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Abstract

Field experiments were carried out at Meet El-Deyba Rice Mecha-
nization Center during the successive seasons of 1997 and 1998. The
study aimed to investigate the productivity of rice cultivar Sakha 101 as
influenced by seven different methods of planting and three methods of
harvesting. Randomized complete block design with four replications was
used to measure growth and yield components. To study the grain yield,
straw yield and harvest index strip plot design with four replicates was
used. The first strips were occupied by seven methods of planting name-
ly, manual broadcasting, mechanical broadcasting, dibbling (20x20 cm),
manual transplanting (20x20 cm), mechanical transplanting (12x30 cm),
drifling in wet soil and drilling in dry soil. The sub plots were devoted to
three methods of harvesting namely, combined harvesting, semi-
mechanical harvesting (manual harvesting and mechanical threshing) and
traditional harvesting (manual harvesting and traditional threshing). The
main results of this investigation could be summarized as follows :

Highly significant differences were observed for the effects of
planting methods on number of tillers/m<, number of panicles/m*, num-
ber of grains/panicle, panicle weight, 1000-grain weight, grain yielcl/m2
as well as grain and straw yields (t/fed.). Mechanical transplanting gave
the highest values of the above-mentioned traits, while, manual broad-
casting and drilling in dry soil produced the lowest values. Meanwhile,
methods of planting did not exert significant effects on plant height in
both seasons. Mechanical harvesting resulted in the highest grain yield
followed by semi-mechanical harvesting, while traditional harvesting pro-
duced the lowest grain yield. The highest yield of straw was obtained
from traditional harvesting and the lowest by mechanical harvesting. The
interaction of planting and harvesting methods significantly affected
grain yield (t/fed.) in both seasons. The highest grain yield was produced
when transplanting and harvesting were mechanically done.

INTRODUCTION

In spite of the fact that Egypt has a high average of rice grain yield, the need to
raise its productivity per unit area is a matter of importance and challenge. Improve-

ment of rice production could be achieved through different ways. Planting and har-
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vesting methods are amongst.

Planting methods play an important role in rice production. Transplanting rice
manually is a highly demanding operation requiring intensive labour for few days in a
season. Direct seeding methods whether drilling or broadcasting need a high power for

good land levelling and a sophisticated weed control program.

El-Keredy (1982) and El-Keredy et al. (1984), reported that mechanical trans-

planting was more favorable than other methods of planting.

Shaalan and Badawy (1985) reported that higher grain yields were obtained from

mechanical drilling, as well as manual (regular) and mechanical transplanting.

Assey et al. (1992) observed that transplanting methods surpassed other ones.
(broadcasting, dibbling and hand driliing) in plant height, number of tillers/m?, grain and

straw yields/fed.

Hegazy et al. (1992) also reported the superiority of transplanting method over
(dibbling, seed drill and broadcasting methods).

Attia et al. (1994) reported that transplanting method had a significant effect
on grain yield/fed with the highest grain yield obtained from plants arranged in regular

rows. Meanwhile, irregular transplanting came in the second rank.

El-Kalla et al. (1994) reported that planting methods had significant effects on
all the studied traits. Dibbling method surpassed the other planting methods in grain
vield/fed and was followed by the regular transplanting or drilling methods while, broad-

casting came in the last rank.

El-Serafy et al. (1995) found that broadcasting was more efficient than other di-
rect seeding methods and better than transplanting since it gave the highest grain

yield and its components.

Harvesting of rice crop is the most labour consuming field operation. Efficient

harvesting is a main factor that reduces grain losses and costs.
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Sahrigi and El-Haddad (1982) indicated that mechanical harvesting gave the
highest yield.

El-Shal and Morad (1993), Marey (1997), Abd El-Hamied (1998) and Arnaout et
al. (1998) found that mechanical harvesting surpassed semi-mechanical or traditional

harvesting in grain and straw yields, and was lowest in grain losses.

The present investigation was directed mainly to study the productivity of the
new rice cultivar Sakha 101 as affected by seven different planting methods and three

harvesting methods.

MATERIALS AND METHODS

In 1997 and 1998, two field experiments were conducted at Meet El-Deyba, Rice
Mechanization Center, Kafr El-Sheikh, Agricultural Mechanization Research institute,
Egypt. The experiments were laid out in strip-plot design with 4 replicates. The meth-
ods of planting (manual broadcasting, mechanical broadcasting, dibbling, manual trans-
planting, mechanical transplanting and drilling in wet and dry soils) were distributed ran-
domly among the first strip plots. Each plot was 42 x 1.2 m wide. At harvest each plot
was divided to three sub plots to which the three harvesting methods, viz (combine
harvesting, semi-mechanical and traditional harvesting methods) were randomly ar-
ranged. The previous crop was clover in both seasons. The other culture practices were
conducted as recommended. At harvest, samples of one square meter were harvested

from each planting method and the following data were obtained :

1. Plant height (cm) 2. Panicle length (cm)
3. Number of tillers/m? 4. Number of panicles/m?
5. Number of filled grains/panicle 6. Panicle weight (g)

7. 1000-grain weight (g)

Rice plants in each sub-plot were harvested and grain and straw yields were de-
termined, then converted to estimate yield/feddan. Grain yield was adjusted to 14%
moisture content. The data were subjected to suitable statistical analysis of variance
for each season. Differences among treatment means were compared using the Duncan

multiple range test at 5% levels of significance (Gomez and Gomez, 1984). Data for
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pre-harvest traits were analyzed as randomized complete blocks and yield data as split-

plot design.

RESULTS AND DISCUSSION
1. Planting methods effect :

Significant differences were observed among planting methods in panicle length ,
number of tillers/m?, number of panicles/m?, number of filled grains/panicle, panicle
weight, and 1000-grain weight. While, it did not exert significant effect on plant height
in both seasons. Mechanical transplanting produced the highest number of tillers/m?®
(464 & 484), number of panicles/m? (430 & 415), number of filled grains/panicle
(120 & 125), panicle weight (3.38 & 3.48 g), 1000-grain weight (28.3 & 28.0 g) as
well as grain yield (4.34 & 4.70 t/fed.) and straw yield (4.90 & 5.40 t/fed.) in 1997
and 1998, respectively (Tables 1 & 2). The lowest value of number of grains/panicle
(102 & 104), panicle weight (2.71 & 2.75 g), 1000-grain weight (26.4 & 27.0 g) and
grain yield (3.35 & 3.41 tfed.) were produced by manual broadcasting. Mechanical
broadcasting gave the lowest number of panicles/m? (375 & 369) and number of til-
lers/m? (399 & 41 4). Concerning panicle length, the tallest panicles (22.5 & 22.5 ¢m)
were given by mechanical transplanting while, the shortest panicles (19.0 & 20.3 cm)
were given by drilling in dry soil during 1997 and 1998, respectively, Tables (1 & 2).
These data are in agreement with those reported by El-Keredy (1982 & 1984), Shaalan
and Badawy (1985), Assey et al. (1992), Attia et al. (1994), El-Kalla et al. (1994).

2. Harvesting method effect :

The evaluated harvesting methods exerted highly significant effects on grain
yield/fed. in both seasons, (Table 3). Mechanical harvesting yielded the highest grain
yield (4.00 & 4.10 t/fed.). Semi-mechanical harvesting came second and yielded (3.70
& 3.90 t/fed.). On the other hand, the lowest values of grain yield (3.35 & 3.41 t/fed.)
were obtained when the traditional harvesting was used during 1997 and 1998 sea-
sons, respectively (Table 3). The highest grain yield recorded by the mechanical har-
vesting may be atlributed to low grain losses percentage. These data are in harmony
with those reported by El-Shal and Morad (1993), Marey (1997), Abdel-Hamid (1998)
and.Arnaout ef al. (1998).
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Table 1. Rice grain yield and yield contributing characters averaged for seven planting

methods during 1997 season

Main effects| Plant | Panicle | No. of | No. of No. of Panicle| 1000-| Grain | Straw
height | length |tillers/| panicles/| filled |weight | grain | yield yield
emy | (em) | m? m® | grains/ | (g) |weight|(t/ied.)] (t/fed.)

Planting methods panicle (g)

Manual broadcasting 0.5 |185d |441 ¢ 382c f102d 271 e |264 cf335e [409D
Mechanical broadcasting | 90.5 [19.8 bc [399 e 375 ¢ |105bed |285d |27.1 b 343 d [ 412 Db
Dibbling 89.5 [205b (449 bc | 409 b |107 bc ]|295c |275Db|3.61 ¢c | 430 b
Manual transplanting 89.0 (208 b |451 bc | 424 a [109Db 3.02b [27.7b| 410b | 471 a
Mechanical transplanting | 89.5 |225 a |[474 a 430 a |120 a 338 a|283a|434a |40 a
Drilling in wet soil 89.5 [20.0 bc |459 b 408 b |103 cd [279d|27.3bf352c | 423D
Drilling in dry soil 89.8 |19.0 cd {425 d 385¢c [102d 274 e |27.1b| 350 c | 423 Db
F. test NS e - . . . s .. .. e w .

* Values followed by the same letter(s) are not significantly difference .

Table 2. Rice grain yield and yield contributing characters averaged for seven planting

methods during 1998 season

Main effects| Plant | Panicle | No. of | No. of No. of |Panicle | 1000-]| Grain Straw
height| length |tillers/|panicles/| filled [weight | grain yield yield
(em) | (em) | m? m?  |grains/ | (9) |weight| (t/fed.) |(t/fed.)
Planting methods panicle (g)
Manual broadcasting 91.0|215¢ | 433d| 390Db 104d [275e |27.0c| 341 e 431 d
Mechanical broadcasting | 0.5 |223 ab | 414 e | 369 ¢ 108 ¢d |2.89 d |27.0 c| 3.50 d 424 d
Dibbling 90.0 |2254a | 457 ¢ | 386 b 114b 311 ¢c|27.0c| 390 c |452¢
Manual transplanting 888 218 bc| 465 Db | 410 a 118b |3.28b |28.0a| 420D 493 b
Mechanical transplanting | 89.8 [225a | 484 a | 415a 125a (348 a {280 a| 470 a |540 a
Drilling in wet soil 90.0 |121.8 bc | 463 b | 407 a 109¢c [297d|272b| 380¢c |490 b
Drilling in dry soil 90.8 |203d | 431d| 3820 104d [280e |270c] 370¢c |4284d
E. test NS .= - . . .. . ‘o . ow

* Values followed by the same letter(s) are not significantly difference .

Harvesting methods had a highly significant effect on straw yield (t/fed.) in both

seasons of this investigation. The highest values (4.45 & 4.80 t/fed.) were obtained

with the traditional harvesting method, while the lowest values of straw yield (4.25 &

4.52 t/fed.) were obtained by mechanical harvesting in the two seasons, respectively,

(Tabie 3).
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Table 3. Rice grain yield and straw yield (t/fed.) for three harvesting methods during
1997 and 1998 seasons

Main effects Grain yield Straw yield
t/fed. t/fed.
Harvesting methods 1997 1998 1997 1998
Mechanical harvesting 4.00 a 410 a | 425 ¢ 452 ¢
Semi-mechanical harvesting 3.70 b 3.90 b 440 b 464 b
Traditional harvesting 340 ¢ 3.60 ¢ 4.45 a 4.80 a
F. test gy * * % P

3. Interaction effect :

The interaction of planting and harvesting methods significantly affected grain
yield/fed. in both seasons. The highest values of grain yield (4.6 & 4.9 t/fed.) were
produced when both mechanical transplanting and mechanical harvesting were used
during 1997 and 1998, respectively, Table (4). The lowest values of grain yield (3.1 &
3.2 t/fed.) were obtained when both manual broadcasting and traditional harvesting
methods were used (Table 2). These data are in agreement with those reported by
Sahrigi and El-Haddad (1982).

Table 4. Grain yield (t/fed.) as affected by the interaction between planting and har-
vesting methods during 1997 and 1998 seasons

Harvesting methods
Mechanical Semi-mechanical|l Traditional
harvesting harvesting harvesting
1997 | 1998 [ 1997 | 1998 | 1997 | 1998

Planting methods

Manual broadcasting 36d 3.7e |34d 34 f |31d 32e
Mechanical broadcasting 37cd | 384d (34d 35e |81d 32e
Dibbling method 39c¢ 41 ¢ |36 ¢ 39c |33¢c 36 ¢
Manual transplanting 43b 45b |40 Db 42b (38b 39b
Mechanical transplanting 46 a 49 a |43 a 4.7 a {40 a 45 a
Drilling in wet soil 38cd | 4.1 ¢ [3.5cd 36c |32cd | 36 ¢C

Drilling in dry soil 38cd | 38d |34 cd 3.3d |32 cd 3.3d
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