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Abstract

The present study was carried out in 1999 rice growing season at
the six growing Governorates i.e. Kafr EI-Sheikh, El-Dakahliya, Et-Beheira,
El-Gharbiya and Damietta. The main objective of this study was determi-
nation of yield losses during harvest and post-harvest processing meth-
ods. The yield losses were determined during harvesting, transporting
the crop from the field to the threshing vard, threshing and milling.

The results indicated that yield losses ranged between 10.33 %
to 28.05 of % according to the harvesling and post harves! processing
methods used. Moreover, losses during mechanical harvesting were high-
er than manuai harvesting. Manual harvesting caused the highest losses
during transporting the crop from the field to the threshing yard compar-
ing with camel or bull-cart methods. The highest losses during threshing
were determined for tractor treading methed. In addition, the traditional
one-pass milling machine (Engelberg type) resulted in the maximum loss-
es during milling.

Losses were maximized when all traditional harvest and post- har-
vest processing methods ( manual harvesting plus transporting the crop
from the field to the threshing yard by labor + tractor treading {Korsa}
plus one-pass traditional mill} were used, while the lowest losses oc-
curred when rice was mechanically harvested and threshed and milled by
modern one-pass milling machine.

INTRODUCTION

There is a popular perception “ a large amount of post-harvest food losses oc-
curs in developing countries and that, post harvest processing technology has to be im-
proved in order to reduce it", Packhop (1980). According to this view, by adopting im-
proved post-harvest technology, food supply can be increased more easily and
economically that expanding field production which requires either expansion of culti-

vated area or increased productivity per unit land area.

Rice is an increasingly popular food stuff in Egypt for several reasons, First, in-

creases in rice production have expanded outside the traditional production zones in
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the Delta, where a lot of households consume a good part of what they produce. Sec-
ond, locally milled rice is ready and convenient to cock. Third, rice is reported to be a
main stable food in some zones of the Delta that are under-supplied with subsidized ba-
ladi bread. The annuatl production of rice in Egypt ranged between 55.5 to 6.0 million
ton. It is reported that an estimated amount of 15% of this production is paddy losses
every season due to post-harvest processes including harvesting methods, threshing,
transportation and milling. The national annual production is converted to milled rice,
using a national average conversion factor of 0.65. Milling yield is reported to be the
higher for Public Sector Milis and the best of the Private Sector commercial mills, gener-
ally in the 65-70% range. However, a large portion milled by small village mills (Engel-

berg type), whose milled rice yield is generally closer to 55-60 %.

In Egypt, rice is harvested when more than 85 % of the grains on the panicle are
yellow firm and clear in appearance with approximately 18% moisture content. Harvest-
ing is done by two main methods, manually by sickle, or mechanically by a combine har-
vester. Manual harvesting is the dominant method. The matured plants are cut 10-15
cm above the ground and left on the field to dry for a few days in heaps before thresh-
ing. After drying, the crop is transferred to threshing yard “Gorn” by camel, bull-cart or
manual labors. Threshing is then practiced by locally made threshers or by tractor
treading “Korsa". This method utilizes ribbing or shear action for separating the grain
from the panicle. A standard 4-wheeled tractor is runs-over the harvested rice crop
which is spread on the threshing floor. The several passes to expose the panicles un-
derneath for threshing. the threshed crop is then winnowed with the aid of wind. After

winnowing the crop is bagged and stored.

El-Nawasani (1975) reported that the total post-harvest losses of the rice crop
in Egypt was as large as 24.09% and these losses could be decreased by improving the
different post harvest processing methods. Abd-El-Bary et al {(1981) reported losses of
harvesting, transportation, and threshing in Egypt from 14,35 in Garbiya Governorate

and 33.08% in Alexandria Governorate with average nationai losses of 25.3 %.

Azza (1987) in a study to determine the post-harvest losses for rice found that
losses due to manual harvesting and crop transfer by camel and threshing by tractor

threading ranged between 0.23 - 0.632 ton/fed. These losses decreased to 0.26-0.55
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ton/fed. when mechanica! thresher was used. On the other hand, the lowest losses

{0.18 ton/fed) were detected when mechanically harvester was used.

There is no complete information of the effect of different harvest and post-
harvest processing methods on grain yield losses. Accordingly, the present invastiga-

tion was designed to determine these type of losses in six rice growing governorates in

Egypt.

MATERIALS AND METHODS

The present investigation was carried out during 1999 rice growing season in the
six rice growing governorates, i.e. Kafr El-Sheikh, El-Dakhaliya, Ei-Beheira, El-Sharkiya,
El-Gharbiya and Damietta. Three fields grown with the same variety in three different
districts of each governorate were studied. The study was concerned with determina-
tion of harvest and post-harvest grain yield losses according to Harries and Lindbled

(1976) through the following steps:

a. Yield losses due to harvesting method:

Two harvesting methods i.e. manual harvesting using sickle, and mechanical har-
vesting (combine harvester) were used. Three plots of 10 m2 each in three replications
were randomly sampled for each method in three locations at the six governorates.
Weight of shattered grains and grain of the unharvested panicles were determined for

each plot as losses due to harvesting methods.

b. Yield losses due to means of transporting the crop:

After harvesting, the crop is usually left for drying in the field for few days and
then transferred to the threshing yard (Gorn} by using any of three means; camel, bull-
cart or manual labor. For manually harvested plots, 10 m2 each, in three replications
were used for determination of this type of losses. Plastic or canvas sheets were
placed under rice bundles right after harvest to ensure that grains shattered from the

stalk are collected on the sheet and not mixed with harvesting losses.
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One out of these four plots was threshed in the field directly, after harvesting as
a control, while the crop of the others was left for drying in the field and then trans-
ferred to the threshing yard by the different means and then threshed. Pedal driven
thresher was used in all cases and fhe differences in grain weight between the control
and treatments were computed after adjusting the moisture content at 14% for all

samples.

c. Yield losses due to different threshing methods:

Losses of thrge threshing methods were determined. These methods were: me-
chanical harvester, locai-made thresher and tractor treading {(Korsa). The crops of 4
plots, 100 m2 each, in three replicales were used. These plots were manually harvest-
ed and one of these plots was threshed directly in the field using pedat driven thresher
as a control, while the others were threshed by stopped mechanical harvester (to avoid
the harvesting losses), the local-made thresher and by tractor treading method.
Threshing was done directly in the field to avoid the losses due to other factors, and

differences between the different threshing methods and the control were computed.

d. Yield losses due to different milling machines:

Four types of milling machines i.e. one-pass traditional milling machine (Engel-
berg) and three modern small-scale milling machines manufactured in China, Indonesia
and Japan were used. Three random paddy samples, 100 kg each, in three replicates
were milled by each milling machine. Yield losses were estimated by comparing the to-
tal milled rice of each machine by the total milled rice of three other samples milled by
the experimental milling machine at the Rice Research & Training Center, Sakha, Kafr El-

Sheikh as a control.

Statistical Analysis

The collected data were statistically analyzed as split plot design according to
Gomez and Gomez (1983). The main plots were governorates, while the methods were

located in the sub-plois.
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RESULTS AND DISCUSSION

i. Yield losses due to different harvesting methods:

It is clear from table (1) that yield losses were affected significantly by the har-
vesting methods. Manual harvesting caused higher losses than mechanical harvesting.
The manual harvesting losses were ranged between 0.38 % to 64% while the mechani-

cal harvesting losses ranged from 0.8 % to 1.56 %.

On the other hand, significant differences between governorates were also com-
puted. The highest losses (%) were determined for Damietta and Sharkiya governo-

rates, while the lowest losses (%) were found in Garbiya and Dakahliya governorates,

These finding could be attributed to the fact that during manual harvesting, all
stems are collected during cutting. However, in mechanical harvesting some stems are
left unharvested especially those in field corners and those that are fully lodged. Abd
Eil-Motaleb (1982) reported that the losses in mechanical harvesting ranged between
0.8 % and 5.1 %. Moreover, when hard sickles were used, total losses differed from 1.6
to 7.8% depending on harvesting time. However, Ramos {1982) reported that no sig-
nificant loss during the cutting process was noticed. This low loss during cutting was
attributed to the inherent varietal characteristics. In Korea , Chang (1986) estimated

the grain losses during harvesting operation as 3-5 % for Indica X Japonica varieties.

{l. Yield losses due to means of transporting the crop:

Grain on panicles are subject to at least two kinds of forces impact and shear,
which incur shattering tosses during transportation of paddy from one place to another
(Sabbah et al, 1979). Table (2) clarifies that yield losses during transporting the crop
from the field to the threshing yard by different metheds ranged between 1.83 % to
3.95% . The highest losses were recorded from transferring the crop by the laborers,
while the lowest was found in case of using the camel. The mean losses different signif-
icantly between governorates and were highest in Sharkiya governorate (3.42%) and
towest in Gharbiya Governcrate (2.37%). Meantime, the interaction between means of

transportation and governorate was significant.
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It was observed that higher losses occurred when hand labor was used to lift and
move the bundles from the field to the threshing yard. Shattering took place when the
grains and panicle rubbed against each other. Severe shattering occurred when labor
dropped the bundles to the ground. This explains why the manual method incurred
more losses, On the other hand, with the camel method, the rubbing action was mini-
mized as result of tying the load with a rope. The whole load acted as one solid bundle
and gentle shaking caused by the movement of the animal did not result in much shat-

tering of grains.

Backhop (1980) indicated that losses in transportation of the paddy crop with a
moisture content of 17% ranged from 0.8 % to 2.3%. Ramos (1982) reported that the
camel as a means of transport the paddy incurred lower [oss when compared with the
cart method. At 14.2 % grain moisture, transport by camel incurred only 0.9 % losses

compared to 4.35% with cart at moisture of 15.4%.

ll. Yield losses due to different threshing methods:

Threshing losses include unrecovered grains frorn the panicles, grain lost during
winnowing and losses during packing. Table (3) shows the percentage of yield losses in-
curred by different threshing methods. It was found that higher losses (%) occurred
when the tractor treading was used. In this case the losses ranged between 2.3 % in
Kafr-EL-Sheikh to 2.63 % in Gharbiya. On the other hand, the lowest losses occurred
with the mechanical harvester and differed from 0.99 % to 1.79 % in Damietia and Be-
heira Governorates, respectively. In addition, the mechanical harvester and local made
thresher resulted in a very high degree of purity, comparing with grain from tractor
treading which had mudbalils that reduce quality of milled rice. In generai threshing loss-
es include unrecovered grains from the panicles, grain lost during winnowing and losses

during packing.

Furthermeore, the differences between governorates, as well as the interaction
between methods and governorates were significant. Iin Egypt the experimental data
obtained by Sabbah et al (1979), on losses associated with threshing by tractor tread-

ing, showed that losses represented 22% of the total post-harvest losses.
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V. Yield losses as affected by different milling machines:

It is clear from table {4) that yield losses were differed significantly for the dif-
ferent milling machines. The traditional milling machine (Engelberg type) caused the
highest yield losses. The average losses due to this type was 21.12% regardless of va-
riety. Meanwhile, losses were significantly reduced by using the other modern one-pass
milling machines. Their losses differed from 4.54 % to 9.23 % for the Japanese and In-
donesian milling machines, respectively. Furthermaore, it was observed that a high per-

centage of broken grains was present in rice milled by the traditional milling machine.

On the other hand, table (4) indicated that yield losses during milling differed
among varieties. The lowest losses were detected for Giza 177 variety while the high-
est losses were found in case of the rice variety Giza 178, These differences could be
attributed to differences in grain shape of the different varieties. However, the interac-

tion between varieties and machines was insignificant.

CONCLUSION

Table (5) presents yield losses (%) as the affected by harvest and post-harvest
processing methods. In general, the yield losses ranged between 10.33% and 28.05%.
The lowest losses were estimated when the mechanical harvester, mechanicat thresher
and the modern one-pass milling machine were used. However, the maximum losses
were determined when all traditional processing methods including manual harvesting,
manuai transfer of the crop by labor, tractor treading, threshing method and Engelberg

milling machine were used.

Accordingly, it is concluded that significant losses occur during the harvest and
post-harvest sleps. Reducing or preventing these losses by improved technology
should increase total production of rice to the extent that a 10 % reduction in losses
would provide about 500.000 metric ton of milled rice equivalent to the normal quanti-

ty of annual rice exportation in Egypt and valued at about $ 1.5 million per year.



Table 1. Rice grain yield losses (%} as effected by different harvesting methods at different Governorates

Harvesting
Methods

Kafr El Sheikh

Dakahliya

Behira

Sharkiya

Gharbiya

Damietta

Mean

Manual

0.41

0.44

0.38

0.52

0.48

0.64

0.84

Mechanical

1.02

0.97

1.32

1.65

0.85

1.56

1.23

Mean

0.72

0.69

0.85

1.09

0.66

1.10

L.S.D 0.05
(Methods)

0.23

L.S.D. 0.05
(Governorates)

0.19

L.8.D. 0.05

Interaction

N.S.
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Table 2. Rice grain yield losses (%) as effected by different means of transporting the crop from field to thresh-

ing yard in different Governorates

Harvesting . .
Kafr el Sheikh|Dakahliya] Behira |Sharkiya |Gharbiya|Damietta Mean
Methods
Camel 1.75 2.10 2.23 1.64 1.17 1.99 1.83
Cart 3.38 3.15 2.80 3.28 2.81 3.27 3.11
Labor 3.28 3.29 3.97 5.32 3.15 350 3.95
Mean 3.24 2.84 3.03 3.42 2.37 2.92 2.97
L.S.D 0.05
0.79
{(Methods)
L.8.D. 0.05
0.53
(Governorates)
L.S.D. 0.05
N.S.

Interaction
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Table 3. Rice grain yield losses (%) as effected by different threshing methods in different governorates

Methods Kafr el Sheikh |Dakahliya| Behira |Sharkiya |Gharbiya|Damietta Mean
Tractor treading 2.31 2.57 2.47 2.4 2.63 2.56 2.49
Local made thresher 1.65 2.24 2.08 1.88 2.23 2.07 2,03
Mechanical harvester 1.38 1.43 1.79 1.05 1.49 0.99 1.35
Mean 1.78 2.08 211 212 1.87
L.S.D 0.05 (Methods) 0.56
L.S.D. 0.05

N.S.
(Governorates)
L.S.D. 0.05

N.S.

Interaction
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Table 4. Losses (%) of milled rice as affected by different types of milling machines for different rice va-

rieties

Methods Giza 171|Giza 172|Giza 176 Giza 177)Giza 178 Mean
a- Engelberg 20.16 21.75 22.03 19.02 22.69 21.12
b- Chinese 9.67 8.39 9.51 8.82 9.74 9.23
¢- Indonesian 9.17 §,22 9.59 9.53 10.11 9.47
d- Japanese 4.08 5.45 4,59 3.01 5.64 4.54
Mean 10.77 11.20 11.37 10.09 12.04
L.5.D 0.05 (Machines) 4.49
L.S.D. 0.05 (Varieties) 1.06
L.S.D. 0.05 Interaction N.S.

Note: 1- Mean Losses (%) of newly developed machines (b,cand d) = 775 %

2- General mean of losses % of one-pass milling machines = 11.09 %.
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Table 5. Losses (%) of rice grain as affected by harvest and post-harvest processing methods

Processing Method LOSSES %
Manual harvesting + camel +tractor treading +Engelberg Mill machine (E.M.M.) 25.92
Manual harvesting + camel + tractor treading + Modern milling machine (M.M.M.) 12.55
Manual harvesting + camel +local made thresher + (E.M.M.} 25.46
Manual harvesting + camel +local made thresher + {(M.M.M.} 12.07
Manual harvesting + cart + tractor treading + (E.M.M.) 27.20
Manual harvesting + cart + tractor treading + (M.M.M.) 13.83
Manual harvesting + cart + local made thresher + (E.M.M.} 26.74
Manual harvesting + cart + local made thresher + (M.D.M.M.} 13.37
Manual harvesting + labor + tractor threshing + (E.M.M.} 28.05
Manuai harvesting + labor + tractor threshing + (M.M.M.} 14.67
Manual harvesting + labor + local made thresher + (E.M.M.) 27.58
Manual harvesting + labor + local made thresher + (M.M.M.) 14.21
Mechanical harvester + Mechanical thresher + (E.M.M.) 23.70
Mechanical harvester + Mechanical thresher + (M.M.M.} 23.70

gcclt
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