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ABSTRACT

This study was conducted at Strawberry Improvement Center, Experimental
Farm, Nobaria, El-Behira Governorate during the two successive seasons of
2002/2003 and 2003/2004 on Asparagus plants cv. UC157 to investigate the effect of
seven different combinations from farmyard manure (FYM) and chicken manure (CM})
on vegetative growth, early and total yield, early and total marketable yiefd and some
chemical constituents in fern and spears.

The study indicates that using 50 mfeddan of chicken manure (CM)
resulted in significant increments in plant height, number of main and lateral shoots,
early and total yield, early and total marketable yield, average spear weight, spear
diameter, dry matter of shoots, crowns and roots, TSS and ascorbic acid content in
spears and the nitrogen, phosphorus and potassium content in fern and spears. Also,
the same treatment showed the lowest values of spear fiber content. However, the
lowest values for such studied characters were detected when using 50 m® of
farmyard manure. The results showed also the gradual increments in vegetative
growth characters were recerded by inereasing chicken manure rates and decreasing
farmyard manure. Results indicate ailso that, the application of 10 m° FYM + 40 m
CM increased also spear diameter and nitrogen, phosphorus and potassium content
in fern and spears. The highest values of spear fiber content were found in check
plants in addition to those fertilized with by 50 m> FYM.

The study concluded that it could be enhance vegetative growth
characteristics, yield and quality of spears by using 50 m® of chicken manure in
asparagus plantations mainly for export.

Keywords: Asparagus, (Asparagus officinalis L), organic fertilization, vegetative
growth, spear diameter, early and total yield, NPK, fibers,

INTRODUCTION

Asparagus (Asparagus officinalis L) is one of the most important
vegetable crops grown in Egypt. Asparagus spears are favorite commodity in
the European export markets.

Egyptian newly reclaimed lands are suffering from insufficient organic
matter content as well as macro and micro-nutrients. So, supplying the soil
with organic fertilizers might be a successful tool for improving physical and
chemical characters of soil conditions which in turn could induce simulative
effect on plant growth and productivity. Also, there is now an augment
demand for organically grown food products for both local and export
markets, which helps the fast spreading of bio agriculture all over Egypt and
other countries. Verlodt and Kamoun (1982) found that organic manure
increased vegetative growth characters of tomato plants, i.e., plant height,
leaves and branches number, leaf area and dry matter content as well as
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early and total yield. In addition, using the organic fertilizers could minimize
the environmental pollution and the amount of added mineral fertilizers
especially macro and micro nutrients as well as trace elements and to take
piace in the European market and to have the consumer who is willing to pay
high price for a healthy safe products (Yoneyama, 1994). Also, Feher-
Barvinko (1995) studied the effect of organic manure sources on the mineral
content of Asparagus spears, he found that it enhanced the physical and
chemical characteristics of the soil and improved the produclion. Abdel-Ati
{1998) reported that increasing chicken manure application rate increased
plant height and number of branches in potato plant. Moreover, Paschold et
al., (1999) stated that marketable yield of Asparagus officinalis was
significantly higher in the soil with the higher organic matter content. Abd
Allah et al., (2001a) found that increasing the ratio of chicken manure up to
20 m*/feddan improved stem height, number of branches/plant, dry matter
content of leaves and branches, average pod weight, number pod/plant, total
pod yield and TSS in cowpea. Abd Allah et al, (2001b) reported that
increasing chicken manure up to 45 m’/feddan mcreased TSS and ascaorbic
acid content in tomato. in another study, Abou-Hussain et al., (2002) declared
that using chicken manure (10 m *fred. ) combined with cattle manure (30 m3)
in sandy soil increased vegetative growth, i.e., plant height, number of leaves
and stem fresh weight, dry weight and gave the highest yield of potate crop.
Therefore, this study aimed to investigate the response of asparagus plants
to sources and rates of organic fertilization in newly reclaimed soil under
Nobaria conditions.

MATERIALS AND METHODS

This investigation was conducted at the Experimental Farm of
Strawberry and Non Traditional Crops Improvement Center, Nobaria, El-
Behira Governorate, during the two successive seasons of 2002/2003 and
2003/2004. The physical and chemical properties of the experimental soil are
presented in Table A.

Table {A): Some Physical and Chemical properties of the Experimental
soil Location.

Sand % 84.9

: . Sit % 11.09
Mechanical analysis Clay % 211
Texture grade Sandy

CaCOs % 9.71

QOrganic matter % 0.10

pH 7.98

Chemical Analysis E.C. 1.81
N % 0.013

P % 0.40

K % 0.57
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The experiment was conducted on asparagus plants cv. U.C.157
aged five years under drip irrigation system. The experimental plot contained
three rows, where the row was 9 m Iength and 1.5 m width with 30 cm
between plants. Plot area was 40.50 m? contained 90 plants. All asparagus
vegetative growth (fern) was cut at the soil surface before applying organic
manure treatments in December 12, The experiment included seven
treatments representing six combinations of farmyard manure (FYM) and
chicken manure (CM) in addition to the control treatment as follows:

1- Control (20 m® farmyard manure (FYM) as composted cattie manure + 300
kg ammonium sulfate (20.5 %)/feddan + 300 kg calcium super-phosphate
(15. 5 %)/feddan + 200 kg potassium sulfate (48 %)/feddan.

2-50 m FYM + Zero m CM/feddan.

3-40 m (FYM) + 10 m CM/feddan,

4- 30 m (FYM) + 20 rn CM/feddan.

5-20 m (FYM) + 30 m CM/feddan.

6- 10 m° (FYM) +40m° CM!feddan

7-Zerom’ (FYM) + 50 m* CM/feddan.

One third of each fertilizer quantities was randomly distributed in a
complete randomized block design with four replicates during December 158
after fern removal and the two third of the quantities were added three times
per week beginning from February 152 with the first irrigation until late
September as extraction. The extract was prepared by using water at rate of
/100 liter of water for each 20 kg of the different organic manure combinations
and stored for 48 hr. then the extract was injected with the irrigation water.
The chemical analysis of used organic fertilizers is shown in Table (B).

Table (B): Chemical analysis of the used organic fertilizers.

Cattle | Chicken Cattle Chicken

Contents (FYM) (CM) Contents (FYM) (CM)
N % 1.65 3.26 | Cu(ppm) 36 32

P % 0.51 0.74 Pb (ppm) 4.13 7.11
K % 0.96 1.52 [ Ni (ppm) 3.22 5.41
Fe {(ppm) 3895 4322 E.C.(mmhos) 9.71 9.63
Mn (ppm) 373 211 Ph 7.3 7.65
Zn (ppm) 79 117 [ Organic matter % 212 | 392

The following data were recorded on 10 plants in each replicate as follows:-
Number of early spears/plant (all harvested spears in the first two
weeks; from 15% February to 12 March as mentioned by (Ferrari et a/. 1990),
Number of early marketable spears/plant and weight (well formed with
compact tips, straight or slightly curved with a diameter, more than 0.8 cm
thickness) total spear yield (all harvested spears in each plot from 15%
February to 158 May), spear diameter (¢cm), number of main shoots, number
of lateral shoots, plant height were recorded. Dry matter in fern, crown and
roots were recorded in grams by drying 100 g. fresh weight in an electrical
oven at 70 °C until constant weight. Spear TSS % (determined using
Carlzeiss hand refractometer), ascorbic acid (determined using 2.6 di-
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chlorophynol indophenol as mentioned by A.O.A.C. (1870) and spear fiber

content (determined as Coronnel ef al. 1978). Mineral contents were

estimated as follows:

- The nitrogen content was determined as (9./100 g. DW) according to
Jackson (1973) using the micro-Kjeldahl apparatus.

- The phosphorus content was determined calorimetrically as (g./100 g. DW)
according to the methods described by Jackson (1967).

- The Potassium content was determined as (g./100 g. DW) by using Atomic
absorption spectrophotometer (Berkin EImer-3300) according to Chapman
and Pratt (1861).

All obtained data were statistically analyzed according to Gomez and

Gomez (1984) and treatment means were compared according to Duncan

(1955).

RESULTS AND DISCUSSION

1- Vegetative growth characters.

it is clear from results presented in Table (1) that the highest values
of ptant height and number of main and laterals shoots were obtained from
plants fertilized by 50 m® chicken manure {CM) in the two tested seasons. On
the other hand, the fowest values for the recorded characters were shown for
those of 50 rn3 FYM without addition of CM in the two tested seasons.
Results show also that increasing chicken manure and decreasing FYM rates
resulted in gradual increments in plant height, number of main shoots and
number of lateral shoots. Similar results were found by Verlodt and Kamoun
(1982) who stated that organic manure increased vegetative growth
characters of tomato planis i.e., plant height, leaves and branches, number
and leaf area. Also Abd Allah ef al., (2001a and b} found that organic manure
increased vegetative growth characters of cowpea and tomato plants. Such
positive response in the recorded vegetative growth characters for chicken
manure may be due to its high contents of minerat nutrients, i.e., nitrogen,
potassium, phosphorus, iron, zinc and the organic mater percent as
compared with farmyard manure as shown in (Table B} and improved the soil
texture which encourage the plant to have a good root development by
improving the aeration in the solil.

2- Early and total yield.

Generally, results presented in Table (2) and Fig (1 & 2) show that
different organic manure rates and sources reflected significant effects on
early and total spear yield where, the highest values of early and total yield as
well as marketable early and total yield were obtained from plants supplied
with 0 m> FYM + 50 m> CM in the two tested seasons. No sagmrcant
dlfferences in total and marketable yleld were detected between 0 m” FYM +
40 m* CM and those 0 m® FYM + 50 m® CM. Resuits show also that adding
50 m® FYM only resulted in significant decrements in early and early
marketable yield as well as total and total marketable yield. The dlfferences in
early marketable gleld between plants supplied with 50 m> FYM + 0 m® CM
and those of 40 m®> FYM + 10 m® CM were not significant.
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Table (1): Effect of different drganic manure rates and sources on piant height, number of main shoots and number
__of lateral shoots in 2002/2003 and 2003/2004 « seasons

- Treatments [ Plant height __Number of main shoots | Number of lateral shoots
2002/2003 | 2003/2004 | 2002/2003 | 2003/2004 | 2002/2003 | 2003/2004
Control 130.0d | 1303c JF 18.52d 23.15¢cd 371.8d | 534.0de
| 50’ FYM + 0 m* CM 124.2¢ | 123.3d 12.48¢ 18.20d 203.4e 389.3¢
40 m*FYM + 10m’ CM 129.9d | 1329bc | 1307e | _ 19.08d 2119¢ | 420.8d
30 m° FYM + 20 m° CM T130.8cd | _134.5bc | 19.90cd 26.23c 3616d |  629.1d
20m” FYM + 30 m CM 133.8¢c 136._6[) 23.05¢ 31.58b 520.5¢ | 913.1c _
10 m FYM + 40 m’ CM 139.8b 143.7¢ 7a | 28.30b 37.85a | 8157b 1400.0b
| 0. m’ FYM+ 50 m” CM 143.2a 148 .93 34.17a 42.70a 1157.0a_{ 1618.0a

Means followed by the same letter's within each column are re not significantly differ from each other according to Duncan’'s mumple range at 0.5 %
level. FYM = Farmyard manure. CM = Chicken manure.

Table (2): Effect of different organic manure rates and sources on early yield, early marketable yield, total yield and
_total marketable yield in 2002/2003 and 2003/2004 seasons.

- Y 1
Treatments Early yield (g/plant) | E2Y ";;;;f;ﬁ:"e yleld Total yield (g/piant) Total "’a"‘f:f"e yield
200212003 | 2003/2004 | 2002/2003 | 200372004 | 2002/2003 | 2003/2004 | 2002/2003 | 2003/2004
Contral 75054 | 77.70d | 53.78¢ | _ 52.00d 303.60c | 323.00c_ | 201.40c | 203.80c
[50m°FYM+0m°CM | 58.13f | 56.58f 40.60f | 41.15e 266.10d | 263.50e | 154.40e | 155.50e
40m° FYM+ 10m°CM| 63.75e | 64.298 4340t | 43.35¢ 204.10c | 206.20d | 172.80d | 173.50d
30m’ FYM+20m’CM|_79.18d | 79.88cd | 64.40d__| _ 64.38c 330.00b | 336.40bc | 203.00c | 202.00c
20 m’FYM+ 30 m’CM |~ 84.13c_| 8457c | 7293c | 71.85 344.00b | 344200 | 220.00b | 221.00b
10m’ FYM + 40 m’ CM 96470 94.77b | 8332b | 84.90a | 306.50a | 398.80a | 268.40a | 271.20a
Om> FYM+50m°CM _|_101.70a | 105.60a | 89.40a 90.45a 402.80a | 403.90a | 274.00a | 274.10a

Means followed by the same letter's within each column are not significantly differ from each other according to Duncan’s multiple range at

0.5 % level.

FYM = Farmyard manure,

CM = Chicken manure.
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Fig. (1): Effect of different organic manure rates and sources on early yield (g/plant] and early
marketable yield (g/plant) in 2002/2003 and 2003/2004 seasaons.
FYM = Framyard manure. CM = Chicken manure.

4758




J. Agric. Sci. Mansoura Univ., 30 (8), August, 2005

300 4
= 250 -
% 200 —
E 1 A w%
i 1s0{ [l %%
£ » =
g 04 g\g

2002/2003 2003/2004

S B50m3FYM+0m3CM M40 m3 FYM + 10 m3 CM

B30 m3 FYM + 20 m3 CM B20m3IFYM+30m3CM EB10m3FYM+40m3CM
B0 m3 FYM+ 50 m3 CM

50 <
0

450 -

400 -
F 350 - n—
§ w{ pp N\ T
o 2504 [l == il
E 200 - — fii
> 150 =
1] =
5 1004 %

:

2002/2003 2003/2004

@ Control B50 m3 FYM + 0 m3 CM BA0 m3 FYM + 10 m3CM
B30 m3 FYM + 20 m3 CM B 20 m3 FYM + 30 m3 CM E10 m3 FYM + 40 ma CM
B0 m3 FYM + 50 m3 CM

Fig. (2): Effect of different organic manure rates and sources on total yield (g/plant) and total
marketable yield (g/plant) in 2002/2003 and 2003/2004 seasons.
FYM = Framyard manure. CM = Chicken manure
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Increasing early and total yield of asparagus due to high chicken manure rate
might be due to maximizing growth rate which affecled positively stored food
in the roots and crowns during summer period. Similar results were found by
Verlodt and Kamoun (1982} and Abou Hussein ef al. (2002) who found that
chicken manure as dry manure or extracted after 48 h increased potato yield.

FYM manure decrease total yield as compared with control.
Marketable yield of asparagus was increased as organic matter content
increased in the soil as a result of adding high rates of chicken manure as
mentioned by Paschold et al., (1999),

3- Spear physical characters (diameter and weight),

In Table {3) results show that the hlghest spear ctlameter was found
by the combinations of 10 m®> FYM + 40 m® CM or 0 m® FYM + 50 m® CM
without significant dlfference between them. On the other side, the highest
rate of FYM 50 m® only showed the lowest values of spear diameter. No
significant differences were detected among most used treatments in the
second season As for spear weight, results indicate that the maximum rate
of CM 50 m* only resulted in the hxghest spear weight. On the other hand, the
treatment of 50 m®> FYM + 0 m® CM gave the lowest values in addition to
check treatment in the second season. Pandita and Bhan (1992) reported
that spear weight increased by using farmyard manure and soil amendments.

4- Dry matter content

Adding 50 m*® CM/feddan only gave the highest values of dry matter
content in fern, crown and roots of asparagus (Tabie 3) whiie 50 m® FYM
showed the Iowest values of dry matter. Results indicate also that there was
a gradual increase in dry matter content with increasing chicken manure and
decreasing FYM in the different used combinations. Similar findings were
found by Abd Allah et al, (2001b) who found that CM at 45 m’/feddan
showed the highest dry matter content in tomato hybrids. The increment in
dry matter content due to high CM rates could be attributed to the ideal plant
growth as reflected by plant height, number of main shoots and number of
lateral shoots as indicated in Table (1). Similar results on potato crop were
concluded also by Verlodt and Kamoun (1982) and Abou Hussein ef al.,
(2002) on tomato.

5- Nitrogen content in fern and spear.

It appears from resui.s shown in Table (4) that the highest values of
nitrogen in asparagus fern were found by adding the combinations contalned
the hlghest two Ieve!s of CM + the Iowest two leveis of FYMi.e., 10 m® FYM +
40 m> CM or 0 m®> FYM + 50 m® CM. On the contrary, no significant
differences were detected among all other tested treatments. Regarding
spear nitrogen content as affected by different organic sources and rates,
results in Table (4) indicate that no significant differences were found among
the tested treatments. Results show also that control plants showed the
lowest values of nitrogen in fern and spears. The results of Feher Barvinko
(1995) confirm our results, he mentioned that adding organic manure
improved the physical and chemical characteristics of sandy soils in Hungary
for asparagus production.
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Table {3): Effect of different organic manure rates and sources on spear diameter, average spear weight, dry matter

of fern, dry matter of crowns and dry matter of roots in 2002/2003 and 2003/2004 seasons.

15 ant VO Lo e R T T T T
Treatments Snear :::;neter B Average spear weight Dry mal(tvenr of fern Dry matter of crowns (%) Dry mat;;; of roots

I 2002/2003 | 2003/2004 2002:2003 2003/2004 |_2002/2003 | 2003/2004 | _2002/2003 2003/2004 | 2002/2003 003/2004)

Control | 1. 25de | 120d | 1515d 15.20ﬁ 2305cd | 25.70d 20.30d 22.60d 81.53d | 84.57d |

O FYM+OmM CM | 095f | 1.00d | 1455e 14.85¢ 1B.15e | 20.23e 14.27e | 16.731 69.70e _| 71.00e_|
m FYM+10m CM | 1.03¢f 108d__ | 1545cd | 15.25de 21.75d | 23.98d 18.33d 19.80e | 73.00e | 75.50e |
0m” FYM +20m’° CM [ 1.30cd 1.33cd 15.65¢ 15.57cd 22.67d 25.65d 2053d | 24.25cd | 81.45d | 84.20d |
POmM FYM+30m°CM | 153bc | 163bc_ | 15.70c 15.73¢ 22.88c 28.75¢ 23,00¢c 25.70¢c 95.45c | 97.88¢ |

10m FYM+40m°CM | 1.78ab 1.83ab 16.15b 16.15b 29.85b 34.13b 27.52b 29.73b 102.800_| 104.40b |

0 m> FYM + 50 m’ CM 2.00a 2.10a 17.55a 17.15a [ 36.35a 39.35a 31.20a 34.28a 111.40a_| 116.60a |

Means followed by the same letter's within each column are not significantly differ from each other according to Duncan’s multiple range at 0.5 %

level.

FYM = Farmyard manure.

CM = Chicken manure,

Table (4): Effect of different organic manure rates and sources on nitrogen, phosphorus and potassium on fern and
spear in 2002/2003 and 2003/2004 seasons.

o . Femn spear_
Treatments N. (% P (%) K. (%) N. (%) P_!%[ K. {%
2002/2003 2003/20042002/2003,2003/2004 2002/20032003/2004|2002/2003 | 2003/2004 2002/20032003/20042002/2003 [2003/200
Contral 2.18d 2,20cd_| 0.858bc | 0.820de 2.18¢c 3.00be 1.03b 1.50cd 0.468d | 0.440cd | 0.178¢ 0.185b
sgm’gm +0m° CM 210d 215d | 0.8 810cd | 0.800e 210c 295¢ 1.03b 1.33e 0.403e | 0408e | 0.188bc | 0.180b
lom>FYM+10m°CM | 2.25cd | 2.33b.d | 0.803d | 0.820de | 2.25bc | 2.95¢ 1.02b 1.43de | 0.570c | 0.413de | 0.188bc | 0.180b
A0 m> FYM+20m’ CM 2.20¢d 223cd [0843b-d| 0838cd | 220bc | 3.00bc | 104b | 1.55b-d | 0.600b |0.430c-e| 0.198ab | 0.193ab |
Om® FYM+30m°CM | 235¢ 243bc ] 0.833cd | 0.850c 2,35be | 3.03bc | 120a | 1.65a< 0.588b | 0.460c [ 0.203ab | 0.198ab
10m FYM+ 40 m’ CM | 268a 253ab_| 0.885ab | 0.888b 253ab | 328ab | 1.23a 1.70ab 0645ab | 0566b | O 203ab 0.198ab
Om’FYM+50m’CM | 2.78Ba 2.70a_| 0913a | 0928a 2.78a 3.38a 1.25a 1.73a 0660a | 0.583a | 0.205a | 0.21 Oa |
Means followed by the same letter's within each column are not significantly differ from each other according to Duncan’s multiple

range at 0.5 % level.

FYM = Farmyard manure.

CM = Chicken manur
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6- Phosphorus content in fern and spears.

Resuits in Table {4) indicate that there was significant increase in
phosphorus spear content when 50 m® CM were applied as compared with
control while no significant differences were detected among the other tested
treatments. As for phosphorus content in fern resuits showed that the
applications of 10 m° FYM + 40 m® CM and 0 m® FYM + 50 m°> CM increased
significantly phosphorus content in fern than the other tested treatments,
while no significant differences were found among all other tested
combinations.

7- Potassium content.

it appear from results shown in Table (4) that the highest potassium
content in spears and fern was found by using 50 m> CM. Results indicate
also that decreasing CM and increasing FYM rates results in decreasing
potassium content in spears and fern.

The increments of nitrogen, phosphorus and potassium content in
piants fertilized by 50 m°> CM may be due to the source of arganic manure
i.e., CM which had high levels of NPK as detected in Table (B} and reflected
high contents of such minerals in the fern and spears as one of the major
quality components of asparagus spear.

8- Total soluble solids, ascorbic acid and fiber content in spears.

Results In Table (5) show clearly that the addition of 50 m3 CM
resulted in significant increments in total soluble solids as well as ascorbic
acid content in spears as compared with check plants or those treated with
50 m> FYM only results show also that no ciear differences were detected
among the other used combinations. Slmltar results were found by Abd Allan

et al., (2001 a & b) who found that 20 m® and 45 m* CM/feddan increased
TSS and ascorbic acid in cowpea and tomato.

In Table (5), fiber content increased significantly in check treatment
and spears supplied with 50 m* FYM only. On the other hand, the lowest fiber
content was found in spears fertilized with 50 m® CM only the other tested
combinations showed medium values.

Table {5): Effect of different organic manure rates and sources on TSS,
ascorbic acid and spear fiber content in 2002/2003 and

TSS (%) Ascorbic acid content! SPear fiber
Treatments content
20027 | 2003/ 2002/ 2003/ 2002/ | 2003/
2003 2004 2003 2004 2003 2004
Control 5.25de |5.38b-d| 31.53de 32.45¢ |0.908ab; 0.875ab

50 m® FYM+0m CM | 5.10e | 513d | 31.03e 30.83d 0.915a| 0.898a
40 m> FYM + 10 m® CM| 5.40cd | 5.30cd | 31.98de 32.47¢c 10.890bc| 0.873ab
B0 m® FYM + 20 m® CM| 5.50cd | 5.45bc | 32.55¢d 33.03bc  |0.880cd| 0.848bc
20 m® FYM + 30 m® CM| 5.60bc | 5.63b | 33.55bc | 33.95bc |0.873cd| 0.843¢
10 m® FYM+ 40 m® CM| 5.80b | 5.68b | 34.00b 34.47h 0.863d | 0.840c¢
Om’FYM+50m*CM | 6.05a | 6.10a | 35.42a 36.72a 0.828e | 0.810d
Means followed by the same letter's within each column are not significantly differ from
each other according to Duncan’s multiple range at 0.5 % level.

FYM = Farmyard manure. CM = Chicken manure.
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The obtained results indicate the favorahle effect of chicken manure
on asparagus productivity. This results might be due to the role of organic
manure for continuous supply of nutrients.
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