protein drops down thus presenting a barrier in the
improvement of both protein and lysine in sorghum at the same time.
Whereas this seemed true in general, it was not true for some genotypes
vhich showed good combinations of yield, protein, lysine and»oil.
Percent protein and yield were negatively correlated but significance
was only obtained for sudangrass male parents (r = ,508) which is in
asreement with work done in grain sorghum (1,15,30). Percent protein
aad yeight of 100 seeds were positively and significantly cerrelated
for eudangrasa fl hybrids (r = {571)’aﬂd«grain sorghum parents

(_ 4_.566) but negatively and nonsignificantly correlated for sudane
graas male parenta and grain sorghum Fl hybrids. Protein content and.

oil content were positively associated 1n all the four groups but


http:tables.A3

Al

‘Table 9, " Phenotypic correlation coefficienta for parents and hybrids
‘ ' of graiu sorghum and sudangrasa for a few selected charactera

'Phenotypic Correlation Coefficients

Chardctera'Cofrelated Sudangrass Grain Sorghum
‘ Parents Fls Parents Fls

Percent protein with lysine | -, TO0M* o TUE¥®  o,365 =.562%
Percent protein with percent oil .318 .066 JLBT* kY
Percent protein with yield -.508%% .,193 383 =~.291
Percent protein with wt of 100 seeds =,0L0 JST1H® .568% <,200
Percent protein with days to half bloom = L6T¥* . ., 553%% . 2Lk . 289
Percent protein with height =-.031 021 IS =,127
Percent lysine with yield .318 . 1U6 .10 «,00U

Percent lysine with wt of 100 seeds =152 = 5L5H# 330 . 347
Percent lysine with days to half bloom .393% Juoo** 405 . 368

Percent lysine with height , =178 -.115 «250 «336
Percent oil with lysine | =13k -,012 096 .083
Percent oil with yield : -.035 -, 1l3 ,0l1 291
Percent oil with wt of 100 seeds PRI 253 JIOT** L1
Percent oil with days to half bloom .232 .188 +290 «296
Percent oil with height -.016  «,008 JTOS*  OTUkH
Weight of 100 seeds with yield J363%  -,011 =018 «.1u8
Weight of 100 seeds with half bloom -,289 -, 301% U456 «.001
Weight of 100 seeds with height ,016 ,00b JS16%* 500

» Significanﬁ at the ,05 level
## significant at the ,01 level
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;only significantlyiror grain aorghum male parents (r = .hbT) indicat-

3ing that protein and ’il might be improved togetherrt In oata negative

‘and aisnificant correlationa between protein and oithave been
'reported (12). Oil content and veight of 100 seeds vere negatively
and significantlv correlated for audangraaa male parenta (r -’-.Shl)
vhereas ‘they. were poaitively and. significantly correlated for grain :
aorghum male parents (r = .707). It 1is important to note that all

theae correlations were computed in nonaegregating pOpulatione and may

be somevhat different in segregating pOpulations.
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SUMMARY AND CONCLUSIONS

_Elevenigrnin'ebrgnum l;nes selected from the world collection
andithirpy five_eudengrass linee selected from the Purdue Sudangrass
Breeding Nursery'vere each crossed to Redlan cytOplaemic male sterile
line. Four of the grain sorghum and eight of the sudangrass pollin-~
ator lines were: also crossed to Martin cytoplasmic male sterile line.
All the F, hybrids, pollinator lines, Redlan and Martin "B" lines
and four checks were planted in 1970 at Purdue University Agronomy
Farm, There were three replications in a randomized complete block
design. Several characteristics, including yield in kg/ha, weight
of 100 eeeds. days to half bloom, height, percent protein, lysine as a
percentfnf protein and percent oil etc. were recorded, The analysis
of variance indicated slgnlficant differences among grain sorghum
and audangrass male parents for all the characters except for heads
~‘per plot and lys;ne‘as a percent of protein for the latter., The
differences between grein EOrghum pollinator lines versus sudangrass
vpoilinator‘linea weﬂe highly significant for most characners studiea,
While the ssnangrass per se had significantly more panicles per plot,
‘percent prot in and oil than the grain sorghum, they were inferior
vzn yield veight per 100 seeds and lysine as percent of protein.' The

superiority or inferiority or the sndangrass to grain sorghum was.

‘transmittea and maintained in their qfrsprings. The. kedlan x grain‘f

Tsorghum and Redlan x sudangrass Fl hybrids were generally lower than,
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1the perforrance of the better parent for most characters‘though there

;were several exceptions. "

Variation among sudangrass;lines ranged tro' 1)251to h898vkg/ha ‘

ifor grain:yield° O 93 to 2 07 grams for lOO seed weight 10‘&7 toilé 53Q

jnercent protein and 3 60 to 6 02 for perce 1611' jThe Redlan x»'udan-;

:grass Fl hybrids ranged from l2b2 to 0915 kg/haffor grain yield-;

,l 51 to 2.61 grams per lOO seed weight 8 83 to 13 67 for percent L

protein and 3 69 to h 59 for percent oil. | . N
There were some genotypes among the Redlan x sudangrass Fl hybrids

Vhich had good combina?ions of yield weight of 100 seeds, protein,

lysine and oil. L ' \

K It seems that the genes which condition several traits in both
grain sorghum and sudangrass are simila‘ in the manner in which they
are’ transmitted to their offspring but are different in magnitude.

There were significant differences among the female parents for
some characters. Hybrids with Martin female parent vere significantly
better for percent protein and reached blooming ‘earlier than hybrids
‘with Redlan female parent. However they were not significantly dif-
ferent for - yiela, weight of 100 seeds,percent lysine and oil.

| The Redlan x sudagrass Fl hybrids per se were significantlv
superior over their Redlan female grain parent for percent protein

’and percent oil but were significantlv inferior for weight of 100

i

”nd percent

{seeds.' No significant differencesfiere obtained for viel "

lysi e. though some individual F s outyielded by far Redlan

| f"ﬁRegression of Redlan x sudangrass offspring on sudangrass male ;

xparents indicate a strong linear relationship for days to half bloomqb
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vand lysine but weak for percent protein and percent oil. This" implies
fthat the transmission of protein and oil to their offspring is not very:
ehigh. The tillering ability of the sudangrass appears to be masked by
_the low tillering ability of Realan female parent in their Fl progeny.

fThe yield superiority of ‘the Redlan x sudangress Fl hybrids over the

*sudangraas male parents vas: as a result of heavier panicles carrying

‘e

larger seeds. ‘

- Inggeneralrthe?Redlanﬁx sudangrass‘hybrids had longer and broader
1ég§¢s and thicker stems than their male sudangrass proginators.
However.the;panicle shape characteristics'resembled sudangrass though

‘the;siie. shapeéand,inght of the seeds approximated that of the

grain sorghun ‘parent,

’l'ﬂSignificance was indicated .more often for general combining

,abilityfthan‘for specific combining ability and also for almost
allxthe characters investigated the mean squares for G.C.A. were marke
edlytgreater than those for the §.C.A. G.C.A. mean squares were
.signiricantlior'almost all:the characters indicating the influence:
"of~a§ditive genes in the expression of the mejority of the characters

investigateac Significance for §.C.A. was also obtained for weight of
100 Seéa;. days’to'half bloom, third leaf length and percent oil
"suggesting that dominance and epistasis together with additive gene
tactiOn appear to inrluence the expression of these traits,

—The G L A. contributed bv the males ror several characters was

,more?yften significant than that contributed by the remales. Likewigpf

_the mean square for males were generally larger than those for femalesgi

There were however a rew exceptions.‘
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For a tew’charactersﬂthe mean percent heterosis for bothygrain

y ﬁ}Theaexpressio” of. hybrid vigoux

“_sudangrsss vas

or“bothﬂgroups were similsr rorweach character except thst the mean f?
iipercent heterosis wasAhigher‘for sudangrass than for rrain sorghum |
;{vith the exception of 1ysine.7 This is probably to be expected because
5;or the genetic diversity between the two groups.x:;,‘ini.ﬁtﬂ‘»' V
Phenotypic, genotypic and environmental correlations of prain
Tisorghum male parents,Redlan x grain sorghum Fl hybrids, sudangrass
.mele psrents and Redlan x eudsngrasa F1 hybrids for several characters
’were computed. Percent protein and lysine were negatively correlated
iiin the. tour groups but were significant for audangrasa Fl hybrids -

_ (r = -.78b) snd sudangrass male parents (r a -.700) only. Percent
protein,and oil content were-positively asaociated in the four groups
,but only significantly for grain sorghum male parents (r = ,uL87).
Percent protein and yield were negatively correlated but significance
was only obtained for sudangrass male parents (r = =.508), Positive
:and significant correlations vere obtained between percent protein
{and weight or 100 seeds for sudsngrase F hybrids (r = .571) and grain

fsorghum parents (r 9’.568)
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;';;‘ 'l'able Al, Mean values of 9 characters recorded on all 116 lines and hybrids ‘grown in 1970. La

( Lafayette ,
Indiana s e
L No., of Yield T Weight of Days to Height Co g A
:Code Pedigree Hds/Plot Kg/Ha Threshing 100 Seeds Half Bloom (cm) Protein Lyaine’» - 041 -
. | 65021 302.3 16k2 53.9 -1.02 75.7 21 14.33 . 191 = 462
-2 R x 65021 101.0 71 75.1 2.03 ~ 89.0 325 11.07 2,26 L.k6
3 65062 158.0 2431 63.0 1.27 .81.0 229 lo.43 - 2.67 k.05
b Rx 65062 . 111.0 sk25  T7.0 2.11 76.7 29  11.67 . 1.93 3.8
5 65083 373.7 . 1525 43.4 1.08 165.3 216 16.53 . 1.93 - k.62
6 R x 65083 123.3 4673 78.3 2.28 . 73.3 282 12,60 . 1.93 ' 4,20
7 65039 261.0 43901 67.9 .15 83.7 207 . 13-13:--%‘-? 2,27 5.10
8 R x 65039 18.0 shob 63.0 2.11 95.0 - 293 S 2.53°  b.2h
9 - 65084 263.7 . 2097 65.2 - 0,93 = 83.7 215 , 1h 63_« 24160 . 5,39
10 R x 65084 k.7 1242 55.4- 1,51 92:0. 3ko 10.47 - 2.8k - 35,68
1n 65025 180.7  b532 7.9 1.0 84.7 199 - 1.27 2,53 ¢ h.o4
12 R x 65025 81.0 Lyr7 6. 2.08 91.3 236 8.93 S 2.520 o 4,32
13 - 65038 190.7 4062 1.7 1.07 83.3 ° 190 11.60 2,28 - 4,9
1k R x 65038 98.0 5404 78.1 2.12 87.0 - 284 9437 2.48 4,20
15 65055 273.7 2704 59.3 1.29 73.0 17s . 11.83 2.28" 5,02
‘16 R x 65055 132.3 khiko Th.1 2.32 69.0 - 2uh 11.60 1.96 k.23
17 65066 235.0 1837 - 49,1 - 0.9% 80.7 226 13.10 2,05 L.k}
18 R x 65066 101.7 k277 74.8 2,07 81.7 316 20,43 - 2,17 . k.39
19 65007 31k.0 3440 53.6 0.97 82,0 228 '11.03 Jz.h3_ - he29
20 R x 65007 m.7 6316 72.2 1.91 85.0 317 9.07 2.73 3.9%
21 65035 190.7 2746 59.7 .11 75.0 187 13.33 2,05 - 5.05
22 R x 65035 85.7 5752 76.1 2.12 88.3 285 .9,60 2,4y 'b.55
23 65041 266.3 2451 4.8 1.21 68.7 150 . 12,70 - 2,37 - :3.88
2k R x 65041 127.3 5645 62.9 2.07 70.3 216 S 1047 - 2,280 3.8
25 65098 183.7 3k21 .6 1.61 79.7 2ko 13.27 199 k69
26 R x 65098 97.0 h3ko 70.9 2.1k T4.0 285 .63 ° 2,19 - L.46
27 65143 241.3 2941 65.5 1.05 85.7 223 12.73. 2,20 - 6.02
.28 R x 65143 78.0 3481 75.8 2.33  95.0 317 .07 201 kT
29 - 65156 258.0 . 3358 63.3 0.99 89.7 228 12.80 2.1T. - 5.69
30 R x 65156 96.7 3787 68.7 2.10 - 9.0 316 10.23 2.37  hdo

49



_meble AL, cont.

RIS No. of Y1ield A Welght of Days to Height 4 4 4
Code Pedigree His/Plot Kg/Ha Threshing 100 Seeds Halp Bleom (cm) _ Protein  Lysine - o1
3 65014 169.0 4505 6.6  1.25 82.0 214 11.50 2.52 - 4.36
32 R x 6501% 82.3 shsh 1.9 1.97 81.0 272 10,63 2.58 518
33 65011 292.0 3y 53.0 1.68 85.7 225 11.50 2.33 4.10
3% R x 65011 118.7 6057 76.3 2,16 81.0 294 11.27 227 - k.09
35 65153 285.7 3732 59.1 1.02 86.3 213 12.93 2.30 - 5.84

.36 R x 65153 108.7 5150 75.2 2.12 ok, 7T 327 10.50 '2.08. ;32
37 65017 157.3 3044 63.2 1.ks5 - 80.7 224 13.13 2.26 .81
38 R x 65017 79.0 3809 Thk 2.05 82.7 296 10.17 2.4 L.26
39 65155 221.7 361k 62.5 0.98 87.3 2hy 10.43 2.48 4.35.
0 R x 65155 105.0 5708 68.1 1.72 85.7 289 8.83 2.53 3.8 -
15 65148 218.3 2L3s5 56.2 1.01 86.0 220 n.43 2.19 4,53

82 R x 65148 90.0 2821 66.3 2.15 T7.3 297 11.73. 2.23 4,38
43 65037 296.3 Loz2 6.7 0.98 85.0 226 10.47 2.2L k.31
kh R x 65037 125.0 6390 T6.7 1.80 8.0 326 9.97 2.35 h.ohy
ks 65097 231.0 2727 68.3 1.08 83.0 251 12.63 2.26 4,03
k6 R x 65097 130.0 6094 75.9 2.19 TheT 289 11.83 2.00 L.48
b7 65110 163.3 4808 64.5 2.07 75.7 232 1N.%o 2.01 L.h9
48 R x 65110 93.7 5229 - 73.2 2.29 78.3 297 11.37 2.22 Lok
b9 65056 16Lk,3 3376 . 58.2 1.k0 82.0 216 11.23 2.49 4,60
50 R x 65056 69.0 5702 T7.6 2.13 82.0 289 " 10.23 2.h5 4,20
51 65015 172.3 3077 58.6 1.33.  87.7 2 11.93 2.1k 3.89
52 R x 65015 83.3 5325 4.5 2.16 84.3 305 10.07 2.19 3.69
53 65018 195.7 3301 60.1 1.58 79.0 259 14.33 1.98 3.60
54 R x 65018 107.7 3727 66.9 2.61 75.0 298 13.67 1.84 L,

55 65028 279.0 = 4737 70.6 1.07 79.7 230 11.60 - 2e21 L,

56° R x 65028 13%,3 6915 ‘69,2 1.90 8.0 327 11.20 2.11 4,

57 65046 181.0 313% 57.8 1.27 78.3 213 12.43 2.3 k,

58 R x 65046 64.7 384, 70.0 2.01 83.0 290 9.83 2.45 L,

59 65052 131.7 3600 66.5 1.27 83.0 222 11.33 2.47 4,
.60 R x 65052 74,0 817 75.9 2.05 82.3 283 . 9.67 2.6k L.
61 65105 208,7 3123 67.4 1.60 66.0 210 13.%0 1.87 5,

62 R x 65105 103.7 3975 60.5 2.16 83.3 327 11.60 1.97 s,

. .. X :
58 ..“3 gs‘o’é 8 59—

95



Table Al, V_cont‘j."

22l

No. of Yield 4 Weight of Days to Height « 4 - 4
Code Pedigree Hds/Plot  Kg/Ha Threshing 100 Seeds Half Bloom (cm) Protein - Lysine 011
63 65061 . 181.3 25hh 4.6 1.27 66.3 238 12.80 2.22 ‘5400
6t R x 65061 109.7 k767 T2.4 2.28 68.7 306 11.00 2.04 Lok
65 65022 209.3 . 3357 57.8 1.38 TT.7 208 13.83 2.2} 4,64
66 R x 65022 73.3 4473 70.3 2.0k 81.7 287 9.93 2.39 b,21
67 65023 128.0 2732 56.4 1.24 80.7 218 11.37 2.38 k,50
68 R x 65023 77.3 hu63 69.9 1.98 82.0 293 10.60 2.1 k3
69 65053 157.7 3128 59,1 1.32 '82.0 219 11.20 2,53 . b2
70 R x 65053 89.0 41468 67.0 1.95 80.7 287 9.60 2.39 b.15
7L 943 018 82.7 4511 67.8 2.80 84.7 148 8.3 2.73 = 2.66
72 Rx 943 018  69.3 6059 66.9 2.82 8.0 178 9.63 2.08 3,07
73 943 003 68.0 5102 76.9 2.99 91.7 321 - 11.86 2,50 40
7« R x 943 003 231.0 kizk T70.9 2.99 90.7 361 9.93 . 2.55 . " 3.83
73 943 013 65.1 14385 74.8 3.59 85.7 27h 1.9 2.52 - '5.32
76 R x 943 013 61.0 5042 73.9 3.30 89.3 314 10.40 2.52 . 3.78
i 9k3 009 47.0 4860 73.2 2.86 86.0 311 9.63 2.6 h,51
78 R x 943 009 64,0 5006 78.6 3.13 8.3 343 9.73 - 2,69 4,03
79 943 ook 69.0 6366 1.6 2.80  86.7 330 9. 77 2.26 - L.k6
80 R x 943 ook 78.3 6259 73.2 3.07 85,3 336 8. 47 2.76 . 3.85
8L ‘917 008 76.0 4638 59.3 2.4 93.0 77 8.27 2,517 2.85
82 R x 917 008 T7.3 6381 Th.5 3.00 85.0 215 . 8.20 2,817 3,05
83 917 017 88.3 - 4798 T2.9 2.57 79.0 183 10.26 2452 0 3.54
8 R x 917 017 99.3 6647 78.5 2.73 TT.7 210 9.90 2.18 . '3.50°
85 917 o2k 6k.0 7455 755 2.79 ‘87.0 319 9.37 2.59  -k.38
8 R x 917 02k 63.7 6120 78.9 2.98 83.3 35k 9.13 2.31 . 3,90
8t 945 150 92,0 2129 k5.5 2.78 73.0 99 .67  2.30  3.21
88 R x 95k 150 79.7 k939 64,1 2.67 76.0 152 10.37 . 2.28  3.59
90 R x 954 148 78.3 6707 70.6 2.8 82.0 263 9.53 2.3k - 3.65
93 . 954 031 76.0 6925 71.3 3.03 82.3 15k 11.10 2.k2. -~ 3,08
9% . R x 954 031 TL.7 Lgso 73.8 3.45 8L.7 17T 9.70 2,45 3,77
-109: "M x 65134 '109.0 kooo 1.5 2.20 8h.7 292 10.60

DI



Table Al,cont“‘.

NO. Of ’ Yi ld

Weight of Days to Helght

Code Pedigree Hds/Plot Kg/Ha Threshing 100 Seeds Half Bloom (cm)  Protein ‘;Ljréi'xie Ofl
110 M x 65156 99.0 3288 64,1 2.09 86.3 293 10,67 2.k kg
111 M x 65153 111.3 Yl T1.9 1.93 86.0 306 .03 - 2.22° 4,59
112 Mx 65155 = 112.3 k79 72.2 1.8 80.7 312 10,53 .- 2,38 = 3,97
113 M x 65148 - 96.3 3649 73.4 2.13 3.7 275 12,30 2,01 . base
nk M x 65037 132.7 6037 68.2 1.90 © 79.0- - 306 10.97 2,22 .. 4,28
115 M x 65053 ne.7 5264 T4.0 2.13 78.3 264 - 11.23 2.38 L kY
17 Mx 943009 - 72.7 5391 79.0 3.01 a0 326 11.20 2.31 - 4,10
118 M x 917 008 75.3 5248 69.9 - 2.77 79.0 209 8.27 2.52° 3,16
119 M x 917 017 72.3 4g21 73.1 2,65 74.0 192 11,00 2.03 3.62
120 M x 95k 148  87.7 5882 71.5 3.11 73.7 237 ° © 10.00. 2.1  3.57
99 Forage Farmers 96.2 3706 69.9 1.98 85.9 - 319 ~10.89 - 2,28 - L,s5h
101 RS 610 97.3 5844 70.6 2,44 T2.2 12 10.30 2.48 - 3.k9
103 Redlan "B" 99. 1 5396 1.3 2.37 83.% 146 - 8,85 2.2 . 3,21
105 Martin "B" 102.9 h2kg 60.1 2.33 75.9 . 139 1.27 2,22 - 3.70
TuK=y's w ,05 level 143,7 3521 28.5 0.50 9.8 72 4,05 1,00 - . 0.60

s



e¥TaBIe A2. Heans of- 10 characters recorden on each of sudangrass llnea, Redlan: x sudangraas and Martin;xe
s ‘ v suaangrass hybrids, Redlan and Martin "B" lines and sudangrass checks :

agcode Pedigree Panicle Panicle Panicle Ratiol Panicle Panicle branch. Ra.tio2 er 3rd Leafzfi
PR , " length branch branch - . branch length at : Leaf = Leaf’ Areal'
. length = length at length = third node Length Hidth Index‘
"at lst node first node at 3rd node ' excluding o
~excluding : : racemes
racemes ’ '
2,17 w227
2,07 - .257
o 1.08_# o240
L 1,43, ,263
2.25 .2k0
1,76 J2uy
1.92 +270
©1.51 W1k3
2,52 267
147 .220
- 2,07 ,283
1.87  .250
1.90 +180
. 2,21 | ,263
2.21 <190
2,23 - ,200°
2.23 ,220
1,86 250
T T 1479 .2L3
T 1.62 233
l1.00 .210
1,61 +230
1.7b .280
1.96 2L3
2,14 - 233
2,34 <317

65021 24,3 ...
"R x 65021 2b k.-

65062 16,4
"R x 65062 19.5 .

- 65083 29,3

x 65083 24,9« 0
x 65039 20.8 .
65064 22,2
65084 22,2
65025 . 17.0
. x 65025 20,9
13 65035 1&.3
b R x 65038 21,0
15 65055 -2u,b
©16 - R x 65055 23.4 .
1T . 65066 27,5
~1b R x 65066 27,7 -
<19 65007 31.5 -
20 R x 65007 271.2 -
21 65035 10,1
22 K x 65035 20,0
23 650L1 22,4
ok R x 65041 20,6
=29 - 65098 0.3
226 . R x 65098 22,8
S2¢ . 651L3 25,0
26 R x 651h3 24,2

ol i e ar
273059490 0 3,97 143
A,?fﬂ;217e166 7: "5 62‘:226;5
.,4‘_;263ﬁ:59 O'Ai j.Ohi_loe ﬂ
_©.233°°70,5  k,99 -211 .
187 65.3. 3,75 148
-1};197~y68;9 . k.83 201
A:'217;,61 '3 f e3499?;1h6'e
"t~'167 ,60.9 03, 62{‘1&0}}
elrT 70, 9‘~i;h.9h;f21135
4230 70,3 b.87:.205
«157 68,6 3,36 13k
©.210 67.3 7 u;T7 1927
“’;1806,58.3. 03030 a7
183 76,8 2.75 127
~ 2,170 B6.2 .- )'A‘V.5‘9"5~“2385"‘
. 230 62,1 - 3. 77ff1h1ﬁ‘

~+130 75,00 "5.56° 251
425060, 5;_s,5_09351867{
1,267 58,70 L,10 1bL-
207 6L, 752:”h;65€#1815
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tTéblefA2, cont.

Code Pedigree Panicle Panicle  Panicle Ratiol Panicle  Panicle branch Ratio? 3rd 3rd Leaf

| - length branch branch branch length at - Leaf Leaf Area -

length Yength at ' length third node Length Width Index

at lst node first node at 3rd node excluding '
excluding racemes

racenmes ~ . S
- 29 65156 23,1 9,0 2.11 .233 5.5 2,01 237 62,3 3,01 113
300 R x 65156 24,5 8.7 2.2h «257 7.8 1,86 237 71k L,56 195
31 6501k 20,9 8.4 2.23 . ,263 7.3 1.86 250 58.2 4,95 173
“32 R x 65014 21,9 8.6 2,16 - ,250 T.b 1.92 .260 67.8 6,01 245

33 65011 28.L 12,6 3.69 «290 9,1 2,33 «253 . 65.1 3.27 128
‘38 R x 65011 23.6 8.5 2.59 «307 7.4 1,90 <257 1T77.0 5.27 2kl
35 65153 22.4 8.0 1,69 .213 8.1 1.93 20 61.k 3.49 129
36 R x 65153 23.§ 7.8 2.46 .320 7.0 2.09 317 66.5 L, 8L " 19L
37 65017 20,5 7.0 1,49 .207 6.7 1,69 .253  6h,3 5.k4 210
38 R x 65017 21.8 7.6 1,69 .220 6.5 1,60 250 62.9 5.95 225
39 . 65155 27.8 10,3. 1.87 .183 9.5 1.55 163 81,5 2.89 12
40 R x 65155 27.1 8.6 1,76 .203 9.4 1,83 .193 88.1 L,67 248
L1 65148 19.7 8.2 0.95 JA117 6.6 0.77 J20 62,7 2.75 10k
k2 R x 65148 23.0 9.1 1,66 180 8.2 1,33 .160 61,2 L,02 148
43 65037 29.9 11,2 1.80 JA57 30,1 2.21 .220 80.5 2,75 133
L4 R x 65037 27.7 9,2 1.83 .207 8.9 1.71 .190 86.3 5.21 269
L5 65097 23,5 10.3 1,37 - .133 7.3 1.13 153 55,8 2.91 98
b6 R x 65097 25.2 9.6 2,34 .2h3 8.3 1,91 .230 61,0 L.k3 161
L7 65110 27.3 9.9 1,68 .170 8.3 1.07 .130 66.6 L,u9 180
48 R x 65110 24,5 7.9 1.96 2L7 6.6 1.35 203 70,7 5,36 227
49 65056 20,2 b.b 2.0k .250 7.0 2.09 .300 57,9 L, 89 170
50 R x 65056 22,4 8.9 2.51 .283 6.9 1.73 250 T1.3 6.08 262
51 65015 16,3 3.8 0,65 .223 4,6 1,14 250 61,4 L, k9 166
52 R x 65015 20.3 6.2 1.51 .260 5.6 1,35 243 67.3 5.62 227
53 65018 19,7 Sl 1,04 193 5.9 1,31 223 61,6 3.95 1L6
56 R x 65018 19.8 6.2 1,66 .267 5.0 0.93 .183 66,0 5.23 207
55 65028 29,5 9.9 2.31 «233 10.5 2.k5 .233 78.9 2.87 135
56 R x 65028 26,7 7.6 1,32 .170 7.2 1.5k 217 86.8 L,98 259
57 65046 20,u 8.1 1.91 o237 6.8 1.58 .230 59,9 L,71 .170
58 R x 65046 23,3 8.6 2.25  ,263 7.0 2,36 .330 62,7 6.16 232



i?ﬁble A2, cont.

Code _-Pedigree Panicle Panicle _Panicle Ratiol! Panicle Panicle branch Retio< 3rd ~~~ 3rd . Leaf _
TR length branch branch breanch length at '~ Leaf  Leaf Area
length length at length third node "~ Length ~Width Index
at 1lst node first node at 3rd node excluding - ' TR
excluding T racemes ‘ :
. racemes i . ) S T
‘59 65052 21.3 8.6 2,70 .323 7.6 1.72 .223 65,k 5,18 20L
60 R x 65052 21.5 7.9 2,05 260 | 6.4 1.49 .233 64,2 6.05 234
61 65105 23.0 - 9.8 2,70 .277 8.6 1.83 21T 59,7  3.60 129
62 R x 65105 24,3 8.2 2.07 «257 6.8 0.91 133 71,3 L,97 213
63 65061 27.5 11,5 3.32 «287 7.6 " 0,72 093 58,7 2,96 -104
64 - R x 65061 25.k 9.0 2,61 .293 8.3 1.35 163  65.1 4,72 185
65 65022 21,7 9.6 2,42 247 8.2 1,89 230 56,9 5.33 182
66 R x 65022 23,5 9.1 2,71 .300 7.6 2,09 «260 61,3 ° 6,45 238"
67 65023 21.6 9.0 2.65 «293 7.8 2,21 .283 60,2 1,86 176
68 R x 65023 22,3 8.1 2.29 . 287 7.8 1,57 230 66.0 5.83 231
69 . . 65053 20,7 8.2 3.20 .Loo 1.7 1,94 .250 62,4 5.11 191
70 R x 65053 22.2 . 1.8 2,01 «257 6.7 1,L3 213 61,0 5.87 213
106 M x 65038 20.9 - Te3 2.05 »283 6.6 1.68 250  67.3 5,73 194
110 M x 65156 25,2 8.9 2,83 317 7.9 2,59 330 73,3 4,75 209"
111 M x 65153 27.0 2.5 2.97 .310 9.2 2,39 «263  TT.T . 5.37 251
112 M x 65155 29.3 9.9 2.,k .250 9.k 1.94 .203 82,5 5,18 255
113 M x 65148 2L,7 9.7 ‘2,97  .307 8.5 1,88 223 65,1  L4.;68 18k
11 M x 65037 29.3 9.4 1,48 157 9.7 1.57 157 86.1 ~ 5,53 285
115 M x 65053 22,8 6.1 2,68 - .30 7.3 2.13 293 66,7 5.78 231
97 Greenleaf 27,8 12.9: 3.43 «267 10,0 1.87 190 71,3 2,71 116
99 Forage ) _ R
. Farmers 26,7 11.3 2,61 .237 9.3 2.36 - 262 76,6 4,51 -207
103 Redlan "B" 21,3 7.0 2.04 «294 6.b 2.07 «330  65.4 5,94 233
105 Martin "B" 23.6 « 1.9 2,70 383 &,2 2.13 »335__ 60,6 6,31 232
TuKey .Co h.( 302 1.81 .208 5.6 1.35 170 15,2 1,15 713"
TuKey 01 5.1 3.5 1.97 .227 6.1 1.47 © L1855 16,6 1,25°

g

1Ratio of panicle branch length excluding racemes to

2Ratio of panicle branch length exéluding récemés to
‘the whole panicle branch length at first node.

the whole panicle branch length at third node.



»;'i'gbieJB. Intercharacter phenotypic, genotypic and environmental correlation coefﬁcients for 11 grain.
. . sorghum parents

: % Welght of ~ Days %o T L2 —
Character Threshing 100 Seeds Half Bloom  Height _Pfotein Lysine 011 -
Gra.in et «636%% -.018 o456 ol =383 140 - +Oh1
yie1a G «669 -.065 .565 .516 -.607 .608 .ol6
S gttt «535 <314 Ry -+160 © «267 -.128 +0h1
P .::53 .561% .Ggg** -.0l5 .3'63 . 5;2*
SRS N ¢ ° 77 .703 07 -.137 1.40 05 :
;jm“hi"g E 433 =370 .0k9 .226 -.213 ~+050
p .298 .518% 568% .329 < TOT##
.weigh'c of e :
. G .319 .538 .602 1.164 «T5L°
100 Seeds E -.300 101 557 -.h62 -.015
. . P L) 669** hat Zhh L] !‘05 [ ] 2%
Days;to_ v
X G ° 6”6 “~o 263 1- l‘07 L) 2%
Helf Bloom ,063 -.303 .106 +378
A P .085 «250 R
, E J1h2 . =002 «260
T P -365 487
%Protein G -.129 563
u A E 06& OOQ!"
4 Lysine ¢ .285

-.1874

Phenotypic correlation ¥ Significent at .05 level
ﬁ Genotyplic correlation

*¥%3ignif.cant at .01 level
ﬁ*Emrironmental correlation

2y



‘T@l@le_ A“ Intercha.racter phenotypi.c, genotypic and emri.ronmental correlation coeffieients 1n 11 grain
;f;; sorghum hybr:lds. a . ‘

- - Welght of Days To — - —
. _Character Threahing 100 Seeds Half Bloom Height " Protein Lysine
R , - pt . 232 - 148 . =.081 -.076 _.29]{ ) .00k |
| o S | SHE loho st
+3%0 .78 8 e T2
| - +666% « 560 =200 .3137'{:('1.:3_?7:':"':"J“"; 5

- oThT 602 -.737
-.386 -.203 ‘ .191
' "0127"- ' f 0336 R 7k )
215

Threshing
Weight of
»:100 Seeds._ P

‘Days to " o
f.Half Bloom ;li

Height

-.679

G
P

G N
B
e
B
G
B

P
“E
P
- G
. 1

* Significant a.t .05 1eve1
. ®xsignificant a.t ~0L 1eve1

¥ Phenotypic correlation
1t Genotypic correlation
iﬂ"’mvironmental coz:relation

£



fable AS5. Intercharacter phenotypic, genotypic and environmental correlation coefficients for 35. su’dangrass‘

lines.
% Welght Days %o I 3rd 31 Leaf . ——
- Thresh- of 100 Half Panicle Leaf Leaf  Area v 4 9 ‘ g
~ Character ing Seeds Bloom Height Length Length Width Index Proteirn Lysine 041
Gratn pt oSLO¥* .3U3%  ,360% -,016 -.006 .273 268 . Lok* .,50B%* ,318  .,335
yiexa - G 657 h20o k73 -.0h7 -.025 .309 «300 U455 -.762 408 -,072
EMT 20 128 -.033 .09 .133 .212 329 331 168 «191 +160°
4 P 080 151  .066 -.21% .026 .048 073 - -.281 +169 <265
Threshing O o120  .269 .070 -.377 .066 .078 o121  -.uk5 .278 «398
E 047 -,038 .100 .087 -.050 010 011 -.107 .083  .165
y P -028{ 0092 -e 117 - 221 . 528** ollQh** —.0!&0 ~e 152 -03!‘0*
Joaght of =300 .088 -.117 -.237 .49  .531 -.086 -.218 -.362
100 See?s
E =130 143 -,147 -.0k6 «138 «051 .312 019  -,003
'nays' 'to P «319 -.127 .269 .008 127 - L6THx ,3093% 232
mf Blom G 0351 -.127 .267 QM olzh -.ll»92 .501 0237
B ' E -.Oh7 -e lhb 0293 0058 0161" "'.327 .211 01"2
o P 298 .295 -.173 -. 054 =031 =178 -.016
Heisht G .320 .322 ~e 193 -0%8 -.06& -.230 ~e 021
E ~e 018 [ ] 050 * 1!"3 [ 4 085 [ ] 175 had 078 .pso
. p - P 06!‘6** e 5""7** e 333* -.055 -.206 -.Oh'f
i:“nét",lf G 692  -.565 -.355 -.052 -.305 -.052
E «.059 .07) ~O4T -.112 <137 . .090
yiia P -.ho2x  -.025 -.hokx  ,058 ..072
Taeaf g 50 -.103  -.483  .ok8  -.o78
. e E .!‘29 0799 0109 <121 002
i P o922%% . 137 «339% -.162
3ﬁt£eaf g . 933 ~e 157 O 1128 ~e 171

862 <054 .2L9 .062

h9



'T:Vfa;"lﬂ.‘éfl\s,,::eon‘h. '

7 Velght Days to 3 3 SM et .

e . ‘Thresh- of 100 Half Panicle Leaf  Leaf Area ¢ ¢4 4.

- Character ing Seeds  Bloom Height _ngth  Length Width _ Index Protein Lysine 011

T pt =306  .37T* -.185

ir"::';:gex Gt =365 475  -.201

SN P - «T00%* ,318

% Protein G -.818 .360

S P - =e13h

4.Lysine G =212
Lysd =

- .126

%+ Phenotypic correlation
+4 Genotypic correlation
tttEnvirommental correlation

* Significant at .05 level
*%Significent at .01 level



fl‘able A6, Intercharacter phenotypiec, gen
and Martin sudangrass hybrids.

otypic and envirczmental correlation coefficieénts for 43 Redlan

% Welght Days to 3xd 3rd 3rd Leal
. ‘Thresh- of 100 Half Panicle Leaf Leaf  Area 4 9, 4

Character ing Seeds Bloom Height Length Length Width Index Protein Lysine 011
Gmm ” 4 h79** - 011 - 15h ;. 131 ] 068 [ ] l‘32""' [ 302 [ ] 569** e 193 ° 1h6 -e 1h3
Yield fo o 563 e 01'7 . “s 215 e ]J.6 [ ] 0“7 . 558 [ ] 392 07& e hzll' ] hZO ~e 179
Ettt .s19 <091 L0775 =171 .180 062 .0k6 067 .118 -.116 «s053
% P .2% ~e 175 ~e 031 0015 .1.'!.’4 o3h8* 0359* 0086 -0061 - 0181‘
Threshing © «609 -.315 ,126 -.008 ,256 oS0k 961 - .399  -.247 437
. E .0814 e 133 e 183 0%7 oOlh "0092 -0059 e 069 0009 .011
Welght of F ~.361% -,312% -,371% -,367* o0kh  -,245  ,5T1¥%% .,Shissx 253
100 Seeds © =370 -.hk0 -,432 -.L34 .056 -.299 634 -e737 . «250
E - 33"’ 0133 -0009 - 0’48 ".009 "00')1'> . 05!‘8 -ol‘hl 0261"
Days to P JL61¥%  ,0h3 «290%  -,063 .166 -.533%% Loox* ,188
Helf Bloom O «5T1 <055 «315 -.070 «190 -.T16 681 <267
E -.051 -.069 125 -. 021 066 - 347 083 «251
P 82 _3gexx _,231 .1 021  -,115 -.008
Height G «595 .493 291 <170 -+ 060 -, 046 -.041
E -. 045 «009 .089 «056. 159 - .224 «102
3 P 65hx% - 277 287 -.042 -,060 .195

Panicle -
T G T2k -.334 .318 -.065 . ,159 .236
Length E 170 101 .16z 007 .17 -.028
" P -1bk  662%x ..223  ,166  .026
ie’ggi‘gaf G <219 640 ~.268 .248 «060
) E 02!‘!‘ 0773 -.1&) " +100 0125
: y P 06"‘3** -.2].1- .207 ".039
F%ﬁtﬁm G 607  -.313 .30 .07k
o E .79’ et 037 ® 131" .X—OB

99



h'.vhffble' A6 . coni. ‘

g Veigmt Daysto N 3xd 34 3rd Leaf - .
'.l'hresh- of 100 -Half - Panicle Leaf Leaf ma A % N % s ‘ ke
:OUJJ |:'_ 0 0 FR . )

hrea Index ppit

- ¢ Lysine

't FPhenotypic correletion
tt Genotypic correlation
- tttEnvironmental correla.tion

* Signifi.cant a+ .05 level
**Significant a.t . 1 1eve1



