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ABSTRACT

This investigation was conducted at Ismaiiia and Abo-Simble Research
Stations during 2000/2001 and 2001/2002 growing seasons to study the behaviour of
nineteen local collected genotypes and three introduced varieties compared with the
two commercial varieties (Giza-1 and Giza-2) under newly reclaimed land conditions.
In addition to study the relative contributing of yield factors of white lupin. Genotypes
were planted in a randomized complete block design with three replications.

Results revealed significant differences among genotypes for all studied
characters. The introduced sweet determinates Kiev Mutant and Piscevoj were the
earliest genotypes in number of days needed to flower and mature, but they exhibited
the lowest values of seed yield at both locations. The local genotypes Belbies-9 and
Family-9 were most promising for productivity and outyielded the recommended
check variety Giza-1 by 22.86 and 13.88%, respectively, at Ismailia. Meantime, the
local genotypes Ismailia-2 and Algeerb-2 were the most promising ones and yielded
33.78 and 32.28%, respectively, more than the recommended check variety Giza-2 at
Abo-Simble. Moreover, the introduced bitter indeterminate Dijon-2 which retained its
potentiality over the two different envircnmental conditions was superior in seed yield
and represented remarkable increases of 20.88 and 38.79% over the recommended
check variety Giza-1 at Ismailia and Giza-2 at Abo-Simble, respectively. Kiev Mutant
and Piscevoj gave the lowest percentage of seed alkaloid, while Gerga-2 and Dijon-2
contained the highest seed alkaloid percentage.

Highly significant and positive correlation was recorded between seed
yield/plant and each of days to 50% flowering, days to maturity, plant height, number
of branches/plant, number of pods/plant and number of seeds/pod at both Ismailia
and Abo-Simble. Meanwhile, 100-seed weight and alkaloid% were significant paositive
correlation with seed yield/plant at Ismailia. Plant height, number of pods/plant,
number of seeds/god and 100-seed weight were the most important contributing
factors to seed yield at Ismailia (R? = 84.4%). At Abo-Simble, number of pods/plant,
100-seed weight, number of seeds/pod and days to maturity were accepted variables
as significant contributors to the variability of the seed yield/plant (R2 = 70.3%).
According to path analysis, number of pods/plant, plant height and number of
seeds/pod had the greatest direct effects towards seed yield at Ismailia. While, at
Abo-Simble, number of pods/plant, 100-seed weight and number of seeds/pod
proved to have the highest direct contribution to seed yield. Whereas, days to
maturity showed positive indirect contribution towards seed yield variation, at both
location.
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INTRODUCTION

Cultivation of white lupin(Lupinus albus L.) was well established in
classical Greek and Roman times, and may have been practiced in Egypt as
early as 2000 years B. C. The agricultural and nutritional value of lupin is
mainly due to the high protein content and that it belongs to the leguminous
family by its ability to fix nitrogen via symbiosis with Rhizobium, thus being not
only almost self supplying with one of the most expensive fertilizers, but also
leaving nitrogen for the following crop as well as a good-textured and
phytosanitary improved soil. (Gladstones 1970 and Rowland et al., 1986).
Lupin could thus be grown instead of other grain legumes in regions where
these cannot be grown successfully. Nevertheless, exploitation of lupin as a
grain crop in Egypt has been constrained by several factors and the area
cropped to white lupin has declined from 21428 feddan in 1957 to 8883
feddan in 2002*. Therefore, lupin production fails to face the increasing local
consumption of the crop. Increasing crop production is one of the major
targets of the agricultural policy which can be achieved by developing high
yielding and early maturing varieties with adaptation to dry climatic conditions
for increasing the cultivated area through newly reclaimed lands.

To improve this crop and achieve these mentioned goals, there is an

essential need for a wide range of germplasm collection in addition to the
genotypes available. For the germplasm collected to be of use to the plant
breeder, evaluation of the collected material must be carried out and
screened under different environmental conditions. Selected genotypes may
be grown as they are collected or introduced, adaptability trails may be
conducted in the area or they may be used as sources of new genes to
improve the commercial varieties.
Several investigations had conducted lupin genotype evaluation experiments
(Ibrahim et al., 1966; Yassen, 1984; Hoballah, 1991; Khattab et al., 1992,
Nasr and Omar, 1999 and Ashrei, 2000). They found significant differences
among either introduced or landrace genotypes in days to maturity, plant
height, number of branches, pods and seeds per plant, seed index, seed yield
and alkaloid content.

Yield is a complex character determined by several variables. Hence,
it is essential to detect the characters having the greatest influence on yield
and their relative contributions in yield variation. This is useful in designing
and evaluating breeding programs particularly.

Direct selection of yield on individual plant basis is mostly misleading.
Hence, the plant breeder attempts to improve yield indirectly through the
improvement of characters associated with it. Correfation between yield and
its factors is usually practiced in this regard. Positive association was
observed between seed yield/plant and each of number of pods/plant, 100-
seed weight, number of seeds/pod, number of branches/plant, plant height
and days to flowering Ibrahim et al. 1966, Mourad 1991, Khattab et al. 1992,
Espinoza et al. 2000 and El-Sayad et al. 2002). They were found that
correlation was not enough to construct a prediction equation because

* Statistics and Agric. Economic Res. Inst., ARC. Cairo, Egypt.
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several yield components have high correlated with the yield but may
contribute little to precision of the prediction equation for multiple regression.
Stepwise multiple regression might be the appropriate approach than multiple
linear regression due to its sequence in analyzing data of such genotypes.
The basis for accepting or removing an independent variable could be stated
equivalently in terms of error sum of squares reduction, coefficient of partial
correlation or F' statistic Draper and Smith, (1966). Hoballah (1991) and El-
Sayad et al. (2002) found that number of pods/plant, weight of 100 seeds,
number of branches/plant, number of seeds/pod and plant height were the
most important yield factors in the total variation of white lupin seed yield.

Path coefficient analysis which developed by Wright (1921). It divides
corre ‘ation coefficients into direct and indirect effects through alternate path
ways Dewey and Lu, (1959). This helps to develop a suitable selection
strategy. Several investigations have been made to screen such contributors
and to understand their relative contributions towards white lupin seed yield.
Khattab et al. (1992) reported that seed yield is the resultant of positive direct
effects of number of seeds/pod, number of pods/plant and 100-seed weight.
The present investigation was designed to study the performance of 19
selected landraces and 3 introduced varieties compared with Giza-1 and
Giza-2 in order to specify the most adapted genotypes for newly reclaimed
lands of the East Delta and the South Valley environmental conditions. Also,
to study the relative contribution for yield factors and construct a best
prediction model between seed yield and its factors.

MATERIALS AND METHODS

Four field experiments were carried out in 2000/2001 and 2001/2002

winter seasons at Ismailia (East Delta) and Abo-Simble (South Valley)
Research Stations, ARC, to evaluate a set of 24 genotypes of white lupin (L.
albus L.). These included nineteen families, selected from 92 landraces which
collected from different parts of Egypt after that have been assessed and
reported elsewhere Nasr and Omar, (1999), and three introduced varieties,
obtained from Australia and France, along with two commercial check
cultivars (Giza-1 and Giza-2). The studied genotypes, accession number,
origin and some characteristics were given in Table 1.
The experiments were laid out in a randomized complete block design with
three replications. Each plot consisted of 5 ridges, three meters length with 60
cm between. Planting took place in rows (one row/ridge) with double
seeded/hill, 20 cm apart. Agricultural practices were applied as usual in lupin
fields. Data on number of days from sowing to 50% flowering and maturity
were obtained in each plot. Also, seed yield (Ard./fed.) was recorded at
harvest. The chemical analysis of the soil at both locations is presented in
Table 2. Monthly temperature (maximum and minimum) and relative
humidity% are displayed in Table 3.
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Table 1: Accession number, origin, growth habit and alkaloid content of
24 white Lupin genotypes.

Genotypes | Accession Origin Growth habit | Alkaloid content
number
Belbies-5 5 Sharkia Indeterminate bitter lupin
Belbies-8 8 Sharkia indeterminate bitter lupin
Ismailia-2 18 Ismailia indeterminate bitter lupin
Fayed-1 19 Ismailia indeterminate bitter lupin
Fayed-2 20 Ismailia indeterminate bitter lupin
Abo Soeir-1 25 Ismailia indeterminate bitter lupin
Abo Soeir-2 26 Ismailia indeterminate bitter lupin
Algeerb-2 28 Ismailia indeterminate bitter lupin
Beni Suef-1 33 Beni Suef indeterminate bitter lupin
Beni Suef-3 35 Beni Suef indeterminate bitter lupin
Belbies-9 79 Sharkia indeterminate bitter lupin
Family-9 53 Giza indeterminate bitter lupin
Family-11 55 Giza indeterminate bitter lupin
Family-16 57 Giza indeterminate bitter lupin
Local-12 60 Giza indeterminate bitter lupin
Issna-6 72 Quna indeterminate bitter lupin
Gerga-2 89 Sohag indeterminate bitter lupin
Sohag-3 94 Sohag indeterminate bitter lupin
Kalub-1 98 Kalubia indeterminate bitter lupin
Kiev Mutant i Ukraine determinate sweet lupin
Piscevoj ] Poland determinate sweet lupin
Dijon-2 i Franc indeterminate bitter lupin
Giza-1 B Egypt indeterminate bitter lupin
Giza-2 Egypt indeterminate bitter lupin
Table 2: Chemical analysis of the soil for both experimental locations
Chemical analysis Ismailia Abo-Simbie
2000/2G01 | 2001/2002 | 2000/2001 | 2001/2002
pH 7.30 7.50 9.20 9.20
Organic matter% 0.61 0.35 0.10 0.10
CaC0:% 1.80 2.40 15.00 15.00
Total nitrogen (ppm.) 30.00 27.00 16.00 20.00
Totalphosphorus (ppm.) 5.80 3.50 5.00 5.60
Total potassium(ppm.) 53.00 51.00 140.00 151.00

Table 3: Monthly meteorological records of Ismailia and Abo-Simble
Locations over both seasons (2000/2001 and 2001/2002).

Month Ismailia Abo-Simble
Relative Relative
Temperature humidity% Temperature humidity%
Max. Min. Max. Min.

Nov. 16.2 13.4 60.5 32.2 19.6 39.7
Dec. 18.3 10.6 59.5 27.0 13.0 446
Jan. 13.9 8.9 61.9 255 11.9 423
Feb. 18.0 1.5 60.4 26.5 13.9 36.4
Mar. 26.7 11.8 59.2 3.5 15.3 27.8
Apr. 28.3 143 55.2 37.0 221 29.6
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At harvest, five individual plants were randomly taken from each plot
to collect data on the following characters:

1 — Plant height in cm. 2 — Number of branches/plant.
3 — Number of pods/plant. 4 - Number of seeds/pod.
5 — 100-seed weight in gm. 6 — Seed yield/plant in gm.

7 - Seed yield in ard/fed was estimated on the basis of plot area (9m?)

8 — Alkaloid percentage: A rapid screening test for lupin alkaloid content as
Described by Ruiz(1977), was followed and alkaloid was calculated as |
Iupar‘.ine(C15H24NzO,).

Statistical procedures:

The combined data for two seasens 2000/2001 and 2001/2002 were
subjected to statistical analysis of variance as described by Snedecor and
Cochran(1981). Significant differences of means were detected using least
significant difference test (LSD) at 0.05 level of significance.

Simple correlation coefficients, means and standard error were
calculated among the studied characters as outined by Steil and
Torrie(1987).

Stepwise multiple linear regression was used. Percentage of

contribution due to yield factors was estimated as applied by Draper and
Smith (1966). In this procedure at each step, one variable is added to the
regression equations. It is considered the one most reducing the error sum of
squares. Equivalently, it is the variable that has the highest partial correlation
with the dependent variable adjusted for the variable already added. Similarly,
it is the variable which if added, has the highest F value in the regression
analysis of variance. Moreover, other variables are forced into the regression
equation and automatically removed when the values were low.
Path coefficient analysis was used as applied by Dewey and Lu (1959) and
Duarte and Adams (1972). A path coefficient is simply a standardized partial
regression coefficient as it measures the direct influence of independent
variables upon dependent variable and permils the separation of the
correlation coefficient into components of direct and indirect effects.

RESULTS AND DISCUSSION

Variation between studied genotypes:

As demonstrated in Tables 4 and 5, results obtained at Ismailia and
Abo-Simble Research Stations over both seasons (2000/2001 and
2001/2002) showed significant differences existing among the tested
genotypes and significant interaction between genotypes and locations on the
agronomic characters, yield and its components.

A) Agronomic characters:

Data recorded on the agronomic characters (days to 50% flowering,
days to maturity, plant height and number of branches/plant) for studied
genotypes (Table 4) indicated wide ranges between them at both locations.
The two introduced sweet determinate varieties (Kiev Mutant and Piscevoj)
were the earliest genotypes in number of days needed to flower and mature at
both locations, whereas they flowered at about 75 and 77 days after sowing
(DAS)

6571




El-Sayad, Z. S. et al

8800 €050 058 985 C 168°€ 9001”0 S 7
0250 Tot 1 v | S6L | ovoL | 96eL | @GoL | 8reL | 1808 VT
5950 09°€ ozv |26 |50l | Govt | 819 | Z¢8L | 0508 Z-8219
9650 aze | ovyy | sor |o0zoL| oovr |Ge9L | eceo | 0508 |-ez19
5210 oce | v | o099 |zow| ospL | €0z | L95L | €808 z-uolig
G£0°0 caz | oce | szs | ®€9 | szer |govi | €89 | €89L loA@9SId
200 oz | gze | ews | zor | reer |gowi | €819 | Z1SL | e Ae
8vv'0 oge | syy | zie |oeor | vl | zeor | €8 | €918 1-Gnie
950 see | ege | z99 | 2ze | rzwh |zoLL | €8€EL | €862 g-6eyos
150 ove | ose | e09 | zvor | ezwh |zouL | €c8L | €818 z-eB189
589°0 ore | oee | zze | s66 | Lwwl | ooz | L9v9 | €824 g-euss|
18€°0 oo | osv | €19 | cou | seel | 899l | €eTL | €8°6L Z1-1007
2290 29'€ oe | ces |zoow | s |eeor | vz | eezs | 9L-Anwed
LVL0 are | eec | 2.9 |ovoL| owpL | 2291 | 002L | L9°LL L L-Aiiwe
069'0 0L'€ oy | eor | cewn | egsel |ezor | ogiz | 1908 6-Aiiwe
2890 09 ey | zes | zozv | rser | gozr | ooes | L96L 6-s91q/98
L0 2ee || szv | gor |esor| zws | Leor | lreL | ooes | eens e
9v5'0 coe | ssy | ger |esor| oopr | gozL | og9L | 00Z8 | Iens ued
GLY0 oo | | ery | e |ow | suer |2zt | ooes | zies | z-gesibly
850 oce | coy | oes |couk | zewh |evor | €eL | L118 | zueos oy
89€°0 cee | szv | oo |esor| ool |eeor | €8z | €828 | 1-u00S 0qv
98e°0 26 | ey | €18 |zw| seer |euor | osws | eg08 z-poke
6110 8y'e vy | ozer | ezon | zewe | zza | cver | €818 |-poke ]
£8v'0 czy | 10w | e |ccor | zew |ooz | eeve | €gis | zEwews
12L0 ov | szvy | sos |zwi| ozwe | 9oL | 2989 | 008 | eseqied
99°0 cov | sy | oes |zsor | ceer |geo | eees | eses g-sa1q|o

alquis ajquis alquiIS
epews)  [oiquis-oay|enrewsy| oS lemewsi| oo " jemewsi| Toq” |ewews)

CATEIUGE) Juejd/seyoueiq BuLiamoly e

plojeNIY 10 ‘ON (wo) oy Jueid | Kumew 0} sA2Q | o 0c o skeq

.ﬁ.oow:.acm pue L00Z/000Z) SUOSEAsS OM] dU} |[BJIA0 siajoeie
suoijes0| [ejuawadxa om) pue sadfjouaB uidn| ajiym pz usamjaq uoljoessjul

yo oiouoibe ayj 10}

jo @sueuuoped ues y djqelL

6572



J. Agric. Sci. Mansoura Univ., 27(10), October, 2002

at Ismailia, and about 62 (DAS) at Abo-Simble as well as they matured at
about 146 and 147 (DAS) at Ismailia, and about 124 and 123 (DAS) at Abo-
Simble. On the other hand, the introduced bitter indeterminate variety Dijon-2
and two Egyptian commercial varieties Giza-1 and Giza-2 were considered as
late genotypes in flowering and maturity at both locations. They flowered at
about 81 (DAS) at Ismailia, and within 69 to 78 (DAS) at Abo-Simble. They
matured within 168 to 170 (DAS) at Ismailia, and within 140 to 145 (DAS) at
Abo-Simble. All genotypes on the average were clearly earlier in flowering and
maturity at Abo-Simble than at Ismailia and this is mainly due to the high
temperature during the growing season at Abo-Simble.

The sweet varieties Kiev Mutant and Piscevoj behaved as
determinate genotypes, whereas they recorded the lowest values of plant
height and branches number either at Ismailia or at Abo-Simble location. On
the contrary, Belbies-9, Family-9 and Dijon-2 showed the highest values of
plant height being 120.7, 119.5 and 116.7 cm, respectively, at Ismailia as well
as Belbies-5, Abo-Soeir-2 and Giza-2 gave the highest values in this
character being 93.0, 89.0 and 92.5 cm, respectively, at Abo-Simble.
Moreover, Belbies-9 and Algeerb-2, at Ismailia, as well as Belbies-8 and
Fayed-2, at Abo-Simble, produced the highest number of branches/plant
compared to the other genotypes and the check varieties (Giza-1 and Giza-2).
All genotypes on the average at Ismailia were taller by about 42%, and had
higher number of branches/plant by 13.4% than that at Abo-Simble. This is
mainly due to the soil at Abo-Simble was virgin with high pH (9.2) and high Ca
CO; (15%). Tang et al., (1995) reported that high soil pH and / or high Ca CO;
are the primary factors restricting the growth of lupin plants. The variation
from location to location in the agronomic characters of a given genotype is
mainly due to the differences of the environmental conditions.Meanwhile, the
variation among tested genotypes at the same location attributed to the
genetic variation among these genotypes. These results are in harmony with
those obtained by Khattab et al., (1992) and Julier et al. (1995). They reported
that genotypes reacted differently between locations.

B) Yield and yield components:

Means of yield and its components for studied genotypes in Table, 5
showed great variation in number of pods/plant, seeds/pod, 100-seed weight
and seed yield/plant. The lowest yield/plant obtained at the two locations was
in the sweet lupin cv. Kiev Mutant and Piscevoj, whereas they gave 16.48 and
13.50 g at Ismailia as well as 8.5 and 8.03 g at Abo-Simble. However they
had relatively high weight of 100-seed being 30.33 and 30.19 g at Ismailia as
well as 23.90 and 23.50 g at Abo-Simble. They also gave the lowest number
of pads/plant and number of seeds/pod. On the other side, the highest seed
yield/plant obtained at both locations was in the introduced bitter variety Dijon-
2, whereas it produced 37.33 g at Ismailia and 14.88 g at Abo-Simble. Dijon-2
had almost higher number of pods/plant and seeds/pod as well as 100-seed
weight at both locations. At Ismailia, the local genotypes Belbies-9 and
Family-9 which gave high number of pods/plant (34.00 and 32.67) and high
number of seeds/pod (3.9 and 3.7) as well as high weight of 100-seed (31.27
and 32.33 g) produced higher seed yield/plant (36.67 and 36.33 g) than that
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of the recommended check variety Giza-1 (30.33 g). Meantime, the
highest number of pods/plant (20.8) of the local genotype Belbies-8, at Abo-
Simble, did not compensate the reduction of its seed size (17.04 g) and its
number of seeds/pod (3.9) in producing high seed yield per plant, whereas it
gave only 12.7 g. Additionally, Ismialia-2 and Algeerb-2 which exhibited high
estimates of pods number/plant (16.05 and 16.62) and number of seeds/pod
(4.9 and 4.7) as well as 100-seed weight (21.78 and 21.20 g) produced the
highest values of seed yield/plant (15.32 and 15.20 g) compared to 10.89 g
for the recommended cheek variety Giza-2 at Abo-Simble location.

The superiority of the above mentioned genotypes in seed yield/plant
which was due to the high values of some their yield components reflected on
their yield productivity. Whereas they recorded the highest estimates of seed
yield (ardab/feddan) and representing significant increases over the check
varieties and the other studied genotypes. the results in Table, 5 revealed that
Dijon-2, Belbies-9 and Family-9 were the most promising genotypes at
Ismailia and outyielded the recommended variety Giza-1 by 20.88, 22.86 and
13.88 %, respectively, Whereas they produced almost 6.6, 6.7 and 6.2
(ardab/feddan), respectively, compared to 5.5 (ardab/feddan) for Giza-1.
Meantime, Dijon-2, Ismailia-2 and Algeerb-2 were the most promising
genotypes at Abo-Simble and outyielded the recommended variety Giza-2 by
38.79, 33.78 and 32.28 %, respectively. Whereas they gave almost 4.1, 39
and 3.9 (ardab/feddan), respectively, compared to 2.9 (ardab/feddan) for
Giza-2. Noteworthy is that, Dijon-2 exhibited wide adaptation, since it was
superior in seed yield and retained its potentiality over the two different
environmental conditions. Seed vield was greatly affected by the variation of
soil characters and fertility, therefore all genotypes produced clearly higher
seed yield at Ismailia than that at Abo-Simble, since the soil at Abo-Simble
was calcareous with low organic matter. Tang et al. (1995) stated that,
increasing CaCOj; rates increases soil pH, decreases plant growth and
induces iron chlorosis in Lupinus albus.

It is evident that some of genotypes retained their ranking
performance over both locations, while the rest of them fluctuated from
Ismailia to Abo-Simble environment. In general, the indeterminate genotypes
performed better than the determinate ones, as indicated by the higher seed
yield. Similar trend was reported by Yassen,(1984); Hoballah,(1991) and
Ashrei (2000).

C) Alkaloid content:

The alkaloid content is the most important seed quality, differed
significantly among the studied genotypes at Ismailia (Table 4). The
introduced sweet varieties Kiey Mutant and Piscevoj gave the lowest
percentage of seed alkaloid (0.042 and 0.035), respectively, which made
them valuable as forage crops and for protein concentrates. On the contrary,
Gerga-2 and Dijon-2 contained the highest alkaloid percentage (0.751 and
0.725), respectively, comparing to the check varieties Giza-1 and Giza-2
which had alkaloid content of 0.595 and 0.545%, respectively. These findings
are in general agreement with those found by Yassen (1984) and Hoballah
(1991).
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Basic statistics and correlation study:

Data of simple correlation coefficient matrix, means and standard
error over both seasons (2000/2001 and 2001/2002) at Ismailia and Abo
Simble are shown in Tables 6 and 7. Results indicated that similar relation
between seed yield/plant and its factors at the two locations. Data clearly
showed that days to 50% flowering, days to maturity, plant height, number of
branches and pods/plant, number of seeds/pod and alkaloid% at Ismailia,
had highly significant influence on seed yield/plant with R values being 0.540,
0.511, 0.848, 0.718, 0.814, 0.507 and 0.375, respectively at Ismailia, being
0.258, 0.421, 0.313, 0.391, 0.484 and 0.286, for the mentioned characters,
respectively at Abo-Simble. 100-seed weight was significantly correlated with
seed yield/plant at Ismailia with R value of 0.186. Another correlation worthy
of some attention is that between days to 50% flowering and each of days to
maturity (R = 0.216 and 0.532), plant height (R = 0.586 and 0.248), number of
branches/plant (R = 0.534 and 0.240) number of pods/plant (R = 0.485 and
0.286) at both locations, respectively, and number of seeds/pod at Ismailia (R
= 0.413). Days to maturity had highly significant or significant positive
correlation with each of plant height (R = 0.546 and 0.315), number of
branches/plant (r value 0.563 and 0.405), number of pods/plant (R = 0.496
and 0.483), number of seeds/pod (R = 0.212 and 0.171), alkaloid% at Ismailia
with (R = 0.596). On the other hand, highly significant negative correlation
was recorded between days to maturity with 100-seed weight at Abo-Simble
with R value -0.263. The association between plant height and each of
number of branches and pods/plant, number of seeds/pod at the two
locations was positive and highly significant, as same as, between plant
height and alkaloid% at Ismailia. But it was negative and highly significant
between plant height and 100-seed weight at Abo-Simble (Tables 6 and 7).
On the other hand, number of branches/plant was highly significant and
positively correlated with number of pods/plant and number of seeds/pod. The
values of correlation coefficients were 0.688 and 0.393 at Ismailia, being
0.602 and 0.349 at Abo-Simble, respectively. There was highly significant and
positive correlation between alkaloid% and each of number of branches and
pods/plant and number of seeds/pod with R values being 0.326, 0.372 and
0.264 respectively, at Ismailia. 100-seed weight recorded highly significant
negative correlation with number of branches and pods/plant and number of
seeds/pod. The values of correlation coefficients were -0.429, -0.629 and -
0.348, respectively at Abo-Simble, Moreover, positive and significant or highly
significant correlation coefficients (R value = 0.158 and 0.225) existed
between number of pods/plant and number of seeds/pod at Abo-Simble and
Ismailia, respectively.

These results are in general agreement with those obtained by

Yassen (1984), Khattab et al (1992), El-Sayad (1997), Ashrei (2000) and El-
Sayad et al. (2002)

Stepwise multiple linear regression analysis:

Stepwise multiple linear regression analysis was used to identify the
accepted yield factors and their relative contributions in predicting seed yield
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TABLE 6.7
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over all two seasons (2000/2001 and 2001/2002) at Ismailia and Abo-Simble
are presented in Tables 8 and 9.

At Isamialia, the accepted factors had the highest coefficient of multiple
determination with the yield adjusted for factors already added. The best
prediction equation is formulated as follows:

Y =-44.829 +0.12 X3 + 0.658 X5 + 5.978 X6 + 0.715 X7
(with standard error of estimate being 2.98)

According to this equation 84.5% of the total variability in seed yield
could be linearly related to accepted yield factors. Those were plant height
(X3), number of pods/plant (X5), number of seeds/pod (X6) and 100-seed
weight (X7). Those variables were responsible for 71.9%, 66.26%, 25.7% and
3.46%, respectively of yield variance. The other four variables were removed
variables because their contribution was insignificant. Those variables were
days to 50% flowering, days to maturity, number of branches/plant and
alkaloid%.

Table 8: Accepted yield factors according to stepwise muitiple linear
regression And their relative contribution in white lupin seed
yield variance over both Seasons (2000/2001 and 2001/2002)

at Ismailia.

Accepted yield factors | Regression | Standard | Partial | Comm-ulative
Coefficient Error R%% R’%

Plant height (X3) 0.120** 0.028 71.90 719

No. of pods/plant (X5) 0.658** 0.069 66.26 776

No. of seeds/pod (X6) 5978™ 1.034 25.70 81.5

100-seed weight (X7) . 715™ 0.139 3.46 84 .4

Intercept = -44829

R?for accepted yield factors = 84.4%

R?for removed yield factors =  0.1%

R? for all studied yield factors = 84.5%

Standard error of estimate = 2.9866

** significant at 0.01 level of significance.

At Abo-Simble, results indicated that number of pods/plant (X5), 100-
seed weight (X7), number of seeds/pod (X6) and days to maturity (X2) were
accepted yield factors as significant contributors to the total variance of the
seed yield. The relative contribution for all yield factors explained 70.85% of
the total variation in seed yield, and 0.55% could be due to eliminated
variables namely, days to 50% flowering, plant height and number of
branches/plant. The characters included into the model could be arranged,
according to their partial R? in a descending order as follows: number of
pods/plant, X5, (R* = 56.11%), 100-seed weight, X7, (R* = 56.56%), number
of seeds/pod, X6, (R? = 33.51%) and days to maturity, X2, (R?* = 5.13%). The
prediction equation was:

Y =-20.09 + 0.494 X5 + 0.469 X7 + 1.658 X6 + 0.067 X2

This equation had the highest R?(70.3%) and lowest standard error of
estimate being 1.279. These results are partially with those obtained by
Hoballah (1991) and El-Sayad et al. (2002).
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Table 9: Accepted yield factors according to stepwise muitiple linear
regression and their relative contribution in white lupin seed
yield variance over both seasons (2000/2001 and 2001/2002) at

Abo-Simble

: Regression |Standard | Partial | Comm-ulative

Accepted yield factors| ', ericient | Emor | R*% R*%

No. of pods/plant(X5) 0.494™ 0.037 56.11 23.47
100-seed weight(X7) 0.469** 0.035 56.56 52.04

No. of seeds/pod(X6) 1.658** 0.198 33.51 68.69
Days to maturity (X2) 0.057"" 0.021 5.13 70.30
Intercept = -20.0934

R for accepted yield factors 70.30%

R’ for removed yield factors 0.55%

R? for all studied yield factors 70.85%
Standard error of estimate 1.2791
** Significant at 0.01 level of significance.

" umng

Path coefficient analysis:

Path coefficient analysis was used to determine the relative

importance of direct and indirect for accepted yield factors which resulted
from stepwise multiple linear regression at two locations.
At Ismailia, the results of path coefficient analysis are presented in Table, 10
shows that number of pods/plant had the greatest direct effects towards seed
yield(66.67%) followed by plant height and number of seeds/pod(15.73% and
10.56%, respectively), On the other word, 100-seed weight had the lowest
direct effect to seed yield variation(7.04%). The results also clarified that plant
height and number of pods/plant followed by number of seeds/pod had the
highest indirect contribution to seed yield variation.

Table 10: Direct and indirect effects for accepted yield factors of white
lupin at Ismailia according to path analysis and percentage of
direct effect.

CHAFsclors Direct Indirect Total Direct
effect effect |contribution| effect%
Piant height 0.076 0.158 0.234 15736
No. of pods/plant 0.322 0.139 0.462 66.667"
No. of seeds/pod 0.051 0.063 0.114 10.559**
100-seed weight 0.034 0.0002 0.034 7.039*™
Coefficient of determination R* 84.4

* And ** denote significant at 0.05 and 0.01 level of significance, respectively.

At Abo-Simble, results of direct and indirect effects of yield factors
and their relative importance to the seed yield are given in Table 11. Results
revealed that, number of pods/plant showed maximum direct effect towards
seed yield/plant recording the highest relative contribution of 45.9% from the
total variation of seed yield. 100-seed yield ranked second recording 42.55%
followed by number of seeds/pod that accounted for 10.3%. The results also
cleared that, 100-seed weight and number of pods/plant had the highest
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negative indirect effects, While, days to maturity had the lowest value in this
respect (1.24%). These results are in general agreement with those reported
by Khattab et al. (1992).

Table 11: Direct and indirect effects for accepted yield factors of white
lupin at Abo Simble according to path analysis and
percentage of direct effect.

Characters Direct | Indirect Total Direct
effect effect |contribution| effect%
Days to maturity 0.021 0.041 0.062 1.236%
No. of pods/plant 0.780 -0.353 0.427 45.909*
No. of seeds/pod 0.175 -0.055 0.120 10.300**
100-seed weight 0.723 -0.629 0.094 42 554*
Coefficient of determination R* 70.3

* And ** denote significant at 0.05 and 0.01 level of significance, respectively.

Generally, it could be concluded that the local genotypes Belbies-9
and Family-9 are most promising for productivity at East Delta region as well
as the local genotypes Ismailia-2 and Algeerb-2 are most promising for
productivity at South Valley region. Moreover, the introduced variety Dijon-2
proved to be the most adaptable genotype for East Delta and South Valley
(Toshky) conditions, since it produced the highest seed yield (ardab/feddan)
at both locations. Moreover, efficient selection for obtaining higher seed yield
of white lupin should be based mainly on higher number of pods/plant.
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