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ABSTRACT: Non-allelic interaction scaling tests (A, B, and C)
coupled with joint scaling test x° and six parameters model were
applied to test the adeqacy of genetic model and estimate the nature
of gene effects for; heading date (days), plant height (cm.), number of
grains/spike, number of spikes/plant, grain weight / spike (g) and
grain yield / plant (g} using the six generation (P, P;, F,, B, B; and
F;) of four wheat crosses; 1. Gemmeiza x Sidsl, 2. Sakha 69 x Sakha
92, 3. Sids 7 x Giza 160 and 4. Giza. 164 x Sakha 8. Arandomized
complete block design with three replications was used. The obtained
results indicated the importance of addltlve genetic variance (D) in
the genetic control of heading date (3 cross) and grain weight/spike
(all crosses) the value of (H/D)™ less than one. While the dominance
genetic variance (H) was found to be the prevailent type controlling
for the remaining crosses in the studied characters and the value of
(H/D)” was more than one fore these characters.

Heritability in narrow sense was high for heading date (3™
€ross) and grain weight/spike (3% and 4% crosses); while ranged from
0.11 (4- cross) to 0.32 (2™ cross) for grain Yyield/plant. The non-
allellic interaction tests (A, B, and C) coupled with joint scaling test
(x?) revealed that simple genetic model was adequate for e A)lammg
the inheritance of heading date (all crosses), plant height 2% and 4%
crosses) number of grains / spike (2™ and 4% crosses) and number of
spikes/plant (all crosses), whereas, epistasis played a great role of
controlling grain weight/spike and grain yield/plant (all crosses) and
for the remaining characters and crosses. Additive (d) and additive x
additive (i) interactions were sngmﬁcant for plant height and number
of grams / splke for 1 and 3™ crosses and grain weigh t/ spike
for 2 and 3% crosses. However, dominance (h) and the digenic
interaction type dominance x dominance (L)controlling number of
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grains/spike (12 and 3™ crosses), and grain weight/spike (25-‘1 and 31'{1
crosses).

The additive (d) were significant and mere importent for
grain yield/plant for all crosses except 2" cross; while additive x
dominance were significant for all crosses except 1¥ cross. In general
understanding the type of gene action controlling mechanism of the
vield and yield attributes coupled with the reproduction system are
considered the main limiting factors for choosing the appropriate
breeding method. These information are of great interest for plant
breeder to release high yielding wheat cultivars as well as early

mature ones.
INTRODUCTION

The success in breeding
programme depends on the amount
of variability present for different
characters in a population and its
efficient management and
utilization. Assessment the type of
gene action for yield and yield
attributes may help breeder to
choose the method to improve
grain yield indirectly. Several
studies  were employed to
ascertaion mode of gene action in
wheat. In this respect. Mitkees
and Dawla (1983) for number of
graims / spike and grain yield /
spike, Chatrath and et al., (1986).
They -showed that the simple
additive dominance genetic model
was adequate to explain the
genetic variation for grain yield

and the x° values were non
significant, Joshi (1986) and
Mahdy (1988) found that

dominance gene effects were

important than the other effects for
yield and yield attributes.

The inheritance and genetic
model for grain weight/spike were
investigated by Al Kaddoussi and
Eissa (1989). They indicated that
digenic model was appropriate to
ascertain the genetic control for
grain yield. Non allelic interaction
tests (A, B, and C) and six
parameters genetic model to test
for epistasis were studied by Eissa
and Al Kaddoussi (1989) in durum
wheat. The simple genetic model
was found to be adequate for
explaning the genetic vanation for
number of spikes / plant number of
grains / spike and spike grain
weight by Hassan (1993). Shafey
et al (1993) using six populations,
indicated that the additive gene
action was the predominant type
controlling plant height, heading
date, number of grains /spike
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grain yield / plant. Very limited
studies were carried out to study
the genetic control of yield and
yield attributes characters in wheat
Al Kaddoussi (1996), Awaad
(1996); Sharma et af (1996);
Shehab El-Din (1997), Salama
(2000 a and b) and Salama and
Samia (2002).

MATERIALS AND METHODS

1- Describtion of the parental
genotypes and experimental
procedures:

The present study was
carried out at Tag El-Ezz Research
Station, Dakhlia Governorate
during three winter successive
growing seasons i.c.; 1999/2000,
2000/2001 and 2001/2002. In
1999/ 2000 season the parental
wheat genotypes of local origin
were grown and four crosses were
made by hand; Gemmeiza 1 x Sids
1, Sakha 69 x Sakha 92, Sids 7 x
Giza 160 and Giza 164 x Sakha 8.
The pedigree of the parental wheat
genotypes are shown in Table (1).
In the second season. 2000 /2001
seeds of four Fi’s were sown to
produce F; plants and crossed
between P;. P; and F; to obtain
backcross 1 (B (F, x Py
backcross 2 {13;) (Fyx Psjand P x
P> (Fy; seeds) and the F, plants
were selfed to produce F; seeds. In
the third season 2001/2002, the
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obtained seeds of the six
populations (P,, P, F.F;, By and
B;) of the four crosses were sown
on 20% November 2001 and
evaluated using a randomized
complete block design with three
replications,  Rows was 2m.
Length. Spacings between rows
was 20 cm. While it was 10 cm
between plants. Plot area was 6m’
(2m x 3m). The experimental plot
consists of two rows for each
parent, F;, and backcrosses and
five rows for F, generation. The
recommended agricultural
practices of wheat production were
applied.

2- Recorded data :

The studied characters
were; heading date (days), plant
height (cm) number of grains/
spike, number of spikes/plant.
grain weight/sptke (g.) and grain
yield / plant (g.). Date were
recorded on 10 competitive
individual plants for each of the
parental genotypes as well as I;’s.
20 in B] and B)_ and 50 in Fi, were
labeled in each replicate.

3- Biometrical analysis:

The “t” statistical test was
apphied  to test the differences
between parental genotypes for the
studied characters before
considering the  biometrical
analysis.
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a- Testing for the genetl!c moJe’.‘

The scaling test A, B, and
C were applied according to
Mather and Jinks (1982), formulae
to test the presence of non-allelic
interactions were as follows:

A:2§|“ ‘P'gﬁfh

B=2B,-P,-F, and

C=4F,-2F, - PP,

Joint scaling test proposed
by Cavalli (1952) as indicated
was applied to test the adequacy of
the genetic model controlling the
studied characters. Due to the
unknown biased effect of
nonallelic interaction. the simple
genetic model (m), (d) and (h) was
applied when epistasis was absent,
whereas, in the presence of non-
allelic interaction the analysis was
proceeded  to  estimate the
intcraction types involved using
the six - parameters genetic model
of Jinks and Jones (1958) as
tollows:

m = Mean of I

d= Additive gene effects =
B-B;

h= Dominance gene effect

=F, -4F, <) P1 (%)
P, +28B, + 28B,.

i = Additive x Additive =

28, + 28 — 4F,,
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].—- hnmmi hpqm'mange =

Bi- % Pi- ﬁz + i Fz and
|=Dominance X Dominance
=P, + P, + 2T, + 4F>-
4B, - 4B;.

The significancy of genetic
components were tested using “t”
test as follows,

effect

Tt=
\r variance of effect

The genetic components of
variance for each character in the
studied crosses were partitioned
into additive (D), dominance (H)
genetic variance and
environmental variance (E) using
Mather (1949) and Mather and
Jinks (1971) formula as follows:

Ey = Y (VP; + VP + 2VF)),
D =4 VF,-2(VB, + Vi3,
H =(VB; + VB, - VF, - Ew) and

F=(VB, - VB))
(H/D)*® = Average degree
of dominance

F/ADxH)® provides Little
evidence that the dominance at
different loci are particulary
consistent in sign or magnitude.

Heritability in narrow sense
(Tn) and Heritability in broad
sense (Tb)were estimated.
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RESULTS AND DISCUSSION
1- Mean performance:

Before considering the
biometrical analysis for the studied
character the “1” statistical test was
applied for testing the paremal
genotypes involved. The “t” value
was significant, suggesting that the

employed parental wheat
genotypes displayed  enough
amount of genetic variability.

Thus, genetic differences for the
genes  controlling the studied
characters were detecied (Tables 2
and 3).

Mean and standard error of
the six populations (P, P2. Fy, Fa.
B;. and B;) of thc four wheat
crosses for the studied characters
are given in Tables (2 and 3).
According to the mean of F; as
compared with its standard error
(SE). Results indicated that the F,
was earlier than the early heading
parent for all crosses, except cross
4. Whereas, the F| exceeded its
high performing parent (HP) for
number of grains / spike (all
crosses except 2% cross), grain
weight/spike (all crosses) and grain
yield/plant (all crosses except 3™
cross). These results provide
evidence for the presence of
overdominance gene effects and
the increasing alleles were more
frequent in the genetic constitution

1399

of wheat parental genotypes, and
that dominant gene were dispersed.
The F, means were close to the
intermediate point for plant height
(1% and 4% crosses), number of
spikes/plant (3™ and 4% crosses)
and grain yield / plant (3™ cross),
indicating the predominant of
additive gene effects in the
inheritance of these characters.
Whereas, F| mean were less than
the smaller parent (low performing
parent) for plant height (2™ and 3%
crosses), number of grains / spike
(2™ cross) and number of
spikes/plant (1¥ cross), indicating
the predominant of decreasing
alleles over the increasing ones for
these characters in these crosses.

The T> mean of the four
studied crosses in each character
indicated high vaiue from high
parent for heading date (4m Cross),
plant height (1* cross). number of
grains spike (all crosses except ond
cross), grain weight /spike (all
crosses) and grain yield / plant i
and 4% crosses) indicated
appreciable amount of genetic
variability for these characters in
the corresponding crosses.

2- Component  of genetic

variance:
The assessment of the genetic

variance Table (4), revealed that,
the dominance genetic variance
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(H) were higher in magnitudes
than the corresponding additive
(D) ones for, heading date (all
crosses except 39 cross), plant
height, number of grains/spike,
number of spikes/plant and grain
yield/plant  (all crosses). This
resulted in average degree of
dominance (H/D)*’ more than
unit. However, additive component
(D) was found to be the prevailed
type controlling heading date (3™
cross) and grain weight/spike (all
Crosses). Thus, phenotypic
selection would be effective in
early segregating generations. The
negative value for “F” together
with the ratio F/(HDY, for
heading date (2"*d and 3% crosses),
plant height (all crosses), number
of grains / spike and number of
spikes / plant (1% and 34 crossesg
grain weight/spike (1* and 4%
crosses), and grain yield / plant (1%
and 2"  crosses), thus the
decreasing  alleles' were . more
frequent. But, for the remining
characters in four crosses the
increasing allels exceeded the
decreasing ones. Heritability in
narrow  sense were high for
heading date 3" cross (0.61)and
erain weight / spike for 3 and 4™
Crosses (0.53 and 0.55
respectively.  suggesting  the
importance  of straight forward
phenotypic  sclection method to
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mmprove characters 1n this respec{
Al Kaddoussi and Eissa (1989),
Hassan (1993) and Awaad (1996).
But for the remaining characters
heritability values ranged from
(0.11) for grain yield / plant (4"
cross) to 0.46 for grain weight /
spike (1* cross). These results are
in accordance with the findings of
Hassan (1993), Al Kaddoussi
(1996), Salama (2000 a, b) and
Salama and Samia (2002).

Heritability in broad senes
were low for grain yield / plant and
ranged from 040 to 0.57 is
quantitively  inherited and the
grain yield/plant greatly affected
by environmental change.

3- Adequacy of the genetic
model: :

Data presented in Tables (5
and 6) provide evidence for
insignificant (A, B and C) non-
allelic interaction tests and joint
scaling test (x”) for heading date
(all crosses), plant height (21*1g and
4% crosses), number of grains
/spike (2™ cross), indicating that
the simple genetic model (additive
— dominance model) was adequate
to explain the genctic variation
controlling the inheritance of these
characters in different crosses.

The estimates of types of
gene action based on the means of
the six generations of these
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chardcters using simple genetic
model [(m) (d) and (h)] showed
that additive (d) gene action was
the main component controlling
the inheritance of these characters.

These results are in
accordance with those of Pawar et
al (1988) who detected main and
first order types at gene
interactions of additive x additive
for heading date and Hassan
(1993) for plant  height.
Significantly of the non allelic
interaction A, Band C and y° for
yield and its component was found
by Ketata es al, (1976) and Eissa
(1994), Al Kaddoussi (1996)and
Awaad (1996).

The most important digenic
interactions as computed by the six
parameter genetic model were;
additive x additive [i] for plant
height and number of grains/spike
(1% and 3" crosses). Whereas;
dominance x dominance [l] were
the prevailed type that controlied
number of grains/spike (1% and 3
crosses) and grain weight/spike
(2™ and 3" crosses).

The additive x dominance
interaction types were controlling
the plant height and number of
grains/spike (1¥ and 3™ crosses),
grain weight /spike (1 and 2
crosses) and grain yield / plant (ail
crosses  except 1% cross).

~and
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Significanty of the non allelic
interaction A, B, and xz for yield
its compared was found by
Ketata er al (1976) Eissa (1994),
Al Kaddoussi (1996) and Awaad
(1996).

These information are of
great interest for wheat breeder 1o
improve  and release wheat
genotypes to raise grain yield and
early mature ones to overcome the
gap between production and
consumption in Egypt.
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Table (1): Pedigree of the studied parental and local wheat
genotypes.

Serial Genotypes Pedigree

number

1 Gemmeiza 1 | Maya 74/ Dn//1160/ 147/3/Bb

Gall /4/ Chat “S”

2 Sids 1 HD 2172/Pavon “S” // 1158
57/Maya 74 “S” SD 46

-45D-25D-15D-05D

—
3 Sakha 69 | Inia/RL 4220 //7C/Yr “S”
4 Sakha 92 Napa 63 / Inia 66 // Wern “S” o
5 Sids 7 MAYA “S”/MON “S"/CMH

74A 592/3/SAKHA 8*2

6 Giza 160 Chenab 70// G. 155.

7 Giza 164 Kvz/Buha “S” // Kal / Bb

8 Sakha 8 Indus / Norteno “S”




Table (2): Mean performance + standard error of six populations ('f)],-lsg, F,, F,, B, and ﬁg)
of four wheat crosses for heading date, plant height and number of

grains/spike.
Crosses 1 p 3 4 1 2 3 4 1 2 3 4
Characters
population Heading date (days} Plant height (cm) Number of grains/spike
P, 8383+ | 8562+ | 79.88+ | 88.31x | 9232+ | 88.20+ ]| 8233+ | 9416 | 5221+ | St.02x | 6870+ ] 54.66+
0.12 0.22 0.20 0.08 0.35 0.43 0.37 0.32 0.16 0.08 0.23 0.21
P, 94.60+ [ 93.88+ | 89.99+ | 9832+ | 10400+ | 9970+ | 88.13+ | 1068+ | 64.60+ | 58.86x | 5531+ | 48.06+
0.10 0.20 0.12 0.15 0.28 0.36 0.22 0.44 0.14 0.09 0.18 0.23
A
F, 8232+ | 8199+ | 7532+ | 10230+ | 10041+ | 8592+ | o2+ | o9sazx | 7241+ | S00+ | 79.20+ | 5630+
0.25 0.26 0.20 0.20 0.47 0.54 0.48 0.50 0.2%5 0.21 0.28 0.30
F, 83.66+ | 84.40+ | 77.48+ | 10140+ | 10621+ | 86.40+ | 80.76+ | 100.40+ | 6930+ | 5232+ | 7211+ | 55.0+
o 0,22 .28 0.25 0.25 0.37 0.26 0.36 0.18 015 .18 0.20
B, 84.71+ | 8320+ | 78.50+ | 9394+ | 9363+ | 86462 | 8112+ | 9321+ | S1e0+ | S061+ | 6830+ | 8511+
0.39 047 0.55 68.76 9.51 0.38 0.61 0.86 038 0.28 .39 0.42
B.. 90,30+ | 88.40+ | 83.70+ | 99.60+ 1055+ | 87.30+ | 89.93+ | 10122+ | 6220+ | 5541+ | 59.11+ | 51.60+
0.45 0.39 ¢.42 893 0.48 0.81 0:56 0.758 0.32 0.30 0.34 0.45
“et test o P " " o " - » e o e "

Z

Srndo

vr

nis

T00Z (S)YeN 62104 “soy°

sopl
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Table (3): Mean performance + standard error of six populations (1_31, hlg’g, -f':l,Tf 2,%; and ﬁg)
of four wheat crosses for number of spikes/plant, grain weight/spike and grain

yield/plant.
Crosses 1 2 3 4 1 pA 3 4 1 2 3 ]
Characters :
Population Number of spikes/plant Grain weight / spike (g.) Grain Yield / plant (2.} _
P, 5.40 + 570+ | 220+ 5.10 + 240+ 262+ | 420+ | 204 + 12.83 + 11.89+ | 8.1t + 10.41 +
0.08 0.05 0.13 0.03 0.05 0.06 .06 0.03 0.16 015 812 0.17
P, 730+ | 660+ [ 630+ | 640+ f 298+ [ 273+ | 285+ { 282+ { 1682+ [ 1481+ {1239+ | 1382+
8.07 0.05 098 0.04 0.85 0.03 0.03 0.03 0.12 0.4 0.14 0.18
F, 520+ f Sa0+ | 280+ | sS40+ | 322+ | 31+ | as2+ | 2914 § 1773+ | 1622+ | 1092+ | 1651+
0.16 0.09 812 0.06 0.06 0.08 0.07 0.04 0.28 0.17 0.15 0.18
F, 530+ | 540+ | 290+ | 590+ | 300+ | 342+ | 487+ | 308+ | 1449+ | 1508+ | 11822 | 1560+
0,08 0.06 0.08 0.65 0.02 0,02 0.03 0.02 0.07 .07 0.06 0.07
B.. 500+ | 560+ | 260+ | 560+ | 262+ | 232+ | 442+ | 2774 ] 1242+ | 1so2s 11361 § 18224
0.17 0.13 0.19 0.1 0.0%5 .04 0.05 0.04 0.16 0.16 0.14 015
B., 630+ | 630+ | 520+ | 626+ | 350+ | 36+ | 320+ | 328+ | w661 | 1599+ | 1352+ | 1679+
0.16 0.4 | 017 0.12 0.04 - 0.05 0.03 0.03 0.15 015 0.15 .19
6.tn test *i ke * b . ok L2 *R £33 ek * % wk LT *h
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Table (4):

Components

of genetic
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variance, derived

parameters and heritability in broad and narrow

sense for studied characters.

Parameters
Characters | Cross | D H E Fo{ ovoes | oE@HM T | T,
I 8.34 1792 1 1.79 117 1.46 0.10 9.“ 083
Heading 2 10.08 1528 | 236 | -1.62 1.23 .13 6.45 0.80
date (days) 3 16.94 1480 | .72 | -2.63 68.93 B.17 0.61 .80
4 1340 [ 48.24 | 1.56 | 3.28 .90 0.06 0.33 0.92
1 9.58 1452 | 389 | -0.58 1.23 1.04 033 0.68
Plant height 2 1200 | 3192 | 4.69 | 0.9 2.66 8.05 0.32 0.75
(cm) 3 6.26 2480 3.8‘6 4.9 1.99 -0.08 0.24 0.71
4 798 3888 | 439 | -2.23 221 £4.13 0.22 0.77
| 7.16 1352 | 198 | 2.24 1.37 -0.22 0.40 0.78
Number of 2 590 I1.56 | 148 | 034 1.39 0.04 0.40 0.80
grains/spike 3 648 13.04 | 242 | 094 142 -0.19 0.36 0.73
4 4,78 19.84 § 2.62 051 2.04 0.05 0.24 0.74
1 2.14 7.28 0.86 -0.01 1.84 0.002 6.28 0.77
Number of 2 0.98 6.96 0.70 | 0.25 278 0.10 0.16 {69
spikes/plant 3 1.18 908 .13 | -035 2.77 011 0.15 0.70
4 0.84 6.12 050 | 026 277 0.11 017 | 079
| 332 1.36 i.61 | -0.61 0.64 0.005 0.46 055
Grain 2 298 2.20 1.36 | 0.01 0.85 0.004 044 0.60
weight/ 3 5.04 2.16 1.69 | 0.04 0.65 0.003 0.53 064
spike (g) 4 3.50 1.49 1.08 | -0.01 0.64 0.004 0.55 0.66
i 4.46 8.0 6.3 -0.40 1.35 007 0.21 0.40
Grain yield / 2 7.12 11.20 4.72 | -0.60 1.25 -0.07 0.32 0.57
piant (.3 3 52 1660 | 426 | 662 | 336 p.12 008 1 0.5
4 2.4 1508 | 534 § 092 .59 0.15 0.1 048
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Table (5): Testing for non-allelic interactions (A, B and C), y* and six parameters genetic mode! for

heading date, plant height and number of grains / spike of four wheat crosses.

Joint .
Parame- o Non-allelic interaction test sl“" Six-parameter genetic mode!
ters e ng
z] A B C Just] m 1} thi fi lil L
? Xt
1 327 3.68 -9.43 NS, B3.66%* 5,594+ 8.49 - - -
Heading +1.93 +2.1% +4.58 +h.21 +0.84 +7.03 - - -
date 2 -2 093 -5.88 N.S 84.40** -5.20** -2.16 - -
(days) +1.36 +1.24 +498 +0.22 +0.86 +147 - .
3 .44 2.09 -10.59 NS 7778 -4.80%* 6.08 - - -
+2.52 +2.00 +5.68 +0.28 +1.97 +8.75 - - -
4 -2.73 -1.42 14.37 NS | 101.40** -5.66%* -9.53 - -
! +3.32 +4.07 _+7.53 +0.41 11,69 +13.69 - - -
\ -5.47 6.59* 27.70%* *x 106.21%* 11.87%* -24.33*+ -26.58* 603 25.46
+2.86 +2.67 +6.51 +0.25 +0.99 +8.59 +7.96 1158 +22.35
Plant 2 1.28 0.58 -12.54 N.S. 86.40 -S40 857 - - -
height +4.21 +3.93 +8.87 +0.37 1.37 12.94 . . -
{cm2) 3 0.79 12.61** -5.9 b 80.70 -8.81** 13.19 19.30* 1.7+ -32.70
+3.29 +2.94 16,67 +0.26 £1.17 +9.47 +B.84 +1.32 +25.39
4 -286 0.52 10.40 NS 1040.46 -8.01%* -18.10 - - -
+4.26 +0.94 +8.52 4036 | +161 +12.89 . - .
1 -21.417* -12.61** 15.59*+ hid 69.30** -10.6** ~35.60%* -49.6** R | 83.61*~
+1.03 +1.67 4,18 +0.18 +0.70 +6.11 +5.68 +H77 1538
Number 1 0.18 202 0.54 N.S. 82.32** -4.81%* -2.17 - - -
of +1.14 +1.15 +3.41 +0.15 +0.58 +4.97 . . -
Grains 3 -0.3*%* -16.299** 9.03* wh T2 145> 9.19%+ -14.92* -33.62** 3.99% 58.21**
fspike +2.07 +1.82 +4.41 +0.18 +0.73 +6,18 +5.80 +0.83 +16.09
4 -0.74 -1.16 4.68 NS 55.00%* 3.5 -1.64 - - -
+2.19 +2,33 +4.84 +0.20 +0.8"7 +7,09 - -




Table (6): Testing for non-allelic interactions (A, B and C), * and six parameters genetic model formula

number of spikes / plant. grain weight / spike and grain yield / plant of four wheat crosses.

Joint
™
Parameters § Non-allelic interaction test sic:gl Six-parameter genetic model
Character Z A B C test m 1] [h] tij il (L]
’ X
1 -0.60 a.10 -1.90 NS. | 530+ 1.30%* 0.25 - - -
Number +0.81 +0.86 +1.83 10,08 +0.33 +2.73 - - -
Of spikes 2 0.40 0.90 -0.90 NS | 5.40%* 6.70** 1.15 - - -
/ plant 0.66 0.70 1.42 0.06 0.27 2.15 - - -
3 0.30 1.30 -2.5 NS | 2.90%* 2.60* 2.55 - - -
+1.04 +0.88 +1.97 10.08 +0.36 +2.89 - - -
4 0.70 6.60 1.30 NS | 5.90* 0.60** 0.35 - - -
+0.53 +0.58 +1.11 +0.05 +{0.23 +1.78 - - -
1 -0.38 0.80* 0.58 *h J.10** -0.88** 0.37 -0.16 -0.59** .26
£0.37 +0.27 +0.66 +0.14 +0.09 +0.76 +0.68 +0.19 0.31
Grain 2 -1.09%+* 0.36 2.1 *H 3.42%* 1 -0.78*% | .2.40%* | -2.84** | .0.67** ] 3.57**
Weight/ +0.22 +0.32 +0.60 +0.14 0.09 0.75 0.68 0.17 0.61
Spike 3 -0.18 -1.27%% | 2.79*+ i 4.89%+ 1.22%* | -2.95%% | -4.24** -0.13 5.69%*
ig) +0.33 +0.34 +0.85 +0.17 +0.11 +1.01 1092 +0.20 +1.63
4 0.55** 1.13%* 1.94%+ .4 3.08%* | -0.51** 0.41 -0.22 -0.03 -1.5
+0.23 +0.23 0.54 +0.15 +0.07 +0.65 +0.60 +0.13 +1.44
i -8.72%* -1.33 7.18%*% w* 14.49%* | 4. 19** 3.00 0.10 -0.20 6.95
+1.08 1.04 2.5 +0.26 +0.31 +2.71 +1.91 +0.59 +7.64
Grain 2 3.73%* 0.95 4,78+ ** | 15.98%* -0.07 2.77 -0,,10 2.85%* -4.58
Yield / +0.96 +0.91 .09 +0.26 +0.31 +2.60 +1.91 +0.64 +7.05
Plant (g.) 3 kA 3734 4.94%+* bl 11.82%* | _2.22%+ 3.03 2.36 2.06%* -0.66
+(.83 +0.89 +1.82 +0.24 +0.29 +2.34 +1,67 +0.55 +6.46
4 3.52%* 3.25%* 5.15%* e 15.60 -1.5T7** 6.01* 1.62 1.84%* -9.39
+0.95 +1.12 +2.19 +0.26 +0.94 +2.75 1.91 +0.69 +7.63
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