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WO FIELD experiments were carried out at Abo-Rawash village,

Giza Governorate, Egypt, during 2002 and 2003 seasons. The
objective of this research was to study the effects of six planting dates
(27 March, 17 April, 8 May, 29 May, 19 June and 10 July). three hill-
spacings (10. 15 and 20 c¢m) and three harvesting dates (110,120 and
130 days after all sowing dates) on yield and yield components of
peanut (Giza 6, cultivar). A split-split plot design with three
replicaiions was used. The main plots consisted of planting dates, sub-
plots were allecated te hill-spacings, while sub-sub plots were devoted
to harvest dates. Planting peanut on May 8 at 20 em hill spacing and
harvesting at 130 days after sowing recorded the highest values of
number of pods. weight of pods and weight of seeds per plant, as well
as. shelling percentage. pod and seed index. While the highest values
of pod. seed and o1l yields were cbtained from planting on 8 May at
10 em between hills and harvesting at 130 days from planting. This
superiority may be duc to the increase in number of plants per feddan.

Keywords: Arachis hypogaea, Groundnut. Sowing date, Plant density,
Population.

Peanut (Arachis hypogeae 1..) I1s one of the most important annual crops in the
world grown for edible oil. It can play an important part in increasing edible oil
production and decreasing the gap (86.87%) between production and
consumption in Egypt.

[ncreasing the growing area of oil seed crops out of the Nile valley is
considered as a good way 10 reduce the competition with other main sumimer
crops (maize. rice, sugar canc. cotton and others). Peanut can be grown
waccessfully in newly reclabmed sandy soll: this approach needs much rescarch 1n
order 1o mmprove the avricubral practices. which play an important role for
ereasie seed and ol production. it has been clearly established that planting
date. plant population density and harvest time are major factors affecting peanut
vield and quality

Peanut s o sommer crop s usadhe orown after some major winter crops m

tie rotation. Pherclores peanat mas beogrown carly or date according o lhe
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harvest time of preceding crop. Azab (1993) reported that, number of pods, as
well as, weight of pods and seeds per plant were decreased with late sowing
dates. Also, Alt et a/. (1995 a) and Rinjumoni e/ a/. (2000) stated the same result
and cleared that delaying planting dates decreased peanut yields of seeds and oil
per feddan. Ali et al. (1995 b) recorded that, the values of quality characteristics
of peanut pods, seed index, shelling percentage and seed oil percentage were
increased with early sowing dates.

Besides, there is a tendency to use higher plant density because of the present
stand (35000 plant/fed) may not be sufficient to produce high yield for Giza 6.
Closer plant spacing may be suitable to insure higher yield. El-far & Ramadan
(2000) concluded that number and weight of pods per plant increased with
increasing hill-spacing, while El-sessy & Asoub (1994}, as well as, Shams El-
din & Ali (1996) reported that increasing hill-spacing increased pod and seed
index, shelling percentage, seed oil percentage, seed and oil yields per feddan.

Harvesting time may has a considerable effect on yield and quality of peanut.
Kasai et al. (1998), Rossetto e al. (1998) and Sungwoo ef al. (1999) pointed out
that delaying harvesting time increased seed oil percentage, seed and oil vields
per feddan.

It has been clearly established that, time of planting, plant population density
and time of harvest are major factors affecting peanut yield and quality. Thus,
the present research was carried out to study the effect of planting date, piant-
spacing, harvest times and their interactions on yield, yield components, pods
and seeds quality of peanut Giza 6 cv.

Materials and Methods

Two field experiments were carried out at Abo-Rawash village, Giza
Governorate, Egypt, during the two summer seasons of 2002 and 2003. The soil
type of the experimental area was loamy sand.

Planting dates viz., 27 March, 17 April, 8§ May, 29 May, 19 June and 10 July,
plant-spacing, /e, 10, 15 and 20 cm. (70000, 44444 and 35000 plant/feddan,
respectively) and harvesting dates, ie, 110,120 and 130 days after sowing were
the treatments for studying their effect on yield and yield components, as well as,
quality characteristics of pods and seeds of peanut using the new released
Egyptian cultivar, Giza 6.

A split-split plot design with three replications was used. The main plots
were devoted to the planting dates. Sub-plots were allocated to the hili-spacings.
while sub-sub plots to the harvesting times. Each experimental plot consisted of
five ridges 60 cm apart and 4 meter long. The sub-sub plot area was 12 m’ (3.0 x
4.0 m). All cultural practices were conducted according to the recommendation
of Agriculrural Research Centre, Ministry of Agriculture.
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Recorded data

Yield components

Five guarded plants were randomly taken from the three central ridges of
each sub-sub plot at harvest to record the following yield components: number of

mature pods/plant; weight of pods/plant, in grams; weight of seeds/plant, in
grams.

Quality characteristics of pods and seeds

About 250 g of pods were randomly taken from each sub-sub plot and the
following quality characteristics were determined:

» Pod index (100-pod weight).

* Seed index (100-seed weight).

e Shelling percentage: it is a measurement of dry matter partitioning
between kernel and shell and it is expressed as following:

Shelling percentage = weight of pods -~ weight of thier shell

x 100
weight of pods

» Seed (kernel) o1l percentage: Soxhelt continuous extraction apparatus with
peiroleumn ether (40-60°C) as an organic solvent was used to determine the oil
percentage according to A.O.A.C. (2000).

Peanut yields per feddar

e Pod yield per feddan: it was determined from the three middle ridges of
each sub-sub plot and converted to pod yield, in ardabs (ardab = 75 kilograms)
per feddan (4200 m’).

o Seed yield in kilograms per feddan: it was obtained from the yield of pods
after senaration of shell.

o Oil yield in kilograms per feddan: it was calculated by multiplying oil
percentage by seed yield/feddan, in kilograms.

The obtained data were statistically analyzed according to procedures
outlined by Gomez & Gomez (1984) using MSTAT-C computer program (Freed
et al., 1989). The differences among treatment means were compared by Least
Significant Differences test (LSD) at 0.05 level of probability.

Results and Discussion

Data in Table 1 revealed that pods number/plant, weight of pods/plant,
weight of seeds/plant, pod index, seed index, shelling percentage and seed oil
percentage were significantly affected by planting date in both seasons. Number
of pods and seed weight/plant were increased when time of planting was delayed
up to 8 May, and then decreased up to 10 July, while pod weight was increased
up to 29 May in both seasons. This reflects the favorable climatic condition
during pod filling when peanut was planted in early or late May.
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TABLE 1. Some yield components and quality characteristics of peanut as affected by planting date in 2002 and 2003 seasons.

Weight of Weight of
Pods number/ Pod Seed Sced
| Characters | pods/ seeds/ ) ] Shelling {%)
i | plant index (g) index (g) oil (%a)
I | plant (g) plant (g)
™
~~._ Season
e 2002 | 2003 | 2002 ! 2003 | 2002 2003 ;2002 | 2003 2002 | 2003 | 2002 | 2003 | 2002 | 2003
Planting date ™__
. ]
27 March 259 | 243|394 | 371 24.6 267 13811 141.2 392 | 496 { 568 | 61.9 | 442 1 482
17 April | 279 279 (394 | 399 | 243 285 |14335) 1388 619 | 359 | 60.4 | 66.8 | 48.0 | 50.1
8 May 338 322 ) 418 1 406 | 298 2904 11485 1457 63.7 |36 | 714 | 727 | 49.0 | 50.1
29 May 307 [ 304 [ 410 | 413 264 275 11453351 1430 498 | 433 1627 | 6351308 528
[_‘ 19 June | 295 279 | 405 | 373 252 257 1387 1379 49.1 46.6 | 67.0 | 61.8 | 46.2 | 49.0
10 July I 18.0 166 ) 31.1 ) 280 224 203 [ 144.8] 139.6 422 | 40.1 | 564 ) 628 [ 454 | 477
T
LSD 3.06 1.5 J 4.1 J 1.0 2.4 0.4 6.7 3.1 l 2.7 1.1 2.6 (.5 1.4 1.1




EFFECT OF PLANTING DATES ... 43

The increase in seed yield/plant may be due to the increase in pods number and
pods yield per plant in both seasons. These results were in general agreements with
those obtained by Azab (1993), Basha (1994), Ali et af. (1995 a), Rinjumoni et al
{2G00). as well as, Huang & Huang (2001).

In addition. the highest values of pod index, seed index, and shelling
percentage were observed by planting peanut in 8 May. Increasing shelling
percentage was generally associated with increased 100-seed weight. While, the
highest vaiue of seed oil percentage was obtained from planting date of 29 May
in both seasons. Such increase in seed oil percentage may be attributed to the
favorable climatic conditions during oil formation period. In general peanut oil
content was lower when peanut grown very early on 27 March or very late on
10 July than those obtained from other planting dates.

Similar results were obtained by Donga e ol (1990), Padma et al. (1992),
Rao & Reedy (1993), Alietal (1995 b). While, Barik er al. (1995), Deka ef al
(1997), Ntare et al. (1998), Patel er al. (1998) , Reddy & Reddy (2000), as welil
as, Huang & Huang (2001) who found that early sowing increased the previous
quality characteristics of peanut.

The results in Table 2 also cleared that hill-spacing significantly affected
pods number and pods weight, as well as, seed weight per plant in both seasons.
The highest values were recorded at 20 cm between hills in both seasons. The
superiority of seed yield/piant at 20 cm may be due to the increase in pods
number and yield/plant. Similar results were obrained by Basha (1994), Hanna
el al. (1994), El-far & Ramadan (2000), as well as, Bellettini & Endo (2001),
who mentioned that pods number, pods and seed yield/plant were decreased with
decreasing hill spacing.

The results in the same table indicate that hill-spacing had non significant
effect on shelling percentage in both seasons and seed index in the second season
only. These results are in harmony with those obtained by Madkour et af. (1992)
and Hanna ef al. (1994), who found that hill-spacing, had no significant effect on
100-seed weight and shelling percentage. Seed oll percentage was increased
significantly with increasing the space between hills from 10 to 20 cm in both
seasons. These results are not in general agreement with those of Yilmz {1999),
who reported that seed oil percentage was increased by deceasing the space
between hilis. meanwhile, Madkour er of (1992), found that seed ol % was
unaffected by hill-spacing.

Data in Table 3 indicate that defaying time of harvest from 110 days to 130
davs signtficantly affected yield components and quality characteristics of peanut
in both seasons. The highest values of all traits were recorded at 130 days during
both seasons. These results are in general accordance with those obtained by
Court er «f (1984) and Nagaraj ¢r af. (1987) on seed oil percentage. On the other
hand, Langrong & Lr (1999) found that harvesting dates had no significant effect
on seed oilf percentage.
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TABLE 2. Some yield components and quality characteristics of peanut as affected by hill-spacing, in 2002 and 2003 seasons.

Pods Weight of Weight of Pod Secd ) Seed
Characters ' . . Shelling (%)
number/plant | pods/plant (g) | sceds/plant (g) index (g) index (g) oil (%)
\\
Season
\ 2002 2003 | 2002 2003 | 2002 | 2003 2002 2003 (2002 ) 2003 ;2002 | 2003 ) 2002 | 2003
.
Hill-spacing ™.
10cm __J__ 20.5 24.4 36.8 356 23.9 25.0 1377 l'-l37.6 52.8 49 6 620 1645 ) 442 | 478
15 cm 26.6 26.1 | 388 374 | 255 26.2 145.1 } 1414 | 35.1 48.1 62.1 | 64.7 | 48.1 | 503
20 ¢m 298 300 1 409 394 | 270 279 1468 |.144.1 | 550 | 493 633 1655|494 | 509
LSD 2.6 1.0 2.9 0.7 1.7 0.3 4.7 2.2 1.9 N.S NS I NS | 10 0.8
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TABLE 3. Some yield components and quality characteristics of peanut as affected by harvest day in 2002 and 2003 seasons.

Weight of Weight of
Pods Pod Seed Sced
Characters pods/ seeds/ . ) Shelling (%)
number/plant index (g) index (g) oil (%)
plant (g) plant (g)
Season .
2002 | 2003 | 2002 | 2003 2002 2003 2002 2003 | 2002 | 2003 |2002| 2003 | 2002 | 2003
Harvest daté
110 days 22.9 233 359 [ 357 23.6 25.0 136.1 1353 { 493 46.3 60.7 1 64.0 | 458 | 48.7
120 days 250 263 38.1 37.6 254 26.4 141.1 140.1 | 36.3 47.5 62210 649 | 4706 | 498
130 days 297 30.0 426 | 39.1 27.3 27.7 152.4 1470 | 573 50.1 642 | 65.7 | 485 | 505
LSD 1.7 0.7 50 0.7 2.9 0.3 4.8 1.7 [.9 0.6 1.9 0.2 0.9 09
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Results in Table 4 show the effect of planting date, hill-spacing, harvesting
date and their interactions on pod yield per feddan in 2002 and 2003 seasons.
Results show that planting date had a significant effect on pod yield/feddan in
both seasons. Pod yield was increased by delaying planting date from 27 March
up to 8 May and then decreased up to 10 July in both seasons. Such increase in
pod yield on 8 May may be attributed to the considerable increase in number of
pods, pods yield/plant, seed weight/plant, pod index, seed index in both seasons.
Attrade ¢f al. (2002) found that the delay in planting date significantly decreased
pods yield. In contrast, Suresha & Reddy (2000) found that pods yield was
increased by the delay in planting dates. Such reduction in pod yield is surprising
since early planting encourages pegging and pods production.

Results in Table 4 also, revealed that pods yield/feddan was significantly
increased with decreasing the space between hills from 20 to 10 cm in both
seasons. Such increase in pod yield at dens planting (10 cm hill-spacing)
indicated that the increase in plant number per feddan may compensate the
reduction in pod yield/plant. Similar results were obtained by El-far & Ramadan
(2000), who reported that pods yield increased by decreasing hill- spacing.

Data in Table 4 also indicate that pod yield was significantly increased by the
delay in harvesting date from 110 to 130 days in both seasons. Such increase
may be due to the increase in number and weight of pods/plant, as well as, seed
and pod index. Shorter & Simpson (1987) and Mozingo et al. (1991) stated that,
pod yield was increased by delaying harvest date. Results in the same table also
revealed that the interaction among planting date, hill-spacing and harvesting
date had a significant effect on pod yield/feddan in both seasons. In general,
planting peanut on 8 May at 10 cm between hills and harvesting at 130 days after
sowing produced highest yield.

The effect of planting date, hill-spacing, harvesting date and their interactions
on seed yield per feddan during 2002 and 2003 seasons are presented in Table 5.
Data indicate that the three factors under this research had significant effects on
seed yield/feddan in both seasons. The highest yield of seed/feddan was obtained
from 8 May followed by 29 May in the first season and 17 April in the second
season. Such increase in seeds yield/feddan may be attributed to the increase in
number of pods, pods and seeds yield / plant, as well as, 100 seed weight, pod
yield/ feddan and shelling percentage in both seasons. These results agreed with
those obtained by Akimalive (1999) who found that seed yield was increased by
delaying planting dates. Present results indicate that hill-spacing had a significant
effect on seed yield. The differences among all plant spacing were significant
except that between 15 and 20 cm in the first season, the highest seed yield was
obtained from 10 cm.

These results may be due to the increase in pod yield/feddan. Similar results
were obtained by Hanna ef a/. (1994) who reported that seed yield increased by

increasing the space between hills.
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TABLE 4. Pod yield (ardab per feddan) of groundnut as affected by planting date, hill-spacing, harvest date and their interactions
in 2002 and 2G:03 seasons. '
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I ]i Season 2002 Season 2003
. . Planting datcs Planting dates Mean
sp:i'i"']gs ”";‘;‘t’:z'"g 27 i7 8 % 29 | 19 | 10 | Mean | 27 7 5] 29 | 19 | 10
March | April | May | May | June | July March | April | May | May | June | July
[10 6.3 16,5 18.1 11.6 99 10.0 21 |75 12.1 11.6 | 11.6 8.5 9.1 10.1
10 ¢cm 120 75 17.6 17.2 14.4 18.0 7.1 13.6 83 13.5 15.5 139 | 129 6.4 11.8
130 143 184 18.2 17.9 12.8 7.6 149 141 149 17.8 17.3 135 7.0 14.1
Mean 9.4 17.5 17.8 14.6 135 82 135 10.1 13.5 150 | 143 11.6 7.5 12.0
110 53 16.3 16.4 83 (3.2 7.2 11.1 6.8 12.0 11.4 9.7 9.0 6.6 92
13cm 120 8.3 14.2 14.8 13.6 14.6 7.2 12.1 7.9 13.2 13.8 | i2.1 13.1 6.6 11!
130 93 16.6 14.0 133 9.0 6.4 11.5 9.9 14.5 17.2 156 | 153 5.8 13.0
Mean 7.6 15.7 15.1 11.8 12.3 6.9 11.6 8.2 13.2 14.1 12.5 12.5 6.3 I1.1
Lo 34 10.5 12.3 10.3 i1.7 4.5 9.1 6.0 12.0 10.0 7.2 9.1 4.1 8.1
20 cm 120 93 12.6 16.5 11.9 10,0 52 10.9 7.6 i2.5 13.3 93 129 | 4.8 10.1
130 9.0 12.8 104 14.9 0.6 5.8 1} 4 10.6 13.7 16.5 129 | 13.7 33 12.1
Mean 79 12.0 13.1 12.4 10.4 52 10.1 8.1 12.7 13.3 9.8 119 | 4.7 10.1
110 36 14.4 16.0 10.1 11.6 7.2 10.8 6.8 12.0 11.0 9.5 8.9 6.6 9.1
Harvesting 120 84 14.8 16.2 13.3 14.2 6.5 12.2 7.7 13.1 142 ¢+ 11.8-{ 130 59 11.0
dates 130 10.9 16.0 14.2 154 10.5 6.6 123 11.5 14.4 17.2 15.3 14.2 6.0 13.1
Mean 83 15.1 15.3 12.6 12,1 6.8 11.7 8.8 13.1 14.1 12.2 12.0 6.2 I
LSD at 5% level for:
Planting dates (A) 20 1.0
Hill spacings (B) 1.4 0.7
Harvesting dates {C) 08 0.5
AxB 35 1.3
AxC NS 09
Bx(C 1.4 1.2
AxBxC 34 22
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TABLF 5. Sced yield per feddan (kg) of groundnut ss affected by planting date, hill-spacing, harvest date and their interactions in
2002 and 2003 seasans.

A Season 2002 - Season 2003
l Hill Harvestin J: Planting dates : Planting dates
b Ve R T 17 8 29 19 107 | Mean | 27 17 8 29 19 10| Mean
| Spacings S Ntareh | April | May | May | June | July | March | April | May | May | June | July
| G 2496 |486.1 (811.3 |722.4 |387.8 [538.1 |5326 | 3372 [548.8 | 5536 |531.7 |388.0 |482.7 | 473.7
| toem 120 3121 |634.1 |764.2 |778.2 |866.8 |376.7 |622.0 |406.8 [620.6 | 7753 1643.9 [606.9 |351.3 | 567.5
I 150 6709 | 874.2 | 864.4 | 9035 |672.3 |408.1 | 732.2 | 666.0 [690.9 |900.7 |818.7 |645.0 |384.2 | 684.3
! Mean 410.9 | 664.8 | 813.3 |801.4 |642.3 | 4409 |628.9 |470.0 |620.1 {7432 |664.8 | 546.7 | 406.1 | 5751
S 10 207.6 1361.1 |805.8 |637.9 |657.8 [385.6 [509.3 |311.9 |557.7 |556.9 |459.0 [408.6 [351.3 | 440.9
sem U120 353.2 1638.9 |686.6 | 565.2 | 746.6 | 3751 |561.0 | 364.6 |617.5 | 692.8 | 580.9 |611.5 | 355.1 | 537.1
l 130 426.2 |610.6 |656.5 | 741.3 | 438.9 | 343.8 |536.2 | 464.1 |683.8 |866.8 | 756.5 | 716.4 | 320.2 | 634.6
F Mean 3290 [536.8 | 716.3 |6481 [614.4 |368.2 [5355 | 380.2 [619.7 [ 7055 | 598.8 | 578.8 | 3422 | 537.5
I T 2209 14348 [578.7 1439.0 [ 5832 [243.4 1416.6 | 276.7 |575.7 4981 [341.7 [4119 (2238 | 387.9
] 2000m | 0 13952 |545.0 [ 763.3 | 545.0 | 500.4 |278.8 [504.6 | 356.6 15964 |674.2 |448.2 |591.9 |261.8 | 488.2
I LY 4071 |633.4 |520.6 15884 |508.2 |317.4 14958 |497.6 16745 | 8467 |629.3 |609.7 | 2943 | 595.2
| Nean 3411 |537.7 [620.9 |524.1 |530.6 | 279.9 |472.4 | 3769 | 6156 |672.8 |473.1 | 544.4 |259.9 | 490.5
T e 226.0 |427.3 | 731.9 | 599.8 | 542.9 |389.0 |486.2 | 308.6 | 560.7 | 536.2 | 444.1 | 402.8 |352.6 | 434.2
Ditarvesting [ 120 353.5 [606.0 [738.0 [629.5 [704.6 [343.6 [562.5 [376.0 [611.5 [714.1 [557.7 |603.4 [322.7 | 530.9
L,dmgs BEED 5014 |706.0 |680.5 |744.4 |539.8 | 356.4 | 588.9 |542.6 |6831 |871.2 |734.9 |663.7 | 332.9 | 638.0
| "Mean 13603 [5798 |7168 |657.9 |595.8 [3630 [5456 [409.1 [618B4 [707.2 [578.0 |556.6 [336.1 | 5349 |
LS at 3% fevel for
Planting datcs (A) 97.0 492
Hitl spacings {(13) 68.6 348
Harvesting dates (C) 43.7 246
A B 168.0) 852
A C 107.1 60.2
B 75.75 42.6
A C 1855 1043
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The third harvest date gave the highest seed yield in both seasons. This result
may be attributed to the increase in pod number/plant, pods and seed yield/plant,
as well as, pod and seed index, shelling percentage and pod yield/feddan.
Rossetto et al. (1998) stated that seed yield was increased by delaying harvesting
date. It could be concluded form the previous results in Table 5 that, planting
peanut on May at 10 cm between hills and harvesting after 130 days from
planting gave the highest seeds yield.

Data in Table 6 show that oil yield/feddan was significantly affected by
planting date, hills spacing, harvesting date and their interactions during 2002
and 2003 seasons. The highest oil yield/feddan was obtained from 8 May in both
seasons. Such increase in oil yield may be due to the increase in seed yield/plant,
as well as, pod and seed yield/feddan in both seasons. These results agreed with
those obtained by Ali ef al. (1995b) and Barik et af. (1995) who found that oil
yield was increased by early planting. Differences among oil yields due to ali
hill-spacing were significant in both seasons, except that between 10 and 15 cm
in both seasons. The highest oil yield/feddan was obtained from 10 cm between
hills in both seasons. The increasing in oil yield may be due to the increase in
pod and seed yield/feddan. Similar results were obtained by Shams El-din & Al
(1996) who reported that oil yield increased by decreasing the space between
hilis. Oil yield increased significantly by delaying harvesting dates from 110 to
130 days. These results may be due to the increase in seed oil percentage, as well
as. pod and seed yield/feddan. Nagaraj et af. (1987) stated that oil yield increased
by delaying harvesting dates.

The results indicate that there was a significant effect of the interaction
among planting date, hill-spacing and harvesting date on oil yield in both
seasons. The highest values were recorded from 8 May x 10cm x 130 days.

Conclusion

From the previous results, it is concluded that planting peanut on May 8 at
20cm hill spacing and harvesting at 130 days after sowing recorded the highest
values of number of pods, pods weight and seeds weight per plant, as well as,
shelling percentage, pod and seed index. While the highest values of pod, seed
and oil yields were obtained from 8 May planting date at 10 cm between hills
and harvesting at 130 days from planting. This superiority may be due to the
increase in number of plants per feddan.

Levpt J igron. 31, No. 1 (2009)
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TABLE 6. Oil vield (kg) per feddan of groundnut as affected by planting date, hill-spacing, harvest date and their interactions in
2002 and 2003 seasons,

T }__ Scason 2002 I N Season 2003
Hill Harvesting Planting dates - [ Planting dates

spacings | dates 27 17 8 29 19 10 | Mean | 27 17 8 29 19 10 | Mean

) i ) March | April | May [ May { June { July March | April { May { May ( June [ July
Lo 95.8 2117 13594 {3114 (1579 12342 [ 228.8 | 1446 | 2678 (2774 { 2643 (1844 11949 | 2222
1Gem 120 1200 13010 3645 (3601 13827 [1666 | 2834 { 1864 | 3072 13879 { 3200 12924 [161.1 | 2758
Bl 130 2740 14036 14233 14192 12861 1866 {3326 | 3080 {3475 (4518 | 4134 [3142 |1786 | 3341
Mean 1663 ;3051 13831 1263.0 12756 [195.8 {2648 | 2106 {3076 13724 | 331.7 [2636 11782 | 2774
110 898 1704 13948 {3298 {2957 {1729 12430 § 1473 12761 {2719 } 2469 1973 11723 1 2193
15em 120 1597 310.7 [341.2 [289.6 | 3519 (171.0 | 273.2 1795 1 310.6 13419 | 3195 [299.1 {1701 | 270.7
130 193.6 | 3033 3328 14077 12102 |1595 12669 } 232.7 | 3501 1437.7 | 416,1 |357.6 11622 } 325.7
Mean 1477 ) 261.5 1356.7 1344.8 | 2859 11678 1261.0 | 1865 | 3117 3505 ) 3269 2847 11682 | 2719
L 10 103.6 2124 12836 [223.5 2857 11067 )203.0 | 141.4 | 2867 12473 | 177.7 12014 11099 | 1949
20 cm | 120 183.8 12711 13801 )3008 ;2641 (1282 {23533 | 1824 | 3000 )340.0 ) 2465 292.8 1303 | 2497
] 130 2007 ) 3181 (12692 13277 2522 | 1544 | 2528 | 257.0 13440 (4385 | 3449 13203 [1464 | 3090
Mean 1627 12672 [311.7 2825 12614 J129.8 | 2364 ) 1936 {3103 [341.9 | 2550 |271.5 |1289 | 2512
110 96.4 108.2 1346.9 |201.5 12465 [ 1713 | 2247 | 1444 | 277.0 |265.5 | 230.0 |194.4 ]159.0 | 2121
Harvesting 120 1575 | 294.0 13624 |324.2 [3260 1553 12700 | 182.7 | 3064 |3566 | 2967 2947 1153.8 | 2364
dates | 130 222,86 | 3417 [343.7 | 3893 | 2495 | 1668 | 285.6 | 2635 | 3470 4427 | 3924 |330.7 [162.4 | 3229
Mean 1380 | 2779 |3512 [3342 12743 |164.5 {2596 | 1969 | 3098 3549 | 3057 |273.3 1584 | 2668

LLSD at 5% ievel for:
Planting dates (A)

Hill spacings (13)
Harvesting dates (C)
AxB

AxC

B3

AxBx(

e RN T N N TS I N
N~ 00 Lr = KD L
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