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ABSTRACT

Tarc (Colocasia esculenta L. Schott) is a monocotyiedonous plant belonging
to the family (Araceace). It is considered one of the most important vegetables grown
in Egypt due to its high nutritionat and economical values. Local cultivar (Batady) has
been pul under mvesugatlon to study the effect of different levels of {(Farmyard
manure) (40,80 and 120 m */Fed), two bio fertilizers. i.e (nitrobein, phosphorein) and
potassein foliar spray during 2000 and 2001 years, on plant growth, yield and its
components as well as chemical constituents in corms. In general, all the studied
charactes were better in plants receiving FYM levels. Increasing the applied FYM rate
from 40 to 120m°/Fed. sngmfcantly increased most parameters. Moreover the best
results were obtained by using potassein foliar spray compared with nitrobein and
phosphorein. The application of FYM (120m3/Fed) combined with potassein foliar
spray increased total yield/Fed by 18.97 and 23.31 ton/Fed in 2000 & 2001 years,
respectlvely The same combination gave the highest dry weight. Fertilization of
120m°Fed FYM with nitrobein and 80 m*/Fed with potassein were the optimum rates
to maximize corms dry weight. The obtained data indicted that application of FYM or
potassien foliar spray caused significant increase of starch, protein and NPK in the
corms. While potassien and nitrobein treatments didn’t show a significant effect on
protein and starch percentage. Applying nitrobein gave higher phosphorus percentage
and phosphorein gave the highest potassium percentage.

INTRODUCTION

Taro { Colocasia escufenta L. schott ), is a member of family Araceae
and belongs to sub-tribe colocasieae. Tarc nas been known in Egypt from
over 2500 years, (Marishita, 1988)., where, Taro occupies considerable
acreage specially in Menoufia, Qalubia and Assuit Governorates. Statistical
data showed that the total area was 5865 feds. and produced 74872 tons
with an average of 12.77 Ton/Fed. [Ministry of Agriculture Statistics (2001)].
Organic manures or organic substrates must be added to improve the
chemical and physical properties of the soil, reducing PH and EC, increasing
soil organic matter content and release of nutrient elements. Scils of high
organic matter are recognized as fertile, because of constantly release of
nutrients during the time of decomposition (Balba, 1873 and Salem 1986). In
addition, organic manures stimulate biodegradation through increasing the
population and activities of micro-organisms in the soil (Parr, 1975; Meravat
and Dahdoh, 1895). In addition, organic matter considered as builders of
better soil and create of favorable biclogical reactions and life in the soil
(Wallace, 1994).

The heavy use of chemical fertilizers have resulted in serious
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problems in the soil not as for salinity, but also and more importantly for the
poilution of the underground waters and the accumulation of the chemicals in
the plant tissue which is a major component of animal fodder and human diet.

Fisher and Richter, (1984); Borin et al(1987) and Browaldh (1992)
reported that organic manure is a rich and a slow release fertilizer which
usage leads to a clean product of plants. Increasing yield production is the
ultimate aim of researchers, However, scil fertility maintenance is of
importance, with respect to its physical, chemical and biological properties.
Moreover, Organic manure has an obvious effect in reducing environmental
pollution through clean agriculture. Moreover, the demand increase of organic
products has also been an incentive for producers in sub-tropical countries to
start organic production for export.

The prices of the organic products are on average, 30-100 percent
more than trade the prices for conventionally grown products.

The market for organic products has developed rapidly since 1980 ‘s,
especially in Europe and U.S. The growth of crganic farming in due to
increasing consumer demand for (Safe) food products and to the rising
concern about more sustainable agricultural production.

Developing countries have aiso become interested in organic
agriculture for export as well as for local market. Several workers have
reported the effect of Farmyard manure (FYM) con vegetative growth
characters and yield. Almeid et al. {1984) showed that applications of 30 Ton
organic manure/ha on Taro increased head and sprout weight by 28 and 33%
respectively. Also, Purea et al.(1996) reported that organic fertilizer generaily
increased Yam yield compared with NPK. Escaiada and Ratilia (1998), with
Taro application of green manure (7.23 or 10.84 t/ha)2.5m” promoted
vigorous stand growth and a higher total corm yield and marketability than
control {untreated).

Nowadays, intensive crop cultivation requires the use of chemical
fertiizers. Which are not only in short supply but also expensive forthe
developing countries. Therefore, {the current trend is to explore the possibility
of supplementing chemical with organic ones more particularly bio fertilizers
oi microbial origin). (Brown ef a/., 1964 and Carletli et al., 1996. El-Haddad &t
al.(1993) reported that Bio-fertilizer application is considered a promising
alternatively for chemical fertilizers under local conditions.

As a result of the miss use of chemical fertilizers, the natural biological
balance in the soil was disturbed. The use of bic-fertilizers was suggested to
be one possibility o restore the natural conditions. Bio-fertilizers mainly
consist of beneficial micro-organisms make them available for economical
plants.

The use of bacteria with combination of organic fertilizers resulted in
encouraging yields and helps to keep the environment clean for our coming
generations. No information is available on the frequencies and magnitude of
taro responses to Bio fertilizer application. However, taro grows and yields
better in moist environments but can be cuitivated under a wide range of
moisture regimes (Wilson 1984), However, under tropicai conditions, thus,
this work was conducted as a first step towards organic farming of vegetable
crops and to determine the optimum organic fertilizer levels for taro plants. It
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also aimed to study the effect of potassein and Bic-fertilizers on vegetative
growth, yield, quality and chemical analysis. Finally, Organic vegetable
production is an ultimate target of such studies of the influence of (FYM} on
taro production,

MATERIALS AND METHODS

Two field experiments were carried out at Barrage Horticultural
Research Station during the years 2000 and 2001 growing seasons.

A split plot design was used in three replicates. Three levels of organic
(FYM) at the rates of 40,80 and 120m*/Fed were devoted to the main plots,
while potassein, Foliar spray by 2500 PP Potassein (zero N:10 p,0s : 30k,0),
two bio-fertilizers i.e. nitrobein {a commercial name in Egypt, is a bio-fertilizer
containing live cells of efficient bacteria strain for N fixation in cultivated soil
was used) It was supplied 8Kg/Fed, fixed with wet soft soil (1:10 ratio) into
the root absorption zone of the plant, phosphorein (a commercial name in
Egypt, phosphorus solubilizing bacteria (PDB). It was supplied 5Kg/Fed, fixed
with wet soft soil (1:10 ratio) into the root absorption zone of the plant and
applied before planting and during soil prepartion and control treatment
represented the sub-plots. The plot area was 50m; comprising 10 rows, Each
row one meter width and five meters length, corms were planted in hills 50
cm apart. Other agricultural practices were applied as recommended by
Ministry of Agricuiture. Corms of Colocasia esculenta local cv. Balady were
planted on March 20%, 2000 and March 18" 2001, Chemical analysis of the
soil and FYM were carried out, and results are presented in Tables (1} and

(2).

Table {1) :Physical and chemical analyses of the soil.

I- Mechanical analysis 2000 2001
lay 16.55 16.25
ilt 8.69 8.55
ine sand % 32.90 31.95
carse sand % 41.85 41.54
ll- Soil chemical
nalysis Texture Sandy-clay Sandy clay
H 8.8 8.4
Ec m. mohs 2,824 2.815
ater Holding capicaty% 325 327
rganic mattter % 1.05 2.00
otai N % 0.110 0.115
P mg/100 g 126 11.9
*mg/100g 463 45
|Mgz* {ppm) 11.79 11.70 |
Ca”* (ppm) 15.46 14.95 -‘
Na* {ppm) 17.59 17.22 |
o (ppm) 17.18 17.25
1 (ppm 31.21 31.15 :
Co, {ppm) 1.08 2.00 i
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Table {2) : Chemical analysis of FYM.

FYM org i
" | Moisture Fe ( Mn
natter .C. M P
NT P K0l % |5 |tppm)|(ppm)MolPPm) - PH
Yo Paos kq0
mg/100g | m/100g
1.52] 0.52 0.86 25 63.25 |9.60( 3759 ( 353 81 7.23

Recorded Data :

The foliowing data were recorded during the growing season for each
treatment using three plants taken at random. Vegetative growth characters.
i.e. plant height (cm), average number of leaves biad, and average ieaf area
{cm2).Yield and its components. i.e. corms fresh weight per plant (kg), Total
yield per feddan (kg) number of cormels per plant, average length and
diameter of corm (cm) and dry weight % . Chemical analysis starch, protein
and N,P K.

Starch content was determined according to Somogyi (1952) and
Nelson (1974).

Protein content was determined as nitrogen content and converted to
its equivalent protein content by multiplying with 6.25 as described by Pregl
(1945).Corm content of nitrogen (Koch & Mc Meckin, 1924, phosphorus
(Troug and Meyer, 1939), potassium (Brown & Lilliand, 1946), samples were
dried on the oven at (65-70 oC for 48 h}.

Statistical analysis:

All obtained data were statistical analyzed using a General Liner
Model procedure of SAS Institute (1989). Fishers Protected Least
significant (LSD) at '
P? 0.05 was employed to separate the treatment means.

RESULTS AND DISCUSSION

Vegetative growth characters :

Data presented in table (3) showed the influence of organic manure,
potassein and bio-fertilizer on plant height, average number of leaves blad
and, average leaf area. With respect to organic fertilizer treatments, it could
be noticed from the data that plant height, average number of leave blades
and average leaf area tended to increase by increasing organic manure. The
differences between traits were significant. However, The highest rate
{120m’) at the two growing seasons was the best.

This enhancing effect of FYM might be related to its contents of
organic materials. Because it improves the physical conditicns of the soil,
provide energy for micro-organisms activity, increases nutrient supply and
improve the efficiency of macro elements as well as its abitily to meet,
nutrient requirements, of the plants {Cooke, 1982; Sahota, 1983: Tisdale et
al; 1985; Kolbe et al,, 1995; EI-Nagar 1996; Arisha and Bardisi, 1999, and El-
Kader, 2002.
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Table (3) : Influence of organic manure (FYM)level, potassein and bio-
fertilizer on Taro vegetative growth during 2000 and 2001
seasons.

Season 2000 2001

FYM lfvel 1 2 3 4 Mean 1 2 3 4 Mean

m
Plant height

40 79.07 88.68 91.66 83.66 8577 1446 1488 1517 1495 1486

80 74.58 117.7 113.8 87.07 98.31 1470 1508 155.3 1494 150.6

120 1006 119.0 128.1 90.59 109.6 151.7 1529 1546 1546 1535

Mean  84.97 108.5 111.2 87.11 97.89 1478 1509 153.9 151.2 1509

FYM 2.408 1.414
L.5.D 0.05 Bio + Potassein 1918 0.937
FYM + Bio 3.316 1.624

Average number of leaf blades
40 4677 5993 5373 6.077 5530 6.447 7.347 7.63 6.343 6.942
80 5.293 6.343 6.457 5667 5940 6877 757 8343 759 7595
120 6.577 7.310 7.177 16.293 6.839 7.587 8.353 8.797 8.093 8.207
Mean 5516 6.548 6.336 6.012 6.102 6.970 7.757 B8.257 7.342 7.602

FYM 0.249 0.109
L.S.D 0.05 Bio + Potassein 0.264 0.309
FYM + Bio 0.457 0.534

Average leaf area
40 366.7 460.5 451.7 4269 4264 327.0 504.4 4556 3409 4070
80 376.1 468.5 469.3 453.4 441.8 4137 579.3 591.7 3849 4924
120 361.3 608.4 5202 477.4 490.6 568.5 639.7 669.5 527.9 601.0
Mean  368.0 5125 4804 450.9 452.93 436.4 5745 5723 4179 501.0

FYM 25.50 16.26
£.5.00.05 Bio + Potassein 2470 21.81
FYM + Bio 42.77 37.78

1) FYM + Phosphorein

2)  FYM + Nitrobein

3) FYM+ Potasein

4 FYM(40,80,120 m'/Fed)

The effect of FYM levels, i.e. 40, 80 and 120m°Fed, presented in
table (3) showed that the increase in FYM didn’t yield an equivalent level of
the vegetative growth. In the mean time, these traits differed from year to
year. Plant height reached 128% increase with the highest level of FYM
(120m?% as compared with the lowest leve! in the year 2000. On the other
hand it was 103% for the year 2001. The same was nearly equal for the
average number of leaves blad which was 120% and 118% for the years
2000 and 2001, respectively. On the other side, the average leaf area was
converted to be higher forthe year 2001 (148%), where as it was 115% for
the year 2000.

Data in table (3) represented the effect of four levels of split
treatments, which were Phosphorein., Nitrobein., Patassein and Control
{untreated). In general, phosphorien treatment gave significantly the lowest
vegetative growth tested traits during the two successive seasons compared
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with organic manure nitrobein and potassein, followed by the untreated
treatment. This couid lead to increase the

available phosphorus in soil (sequentially i was not need to phosphorein
which contains active becteria capable to convert tri-calcium phosphate to
available -P{(Mono-P). The best treatment was that of potassein for plant
height and average number of leaf blades, where as nitrobein treatment gave
the highest leaf area.

Related Data reveled that nitrobein had positive effect on average
number of leaf blades during the first season and average leaf area during
the two growing seasons compared with organic manure and phosphorein.
The beneficial effect of the bio-fertilizer on vegetative growth may be related
to the enhancing effects on non-symbiotic N,-Fixing bacteria on morphology
and/or physiology of the root system, which probably promoted the vegetative
growth to go forward. Jagnow ef al. (1991} and Noel ef al. (1996), indicated
that non-symbiotic Np-Fixing bacteria; Azotobacter and Azospirillm strains
produced adeguate amounts of IAA and Cytokinins and enhance root hair
branching with an increase in the uptake of nutrients from the soil.

Effect of potassein, Data in Table 3, revealed that potassein surpassed
the effects of the tested treatments, organic manure {(FYM), phosphorein and
nitrobein during the two seasons.

The interaction between organic fertilizer, potassein, nitrobein and
phosphorem Organic manuwre levels indicated that the highest rate
(120m*/Fed) exerted its increasing effect on the plant height during two
seasons. No significant belween potassein and nitrobein was detected on
average number of leaves blad and average leaf area. The results reported
by Frommel et al(1993), El-Gamal, {1996). and Ashour ef al. (1997)
confirmed our findings concerning the stimulating effect of bio-fertilizers on
potato vegetative growth characters. Interaction between FYM levels and bio-
fertilizer as presented in table (3), showed that the best interaction was that of
the highest level of FYM i.e. (120m /Fed) with potassein treatment for all
vegetative growth studied traits, which confirmed the above results.

II- Yield and yield components

Data presented in table (4) showed the influence of organic manure
levels, bio-fertilizers and potassein on yield and yield components i.e. during
2000 and 2001 seasons. Corms fresh weight/plant, total yield/Fed, number of
cormels/plant, average corm length {(cm), and diameter (cm) and dry weight
% were also influenced.

Organic manure application showed significant differences between
the applied levels. Data of the year 2000 were generally less than the year
2001. This could be due to the environmental conditions i.e weather,
temperature, and seil location and fertility. But comparing with seasonal data
in a percentage ratio revealed more or less similarity between the two
seasons.

Applying 120m°Fed. lead to a significant increase in the percentage
of corms fresh weight/hill or plant of between 45 and 49%, which represent
15 and 20 Ton/Fed. Whereas, applying 80m *Fed gave 39 and 28%
significant increase more than the applled of 40m°/Fed.
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Table (4) : Influence of organic manure, (FYM) level potassein and bio-
fertilizer onTaro yield and yield components during 2000
and 2001 seasons .

Season 2000 2001
Ie":;”r'na 1 2 3 4 Mean 1 2 3 4  Mean

Corms fresh weight / Plant
40 1.200 1.430 1547 1.033 1.303 1474 1,886 2.161 1.150 1.668
g0 1.410 1.517 2.340 1.390 1.664 2.355 2543 2683 1695 2312
120 1.377 2.033 2.376 1.773 1.888 2500 2.692 2913 1.842 2487
Mean 1.329 1.660 2.086 1.389 1618 2110 2.374 2576 1562 2.155

LSD FYM 0.061 0.148
d 0'5 Bio + Potassein 0.089 0.144
’ FYM + Bio 0.0153 0.249

Total yield / fed
40 9600 11.44 1238 826 1042 11.7¢ 1535 17.29 8200 13.34
80 11.28 1214 18.72 1112 13.31 18.84 20.35 2123 1356 18.48
120 11.02 16.27 18.97 14.19 15.10 19.83 21.54 23.31 1474 19.85
Mean 10.63 13.28 16.69 11.19 12.95 16.82 1899 20.11 1250 17.24

LSD FYM 0.917 0.736
d 0‘5 Bio + Potassein 0.917 0.714
! FYM + Bio 1.589 1.236

Number of cormels / plant
40 3.190 3.110 1.183 1943 235 5277 5580 3845 5473 5071
80 2.997 2923 1.687 1.813 2.355 7.373 8.400 5723 6.147 6.411
120 3.460 2.523 1,930 2213 2532 7.560 7.110 5240 6.233 6536
Mean 3,216 2.852 1.600 1.99C 2.415 6.737 6.367 4.969 5.951 6.008

LS.D FYM 0.226 0.270
d 0'5 Bio + Potassein 0.302 0.342
) FYM + Bio 0.523 0.592

Average corm length (cm)
40 5400 4.500 7.533 7.367 6.200 9.400 10.90 13.09 1042 10.95
80 5900 5400 7.933 7.733 6.742 1066 11.98 13.71 1104 1185
120 6.667 6267 8933 8.933 7.700 1262 1401 1459 1207 13.32
Mean 5989 5389 8.133 8.11 6. 10.90 12.30 13.80 11.47 1204

LSD FYm 0.239 0.569
d 0'5 Bio + Potassein 0.292 0.208
’ FYM + Bio 0.506 0.360

Average corm diameter (cm)
40 6.100 4.367 7.167 7.800 6.358 9.743 11.44 11.81 9633 106
80 5667 4.667 7.433 6.467 6.058 10.28 1199 1287 1198 11.7
120 5.700 6.467 7.533 8.433 7.033 1258 1258 1336 1131 124
Mean 5.822 51867 7.378 7.567 8.483 10.87 1200 1268 1097 1163

LSD FYM 0.318 0.217
60'5 Bio + Potassein 0.527 0.368
: FYM + Bio 0.913 0.637

1} FYM + Phosphorein

2)  FYM + Nitrobein

3  FYM+ Potasein

4 FYM(40,80,120 m’/ Fed)
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Number of cormels/plant hill didn’t show any significant difference for
the first season due to FYM applied levels. The second season data didn’t
show any sugnlﬁcant differences between the two highest levels of FYM, i.e.
80 and 120m %Fed, but both rates gave significantly higher than the lowest
level, 40m>. Average length and diameter of corms data, showed a significant
difference between the highest application of FYM, ie. 120m*/Fed and the
other two lowest applications its increase percentages were 14 and 21% in
the two seasons (2000 and 2001) respectively for average corm length, and
10 and 12% for the average corm diameter. Similar results were obtained by
Sood et al. (1994) Kolbe et al. 1995, El-Nagar 1996, Sing et af,, 1996, and EI-
Kader 2002.

Data of two bio-fertilizers, i.e. phosphorein and Nitrobein, and
potassein foliar spray, beside the untreated presented in table 4. indicated
that the significant highest corms fresh weight/plant was that of potassein
treatment, which were 2.086 and 2.576 kg for 2000 and 2001 seasons,
respectively. Followed by nitrobein, which gave 1.660 and 2.374 kg for the
two seasons. These results agreed with those obtained by Ashour ef
al.(1997) and Gomez and Munez (1998). phosphorein and control treatments,
didn’t show significant difference for the year 2000, whereas phesphorein
was significantly higher than that of the untreated control treatment for the
second season. Number of cormels/plant data in tabie (4) also show that
phesphorein treatment in the two seasons gave significantly higher numbers,
3.2 and 6.7 cormels. Followed by nitrobein and potassein with a significant
difference.The lowest number of cormels/plant was that of untreated piots.
These results indicated that phosphorein tend to increase the numbers of
cormels per plant.

Whereas the average length and diameter data were significantly larger
with potassein treatment.

Data in table (4) showed that the highest leve! of applying FYM, i.e.
120m’ increased significantly dry weight percentage in both seasons. The
percentages of increment were 20.8 and 22.8%, for years 2000 and 2001,
respectively

Potassein treatments were also of higher effect over the other
treatment for the two studied seasons. These results are in agreement with
El-Shal ef al. 1993.

Interaction data supported those previous results, where the 120m°
level of FYM pilus potassein gave a significant higher dry weight percentage
over the other interactions in the two seasons, except that interactions of
80m FYM x potassein and 120m FYM x nitrobein for the year 2000, and
80m> FYM x potassein and 120m° FYM x phosphorein for the second year
2001.

Ill- Chemical constituents :
Protein, starch and NPK contents in corms :-

Data in Fig (1,2) indicated that application of FYM resulted in
significant increase of starch, protein and NPK in the tubers. Starch
percentage of tuber 6.67, 13.72% with 80, 40m compared with 120m protein
content of tuber 12.42, 33.29% with 80,40m’ compared with 120m?>
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Fig.(1): Interactive effect of organic manure and Bio-FerFilizers
(Phosphorein, Nitrobein and Potassein} on Protein and S'tarcl}
concentration (g /100 g D.M) of Taro tubers at harvest time n the

2000 study.
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Fig.(2): Interactive effect of organic manure and Bio-Fertilizers
(Phosphorein, Nitrobein and Potassein) on Nitrogen(N),
Phosphorus (P) and Potassium (K) concentration (g /100 g D.M)
of Taro tubers at harvest time in the 2000 study.
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This may he attributed to the effect of FYM as a source of essential
nufrients beside improving the physical and chemical properties of the soil .
Similar results were obtained by Sarma et al. (1995) and Escalada and Ratilla
(1998). Also, Data in Fig {1,2) show that protein, starch and NPK in tubers
were significantly increased with potassein compared with phosphorein while,
the higher percentage of protein and starch no significant effect between
potassein and nitrobein. Also, no significant effects of nitrogen percentage
with potassein and phosphorein while, applying nitrobein gave higher
percentage with phosphorus and phosphorein with potassium percentage.

CONCLUSION

It was obvious from the previous data that the best range of FYM was
between 80 and 120m>. The total yield data didn't show any significant
difference between both levels by potassien foliar spray for the first season in
year 2000. On the other hand, the same two levels in the second season
2001 showed a significant differences. Where the FYM level of 120m’ gave a
significant higher total yield by potassein foliar spray the increase in total yieid
was 2.08 tonsfFed whlch didn’t worth economically raising the FYM by 40m°
from 80m> to 120m . Therefore, it could be recommended using the FYM at
a level of 80m® followed by potassein foliar spray. In the mean time,
recommendation of more studies should be made with raising the levels of
phosphorein and nitrobein.
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