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ABSTRACT

Two field trials were carried out at the Experingritarm (Demo),
Fac. Agric. at Fayoum, during 2001/2002 and 2002328easons to study
the effects of three sowing dates (S) i.e., Nov13 & 30, three intra—row
spacing (D) i.e, 25, 30 & 35 cm and two lupin odtis (V) i.e., Giza 1 &
Giza 2, on vyield, yield components and wilt diseaSeil type of the
experimental site was sandy with pH, ECe, Ca@@d organic matter of
8.1, 3.41 ds/m, 8.9% and 0.68%, respectively. RUBDplit—split plot
design with three replications was used. The piat was 10.5 fm

All studied characters were significantly affected sowing date.
Early sowing on Nov. 1 gave the highest values ymld and yield
components except seed and harvest indices, aresioxalues of infection
percentage and disease severity, compared withttiee two dates.

Except number of branches, all the rest charaeters considerably
influenced by intra-row spacing. The widest plapasng (35 cm) caused
marked increases in numbers of pods and seeds/gleed weight/plant,
and seed index. Also, 35cm plant distance resufte@ast wilt infection
percentage and disease severity. While, the nastowgacing (25 cm)
produced the tallest plants and the greatest sektifgddan.

The tested cultivars exhibited significant diffecea for number of
pods/plant, number and weight of seeds/plant tosv&2l cv. as well as seed
index towards G1 cv. whereas, the two cultivarswstb similar means of
the remainder characters including disease ones.

Various significant interaction effects were degectPlant height,
numbers of pods and seeds/plant, seed weight/plaohtseed yield/faddan
were affected by SV, SD, DV & SDV interactions. Noen of branches and
harvest index were influenced by SD, DV & SDV i@igtions. SV & SDV
interaction were of significant effects on seedexdwhile, disease severity
was affected only by SD interaction.



This study indicated that the best combination agritve three main
factors, to produce high seed yield with least déinage, is early sowing of
G. 1 cv. on Nov.1 with 30 cm intra-row spacing.

INTRODUCTION

White lupin includes two cultivated forms, with tsame number
of chromosomes, i.eLupinus albas L. andL. termis Forsik (Hondelman,
1984). The latter form had been cultivated in Eggipice ancient time as
one of the oldest grain Legumes which has conditkeaotential nutrition
due to its high seed protein (35-45%) and oil con{@0-15%). However,
its seeds are widely used as snack after poillnthsmaking for several days
in flow water to leach out the alkaloids and maksuitable for human taste.
Also, some medicinal and industrial purposes ofglaamts and seeds were
reported (Mohamedt al., 1991). Moreover, literatures had been recorded
its ability not only to grow well in poor soils batiso to improve them
because of its efficient N fixation system, in dubhi to its ability to
improve soil permeability and increase water steragd makes the overall
farming practices more profitable (Lopez Bellidodafuentes, 1990;
Hamblinet al., 1993 and Juliest al., 1994).

Nevertheless, its contribution to the Egyptian giagumes is still
restricted because of its limited exploitation,ptsorly competition to other
winter crops within Nile Valley and Delta, and segtbility of its common
cultivars to wilt disease, which considered the m&srious faba bean
disease causing drastic losses in seed yield. THaisting improved lupin
cultivars in newly reclaimed area under adjusteltucal practices such as
sowing dates and plant population density suitédnigroducing high yield
and controling wilt disease would be resulted ising the crop production
and avoidance of yield losses caused by wilt pathog

Unfortunately, the available information concermveith the effect
of sowing date on local lupin growth, yield andtwiicidence are limited.
Schield et al. (1996) in UK, reported that the highest seed yielas
obtained by sowing lupin in early of September.eLabwing resulted in
weather restricted the number of main-stem leaviest order lateral
branches and decreased plant height and yield tdtewhile, Sharmaet
al. (1994) in India, obtained the highest seed yisdthf sowing field pea on
the first of November. However, Paz—Rodrigeeal. (2001) indicated that
sowing date had a significant effect on biomassrmiton seed yield of
lupin.



Several lupin investigators have been shown themtpliensity is
considered as an effective cultural practice infesl yield and its
components. Denser plant population produced tatlesits (Abo-Shetaia,
1990 and Dracupt al., 2000) and greatest seed yield/unit area (Lhaehby
al., 1988; Putmaret al., 1992; Bakeer, 1998 and Hoballahal., 2001).
While, the thin plant density resulted in greatemibers of branches (Abo-
Shetaia, 1990 and Mokhtar, 2002) and pods/planto{Bhetaia, 1990;
Lopez Bellidoet al., 2000; Dracut al., 2000 and Mokhtar, 2002). Number
of seeds /pod (Dracug al., 2000) and seed weight/plant (Agenbag and Van
— Rooyen, 1992 and Mokhtar, 2002) were decreasedleimse plant
population, whereas Abo—Shetaia, 1990 reportedthi®atwo characters, in
addition to 100 seed weight, were increased byeasing plant density.
Number of seeds/plant and seed index (Mokhtar, P@@2e lower in dense
than in thin plant population.

Wilt pathogen, i.eFusarium oxysporum f.sp. Lupini is a serious
soil-borne fungus attacks lupin plants from seedlio mature stages
(Abdel-Kader, 1983) and causes up to 70% vyield (Gssnanet al., 1983).
Chun and Maric (1989), Sharmet al. (1994) and Sarkaet al. (1998)
reported that late sowing caused higher wilt incade than early one,
whereas the reverse was found in faba bean by &alihAgeeb (1987).
Under dense planting, wilt incidence found to bereéased coupled with
high ratios of dead plants at 15 and 90 day agekg&, 1998). On the
contrary, Salih and Ageeb (1987) reported thatdewxce of wilt were
decreased by increasing plant density. However,nCimd Maric (1989)
recorded insignificant effect of plant density oftwncidence. Kharbanda
and Tewari (1996) suggested that through suitatijesaments in cultural
practices, it is possible to modify the environmemtthe host so that
conditions become unfavourable for one or morequhs and subsequent
disease development.

The present investigation was designed to study efffiects of
sowing dates, plant density, cultivars, and theteractions on yield, yield
components and prevalence of wilt disease of lugiawn in newly
reclaimed land under field naturally infested wititt pathogen.

MATERIALS AND METHODS

Two field experiments were carried out at ExperitabrFarm
(Demo), Fac. of Agric. at Fayoum, Cairo Univ., ¢gri2001/2002 and
2002/2003 seasons to study the effects of threéengashates (1 , 15 and 30



Nov.), three plant spacings between hills witholgas ( 25, 30 and 35 cm)
and two lupin varieties (Giza 1 and Giza 2) ondjsfield components and
wilt disease.

The soil type of the experimental site was sandgxture with pH
value of 8.1, ECe of 3.41 ds/m, Cagof 8.9% and organic matter of
0.68%. Monthly means of climatic factors for Fayousgion are recorded
in Table (1).

The two experiments were conducted in Randomizethplete
Block Design, in split-split — plot arrangement,thvithree replications,
where sowing dates were assigned to the main gitast spacing were laid
out in the sub-plots and varieties were allocatethe sub-sub plots. Each
sub-sub plot area was 10.5 ffive ridges, 60 cm width and 3.5 m length).
The preceding crop of ground nut in both seasonmirl seeds, which
previously inoculated with the specifithizobium, were sown seeds in hills
at two side of the ridge, and immediately irrigatddhe normal cultural
practices for growing lupin plants were followedussial.

At 90 days age, percentage of disease plants aedsh severity
were estimated according to the following formula:

Percentage of disease plants = (n/N) * 100. Wherenmmber of
the disease plants and N= the whole examined piazch replicate
Disease severity = (n, * V;)/(NV)}* 100 . Where n= number of plants
in each category, Vi = disease category, N = nunobéine total examined
(inspected) plants and V = the highest diseasegeate To estimated
disease severity, 25 plants/treatments were c#yefdpected and grouped
into categories according to linear scale from4 (Bhatti and Kraft, 1992)
as show in Table (2).

Table (1): Monthly means of climatic factors for Foum region in
2001/2002 and 2002/2003 seasons.

2001/200; 2002/200:3
Month Temperature C R HY% Temperature C R.H
Max. | Min. | Mean Max. | Min. | Mean %

Octobe 31.€ | 19.€ | 25.€ | 60.0C | 32.4C | 20.1C | 26.3C | 61.0C
Novembe | 27.9C | 13.9¢ | 20.97 | 60.7C | 28.8C | 14.4C | 21.6C | 60.0C
Decembe | 22.€ | 9.6C | 16.3( | 62.0C | 23.3C | 9.6C | 16.5C | 62.0(

Januar 20.6( | 8.4C | 14.7C | 66.0C | 24.0C | 9.2C | 16.6C | 62.0(
Februar | 24.1C| 10.2 | 17.2C | 36.0C | 21.8C | 7.6C | 14.7C | 58.0C

Marck 24.4C | 9.5C | 16.9C | 62.0C | 24.3C | 9.4C | 16.8C | 58.0(

April 30.8C | 14.7C | 22.8( | 56.0C | 32.7C | 15.4( | 24.1C | 53.0C
May 35.6C | 17.9C | 26.7% | 52.1C | 38.5C | 20.2C | 29.3¢ | 50.4-




Table (2): Disease severity rating scale

Rating Description (wilt)

1 No visible symptoms ( a healthy plant)

3 Very few discolored leaves (less than 10%): kahitliscoloration of root tissue

5 Approximately 11 — 25% of leaves and branchesvsttdorosis; small lesion
on root with slight vascular discoloration
7 Approximately 26 — 50% of leaves and branchesvshilting, chlorosis and
limited necrosis; plant stunted; vascular discdioramore prominent
9 More than 51% of leaves and branches show wjléimgl necrosis; extensivye
vascular discoloration; plant death

* Number 2, 4, 6 and 8 were assigned to plants stgpgymptoms between
the appropriate odd number rating.

At harvest time, a random sample of ten plants taen from
each sub-sub plot to determine plant height (cng wield components
characters i.e. numbers of branches, pods and /ptads weight of
seeds/plant (g) and seed index (g). Economic Ylajffad.) was determined
based on yield/plot area.

Data were statistically analyzed according to thec@dures of
ANOVA of the split-split plot design outlined bgomez and Gomez
(1984). Test of homogeneity of the data was applied, &mth ttcombined
analysis of variance was performed over the twe®@ea Least significant
difference (LSD) test at 5% level of probability svased to compare the
treatment means.

Uy

RESULTS

All of the studied characters were significantljeafed by sowing
date (Table 3). The early sowing on Nov.1 was dapéo the other two
dates on Nov. 15 and 30 for yield and yield compismi@xcept seed and
harvest indices. The intermediate or late sowirtg dave higher seed index
than that of the early sowing. Both values of hariadex of the earliest
and latest sowing dates markedly increased thdahefintermediate one.
Sowing on Nov. 15 resulted in taller plants, heaweight of seeds/plant
and larger seed yield/fad compared to those ofatiest date on Nov. 30. On
the other hand, infection percentage and diseaserige were greatly
influenced by sowing dates. The earliest date rardse the first effective
date decreasing disease incidence followed by ritermediate date, and
both surpassed the late sowing date which causedigihest values for the



two characters. These results revealed that eaviyng on No. 1 was the
best for producing high seed yield with least wittease incidence.

Except for number of branches, the other rest®ttiaracters were
significantly affected by intra-row spacing, or plaensity (D). The widest
distance between plants (35 cm) caused significemeases in number of
pods/plant and seeds/plant as well as seeds wamyhtt/and seed index,
compared to those of the narrowest one (25 cm).léNthiere were
insignificant differences between 30 and 35 cmrfomber of pods/plant
and seed index and disease traits. Harvest indiee \vaf 30 cm was the
lowest, compared to those of 35 and 25 cm. On therdiand, narrowest
spacing (25 cm) or highest plant density producaitert plants (with
significant difference) and the greater seed yiatitlan than those of 30 and
35 cm, but the differences between 30 and 35 cnbdtin characters were
insignificant. These results revealed that sowinigh v80 cm intra-row
spacing may be preferable for obtaining satisfieshemic yield with least
disease damages.

The two tested cultivars (V) exhibited significaditferences for
number of pods/plant, number and weight of seeasipltoward G.2
cultivar, as well as seed index, toward G.1 cultiv@hile, the differences
between the two cultivars for the other charactics not reach to the
significance level, indicating their genetic rebei

SxV interaction effect was significant on plantdigi and number
of pods/plant, where G. 2 when sown early on Nowgate the highest
values. It also affected number of seeds/plant] sesight/plant and seed
yield/fad, where G. 1 with early sowing on Nov. fioguced the largest
number and weight of seeds and heaviest seed yidd, seed and harvest
indices were affected by S x D interaction, whéere highest two indices
were obtained from G1 sown on Nov. 30 (Table 4).

The effect of S x D interaction was significant plant height,
where the tallest plants were obtained from eanlyisg on Nov. 1 coupled
with 25 or 30 cm plant distance. It showed mark#dces on numbers of
branches and pods/plant and economic yield (kg/fekigre the highest
values were produced by early sowing on Nov. 1 Emigvith 30 cm inta-
row spacing. Also, it affected number and weigls@éds/plant and disease
severity, where the largest number and heaviesissaed least severity of
disease, were observed from early sowing with 35distances. Harvest
index was among the characters affected by SDactien and the its
highest value was from sowing on Nov. 30 with 35distances (Table 5).



Significant effect of D x V interaction was detetter plant height
and number of branches where the tallest and hdémsyching were
obtained by sowing G. 1 with 25 cm intra-row spgciNumber and weight
of seeds/plant were also affected by DV interac¢taond the highest values
was noted (Table 6) from sowing G. 2 with 35 crmpi®- plant distance.
Other effective DV interaction were observed formroer of pods (by
sowing G2 with 30 cm) and economic yield (by sowfagl with 30 cm
intra-row spacing).

As shown in Table (7), all of the studied charagtexcept the two
disease ones, were significantly affected by S xxDV interaction.
Concerning plant height and number of brancheshtbgkest values were
obtained from early sowing of G. 1 on Nov.1 with@ hill distances. This
second order interaction also affected numbersod§@nd seeds/ plant and
seed weight/plant where the largest number andhdsviest seeds were
obtained by early sowing of G. 2 on Nov. 1 with thidest plant distance of
35 cm. In addition, seed index (by sowing G. 1 loa fatest date with the
widest plant spacing) and harvest index (by theesauaitivar and date but
with 20 cm plant distance) were affected by SDVelattion. Seed
yield/faddan was affected by this interaction, dahd greatest yield was
produced from early sowing of G. 1 on Nov.1 witkréa row spacing of 30
cm. This result confirmed the above-mentioned agioh based on the
results of the main factors.

DISCUSSION

The obtained results indicated that all studiedrattars were
significantly affected by sowing date toward thelyedate of Nov. 1. Seed
and harvest indices were the only two exceptiornseres the second and
third dates for seed index and the first and tbates for harvest index were
the best. Seed yield /fad (kg) of early sowing awNL surpassed those of
Nov. 15 and 30 by 154.7 and 182.9%, respectivelys Tesult is in full
agreement with that obtained by Sharstaal. (1994). The high yielding
crop of the early sowing may be attributed to upesiority in numbers of
branches, pods and seeds/plant (Table 3) and aoersiy seed weight/
plant which outyielded those of Nov. 15 and 30 ®/97and 97.3%,
respectively. Superiority of early sowing may beedio prevailance of
favourable climatic factors such as temperaturel@id energy, especially
under the conditions of the experimental site whadbcated marginal to
desert, and this provide the plant full chance ¢wetbp well canopy and



biomass and increased its capacity to absorb enoluglater and nutrients,
and consequently possessed more effective pro@uatgans. In connection
with this, Julier and Huyghe (1993) considered thatwell developed plant
canopy coupled with number of leaves as the mogbrtant physiological

characters for lupin yield because it determineiothajor yield attributes.

Concerning seed index, sowings on Nov. 15 and 3tbdgd
higher values than that of early sowing. This mayalscribed to increase
numbers of branches; pods and seeds produced frese two late sowing
date, and the amount of photosynthesis and dryemattre partitioned and
transferred to less number of fruiting organs eigigcseeds which become
larger and heavier than those of the early sowstg.seed indices of latter
sowing dates were higher than that of early sowliaig. This result supports
those reported by Mokhtar (2000).

The data listed in Table (3) show that all studibdracters were
significantly affected by intra-row spacing, refieg the importance of
plant density for lupin growth, yield, yield comparts and wilt disease
incidence. Several lupin studies supported thesaltse (Lhambyet al.,
1988; Putmaret al., 1992; Agenberg and Van-Rooyen, 1992; Hobadah
al., 2000 and Mokhtar, 2002).

The data revealed that sowing with widest plantsgaof 35 cm
(low density) was resulted in marked increasesndividual plant yield and
all of its components, but decreased plant heigttseed yield/faddan. The
reverse was true in denser populations. This cbeldnterpritted on the
bases that, under thin plant density there is Itamtpto-plant competition
for available solar energy intercept by foliageatev and nutrients, and this
resulted in low seed yield/unit area as a resuldeéreased number of
plants. These results are in line with those regobity Lhambyet al. (1988),
Putmanet al. (1992), Dracupet al. (2000), Hoballahet al. (2001) and
Mokhtar (2002). The present results indicated #wving lupin at 30 cm
intra—row spacing was suitable to produce improseedd yield with least
disease damage caused by wilt pathogen.

In regard to cultivars, significant differences wetetected in only
four characters, i.e., numbers of pods and seedd/Heed weight/plant and
harvest index (Table 3). This result reflects geeatilarity of behaviour and
performance of the two cultivars which may be doethat both were
initially bred from related genetic sources.

Except for infection percentage, all the studiedrahters were
significantly affected by one, two, three, or fdimds of interaction effects.



Plant height, numbers of pods and seeds/plant, weaght/plant and seed
yield/faddan were affected by all four kinds ofergction. i.e., SV, SD, DV
and SDV (Tables 4-7). Number of branches and hariedex were
markedly influenced by all kinds except SV and Daspectively. SV and
SDV interaction effects were significant for seedlax. While, disease
severity was affected only by SD interaction. Basedthese results, it
might be noted that the characters which are quadin® in its nature
exhibited more kinds of interaction while thosesohple inherited nature
showed less kinds, where the former charactergyaater influenced by
environmental factors and environment-genotyperacteon than the latter
ones. It was also observed that the trend of timtseactions was associated
with early sowing on Nov. 1 of G. 1 cultivars wizh-30 cm plant distances,
indicating the importance of these treatment fadpcing improved lupin
yield and quality.

Concerning wilt disease, it should be noted tha éffect of
sowing date on wilt incidence, causedHRsarium oxysporum f. sp. lupini,
had not been studied extensively and this may ke tlie present study
some advantages. As shown in Table (3), infectiortgntage and disease
severity were considerably influenced by sowingedatEarly sowing on
Nov. 1 characterized by least value, where thernméeiate sowing date
(Nov. 15) and the latest date (Nov. 30) increasedd of the early one by
1.5 and 68.8% for infection percentage and 3.1 230d% for disease
severity. It is worthly noting that the increasipgrcentages of the early
sowing date over the intermediate one were lowiasignificant, indicating
that the climatic conditions were unfavourable tioe pathogen (Table 1).
These results are in agreement with those repdsje€hun and Maric
(1989) and Sarkeat al. (1998) who suggested that early sowing resulted in
lowest wilt incidence. However, Salih and Ageeb8@Pfound that wilt
incidence was decreased with late sowing. The ptassults revealed that
late sowing provide a favourable environment enagerthe pathogen
virulence, while the reverse was true with earlwisg which may also
control other disease. Connection to this, Khardaaand Tewari (1996)
stated that adjusting the time of sowing to avaghHhevels of inoculum or
conditions conducive for development of a particasease may be result
in reduced severity of several diseases, and tead ko avoid yield
reduction caused by these disease.

Both infection percentage and disease severity \sgneificantly
affected by intra-row spacing or plant populatiensity. The widest plant



distance of 35 cm (thin density) led to least vaJughich decreased by 6.2
and 55.6% for infection (%) and by 6.4 and 36.9% dsease index
compared with those of 30 and 25 cm distanceseotisply (Table 3).
These results are logic because increasing plastardie decreased the
pathogen ability to spread on a large scale and lmague to gave a good
chance for the soil borne fungi to attack plantscause there are more
crowded and increasing of soil moisture aroundctiogvded roots. Singat
al. (1990) reported that wilt spread from primary oifen spots of faba
bean plants was common at 15 cm spacing and less2&5%cm, while it not
occurred at 30 cm spacing. Bakeer (1998) found wikitincidence was
increased coupled with high ratio of dead faba lj@ants at 15 and 90 day
ages in dense plant population. However, SalihAsgekb (1987) suggested
that incidence of wilt was decreased by increagtant density. While,
Chun and Maric (1989) recorded insignificant effetcplant density on wilt
incidence. This fluctuation among the previous teswhether were in line
with the present study or not, may be explainedhenbases that the wilt
disease (caused by soil- borne fungus) is greafedd on edaphic and
climatic conditions of the experimental sites adlvas the tested genetic
materials.

Cultivars showed similar values for both diseasaratters (Table
3), confirming their similar genetic background dmath did not bred for
wilt tolerance although the pathogen was well knaagnthe most serious
disease attack lupin (Abdel-Kader, 1983). Disadwgatof breeding wilt
tolerant cultivars was perhaps depended on thenrdton that alkaloid
cultivars are commonly wilt tolerant. But, in fat¢his is not enough and
should be incorporate the resistance genes withmncaltivars structure.
Kuptsov et al. (2000) from their genetical analysis of lupin s,
suggested that wilt resistance was conditionedMaygenes. More recently,
El-Sayed and El-Bagoury (2002) obtained five mutlams promising for
Fusarium wilt resistance. The present data showed that disBase severity
was significantly affected by SD interaction, wheegly sowing with 35 cm
plant distance gave least value (Table 5).

In sum, the aforementioned discussion for the nfagtors and
their interactions revealed that, the best commnaimong them to produce
high seed yield with least wilt injuries is earlgvang of G. 1 cultivar on
Nov. 1 with 30 cm intra-row spacing.
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Table (3): Effect of sowing date, plant spacing andarieties on yield and its components and disease
characters of lupin (average of combined data ove2001/2002 and 2002/2003 seasons).

Character Plant No. of No. of No. of Weight of | Seed Economic | Harvest | Infection Disease
height | branches| pods seeds seeds index yield/fad. index percentage| severity
Factor (cm) /plant /plant /plant /plant (g) (9) (kg)
Sowing 1 Nov. 79.56 4.87 8.28 29.13 11.62 37.93 525.31 1124, 16.71 21.50
dates (S 15 Nov.| 58.46 3.42 4.99 16.74 6.46 39.53 206.22 1819, 16.96 22.17
30 Nov.| 60.86 3.45 4.78 16.24 5.89 39.47 185.66 3&5, 28.20 32.40
Plant | 25cm 67.92 4.02 5.60 19.81 7.87 38.21 275.60 2291 26.61 30.33
spacing| 30 cm 65.50 3.93 6.31 20.12 7.78 39.62 327.39 22402 18.16 23.58
(D) 35cm 65.46 3.79 6.15 22.19 8.32 39.10 314.19 2372 17.10 22.16
Varieties| G.1 66.16 3.95 5.74 19.46 7.77 39.25 307.16 2386 20.37 25.09
V) G.2 66.43 3.88 6.30 21.95 8.21 38.70 304.30 2190 20.88 25.63
LSD at 5% for S 1.64 0.27 0.26 0.82 0.39 0.94 27.36 2.34 311 1.18
LSD at 5% for D 1.05 n.s 0.30 0.69 0.32 0.87 20.12 131 0.85| 1.33
LSD at 5% for V n.s n.s 0.16 0.57 0.25 n.s n.s. 1.44 n.s n.g

Table (4): Effect of sowing date(S) x varieties (Vinteraction on yield and its components and diseas
characters of lupin (average of combined data ove2001/2002 and 2002/2003 seasons).

Character Plant No. of No. of No. of | Weight of | Seed index | Economic | Harvest | Infection Disease
height branches pods seeds seeds (9) yield/fad. index percentage | severity
Factor (cm) /plant /plant /plant /plant(g) (kg)
S \

1 Nov. G.1 78.49 4.94 7.79 26.16 10.90 37.08 513.06 2419 16.49 21.31
G.2 80.62 4.80 8.77 32.11 12.34 38.79 537.56 24.02 16.93 21.69
15 Nov. G.1 57.84 3.33 4.98 17.14 6.73 39.88 228.94 19.03 16.72 22.15
G.2 59.09 3.50 5.01 16.33 6.19 39.17 183.50 19.82 17.19 22.19
30 Nov. G.1 62.14 3.56 4.46 15.07 5.67 40.79 179.48 28.836 27.89 31.80
G.2 59.58 3.33 5.11 17.41 6.11 38.15 191.83 22.836 2851 32.99

LSD aSt )5(06 fo 2.30 n.s 0.27 0.99 0.44 1.05 26.24 2.5( n.s n.s
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Table(5): Effect of sowing date(S) x plant spacin@) interaction on yield and its components and disese
characters of lupin (average of combined data ove2001/2002 and 2002/2003 seasons).

Character Plant No. of No. of No. of | Weight of Seed | Economic | Harvest| Infection Disease
height | branches| pods seeds | seeds /plant index yield/fad. index | percentage| severity
Factor (cm) /plant /plant /plant (9) (9) (kg)
S D
25cm | 82.20 4.75 7.22 26.72 10.83 37.05 473.42 4252 22.99 27.53
1 Nowv. 30cm | 81.27 5.30 9.08 28.65 11.75 38.35 595.38 P27 13.98 19.78
35cm | 75.20 4.57 8.53 32.03 12.27 38.40 507.1y 5243 13.18 17.18
25cm | 58.42 3.48 4.75 16.42 6.46 38.09 209.92 18|04 23.39 28.31
15Nov. | 30cm | 53.78 3.15 4.65 14.77 5.61 40.69 176.58 18|01 14.77 19.80
35cm | 63.20 3.62 5.58 19.03 7.32 39.79 232.17 21413 12.71 18.41
25cm| 63.13 3.83 4.83 16.28 6.33 39.49 143.47 2508 33.45 35.15
30Nov. | 30cm | 61.47 3.33 5.18 16.93 5.97 39.83 210.2% 25|32 25.73 31.17
35cm | 57.98 3.18 4.33 15.50 5.37 39.70 203.2% 25|68 25.43 30.88
LSDthE’SA’ for | 181 0.36 0.51 1.20 0.56 n.s 34.86 2.2D n.s 2.31

Table (6): Effect of plant spacing (D) x varietiegV) interaction on yield and its components and disase
characters of lupin (average of combined data ove2001/2002 and 2002/2003 seasons).

Character Plant No. of No. of No. of Weight of Seed | Economic | Harvest | Infection Disease
height | branches| pods seeds | seeds/plant| index | yield/fad. index | percentage| severity
Factor (cm) /plant /plant /plant (9) (9) (kg)
D \%

25 cm G.1 68.67 4.28 5.66 20.01 8.06 38.63 247.76 2401 26.08 30.45
G.2 | 6717 3.77 5.54 19.60 7.68 37.19 303.44 20.00 27.14 30.21
30 cm G.1 | 64.24 4.02 5.78 18.43 7.43 39.68 346.28 2201 18.12 23.54
G.2 66.77 3.83 6.83 21.80 8.12 39.57 308.50 2103 18.19 23.62
35 cm G.1 65.57 3.54 5.79 19.92 7.81 39.45 327.44 23.[77 16.90 21.26
G.2 65.36 4.03 6.51 24.46 8.83 38.74 300.9¢4 23.67 17.30 23.05

LSD Stx5:f’ for 2.30 0.30 0.27 0.99 0.44 n.s 26.24 n.s n.s n.$
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Table (7): Effect of sowing date (S) x plant spac@ (D) x varieties (V) interaction on yield and its
components and disease characters of lupin (averagé combined data over 2001/2002 and
2002/2003 seasons).

haracter Plant | No. of No. of No. of Weight of Seed| Economic | Harvest| Infection Disease

Factor height | branches| pods seeds | seeds/plant| index| vyield/fad. | index | percentage severity

S D \Y; (cm) /plant /plant /plant (9) (9) (kg)

25cm | G.1| 83.67 5.53 7.10 25.77 10.62 35.67 394.17 28.7522.77 27.68

G.2 | 80.73 3.97 7.33 27.67 11.04 38.43 552.67 24.7323.22 27.37

30cm| G.1| 79.30 5.50 8.87 27.27 11.76 38.05 624.00 23.8814.57 19.97

3 G.1| 83.23 5.10 9.30 30.03 11.74 38.65 566.67 21.5713.38 19.60
z 35cm| G.1| 7250 3.80 7.40 25.43 10.31 37.52 521.00 22.9512.15 16.27
- G.2 | 77.90 5.33 9.67 38.63 14.24 39.28 493.33 25.7514.20 18.10
25cm | G.1| 59.03 3.40 5.47 19.57 7.75 39.57 221.83 20.6723.13 28.88

= G.2| 57.80 3.57 4.03 13.27 5.16 36.62 198.00 16.1323.65 27.73
2 30cm| G.1| 51.12 3.10 3.90 13.30 4.95 40.23 203.00 15.5314.50 19.98
10 G.2 | 56.43 3.20 5.40 16.23 6.27 41.15 150.17 20.48 15.03 19.62
3cm| G. 1| 63.37 3.50 5.57 18.57 7.49 39.85 262.00 20.9012.53 17.58

G.2 | 63.03 3.73 5.60 19.50 7.15 39.73 202.33 21.3512.88 19.23

25cm| G.1| 63.30 3.90 4.40 14.70 5.81 40.65 127.27 28.3232.35 34.78

S G.2| 62.97 3.77 5.27 17.87 6.85 38.33 159.67 21.8334.55 35.52
2 30cm| G.1| 62.30 3.47 4.57 14.73 5.58 40.75 211.83 29.3025.28 30.68
=] G.2 | 60.63 3.20 5.80 19.13 6.37 38.90 208.47 21.3326.17 31.65
35cm| G.1| 60.83 3.33 4.40 15.77 5.63 40.98 199.33 27.4526.03 29.93

G.2 | 55.13 3.03 4.27 15.23 5.11 37.22 207.27 23.9024.82 31.82

LSD at 5% for 3.98 0.51 0.47 1.71 0.76 1.83 45.45 4.33 n.s n.s
SxDxv
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