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ABSTRACT

Sweet potato plants were grown at El- Bramoon Agricultural Farm of El-Mansoura
Horticultural Research Station, during the two successive seasons of 2002 and 2003,
to study the influence of foliar nutrition with a mixture of some micronutrients, bio-
phosphate fertilizers, i.e., Phosphorein and VA-mycorrhiza, and mineral phosphate
fertilizer at 0, 30, 45 and 60 kg P2Os/fed., on quality features and organic composition
of three months stored tuber roots, under room conditions. Results showed that the
use of micronutrients significantly decreased weight loss percentage during storage
period, in both seasons, and sprouting percentage, in the second season only.
However it did not affect decay percentage, in both seasons, or sprouting percentage,
in the first season. Increasing P-rate significantly reduced weight loss, decay and
sprouting percentage during storage period. Roots of plants inoculzted with VA-
mycorrhiza recorded the lowest percentage of weight loss, decay and sprouting
percentage, during the three months of storage period.

Organic composition, i.e., dry matter %, total carbohydrates, reducing and non-
reducing sugars and total carotenes of stores tuber roots, increased significantly, in
both seasons, as a result of treating plants with micronutrients, by increasing P-rate
from 30 to 60 kg P2Os/fed. and by inoculating plants with bio-fertilizers, either VA-
mycorrhiza or Phosphorein. Positive interactions between main factors were often
detected, with the best results obtained by using 45 or 60 kg P:Os/fed. in the
presence of micronutrients and VA-mycorrhiza.

INTRODUCTION

Sweet potato ([pomoea batatas, L.) is considered one of the important
vegetable crops in developing countries, where it plays a great role in
overcoming food shortage problem. in Egypt, sweet potato has been
generally cultivated for both human food consumption and starch
manufacture, while foliage parts are utilized for animal feeding. Storage of
sweet potatoes is generally an economically beneficial practice, resulting in
fresh product availability over the entire year. Farm price is usually the lowest
in the fall after harvest and gradually increases during winter and spring
months (USDA, 1985). Therefore, the need for further research to improve
the simple methods of sweet potato storage is of a special important, where a
significant percentage loss is experienced. Accordingly, producing even a
small loss reduction would be of immense benefits to farmer (Rashid, 1987).

Significant metabolic changes, result from treating plants with
micronutrients and mineral and bio-phosphate, affect internal composition
and texture during storage (Kushman and Wright, 1969).In this concern,
several investigators indicated that treating plants with micronutrients
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decreased sprouting and weight loss percentages of garlic and onion bulbs
(Mukesh ef al., 1999; El-Zohery, 2003 and El-Morsy et al., 2005). Supplying
sweet potato plants with high phosphorus rate, significantly decreased weight
loss, decay and sprouting, during storage period (Mohamed, 2001). In
addition, inoculation of sweet potato plants with mycorrhiza fungi reduced
weight loss of tuber roots during storage, compared with control. (El-Morsy et
al., 2002).

Accordingly, the present investigation is aiming at studying the influence
of micronutrients, mineral and bio-phosphate fertilizers, on post harvest
quality of stored tuber roots of sweet potato cv. Abeese.

MATERIALS AND METHODS

Two field experiments were carried out at El-Bramoom Agricultural
Research farm of El-Mansoura Horticultural Research station, during the two
successive summer seasons of 2002 and 2003. The experiments were
designed to investigate the effects of some micronutrients, mineral and bio-
phosphate fertilizer treatments and their interactions, on chemical
composition of vegetative growth, and tuber roots of sweet potato (Jpomoea
batatas, L.) cv. Abeese, under clay-loam soil conditions. Physical and
chemical properties of experimental soil are presented in Table (1.

Table (1): Some physical and chemical properties of the experimental

soil
3 2| o | = @ o | B | o Available elements (ppm)
e lz|Z|>| & |z|8|%|8s
Sl 2|3 X |2 Q| 2|5
s (@ |9|0| & O |0 |GE|N|P | K [Zn| Mn |Fe
o w

Clay g 1114 55/1.12|1.95 |47.2 11.9]379.01.35/11 51|8.62

Value|25.8(33.7(40 5 it

Each experiment was designed as split-split-plot with 4 replicates. The
micronutrient mixture (Fe, Zn and Mn) placed in the main plots, which
subsequently divided into 4 sub plots, each contained one of the phosphate
rates, while biofertilizer treatments were assigned to the sub-sub plots. Each
sub sub plot area was 17.5 m? and contained 5 rows; each was 5m in length
and 0.7m in width. The experiment included 24 treatments which were the
possible combinations of 2 micronutrient levels (0.0 and 100 ppm of chelated
Fe, Zn and Mn mixture), 4 P,Os rates (0, 30, 45 and 60 kg/fed.), and 3
biofertilizer treatments, i.e., control, phosphorein and Vesicular Arbuscular
Mycorrhizae (VAM). The mixture of chelated micronutrients was applied to
plants as foliar spray at 30, 45 and 60 days after transplanting. Calcium
superphosphate (15.5%) was used as a source of phosphate (P20s), which
was used at 4 different rates, e.g. 0, 30, 45 and 60 kg/fed., at planting time.
Phosphorein inoculum which contains active bacteria (Bacillus megatherium
var. phosphaticum) was mixed with wet soft dust at (1:10 ratio). It was
applied to the root absorption zone of plants, 30 days after transplanting, at
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the rate of 3 kg/fed, just before imigation. As for VAM, forty grams of
inoculums were added to root absorption zone of each plant, 30 days after
transplanting, before irrigation.

Sweet potato stem cuttings, about 20 cm length, were transplanted on
the third top of slope ridges, at 25 cm apart, in the second week of April of
both seasons of the study. Growing plants were fertilized with 200 kg/fed
ammonium sulfate, (20.5% N) and 200 kg/fed. potassium sulfate (48% K,0).
The added amounts were equally divided and applied after planting and 45
days after transplanting.

Recorded Data:
Quality of tuber roots during storage period:

Random samples of cured roots (each was10 kg of marketable tuber
roots), were collected from each sub-sub plot, cleaned with dry clean towels,
packed in plastic boxes and stored for 90 days, at normal room temperature.
The average of normal room temperature and relative humidity during
storage months were as shown in Table (2).

Table (2): The average of normal room temperature and ralative
humidity during storage months.

Month Temperature (C°) Relative humidity (%)
2002 2003 2002 2003
September 345 33.2 69.2 65.4
October 304 31.8 64.8 67.5
November 276 29.1 58.7 60.4
December 20.1 23.5 60.3 63.1

Samples were picked up after 30, 60 and 90 days of storage to determine
weight loss percentage according to the equation:

Initial weight of roots — weight of roots at sampling date
Weight loss (%) = %100
Initial weight of tuber roots
-Decay and sprouting percentages were calculated, at the end of storage
period, in relation to the total initial weight of stored tubers.

- Organic compositions:

Samples of sweet potato tubers were picked up randomly at the end of
storing period (90 days) to determine total carbohydrate contents according
to the method of Michel et al.(1956), reducing and non-reducing sugar (%)
according to the method of Dubois et al.(1956) and total carotene content,
following the method described by Booth (1958). Dry matter percentage was
determined by drying 100 gm fresh tuber roots at 70 C° for 48 h, until
constant weight is obtained.

All recorded data were statistically analyzed by Analysis of Variance
and \east significance differences (LSD) was used to separate means, as

described by Gomez and Gomez (1984).
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RESULTS AND DISCUSSION

Weight loss, decay and sprouting percentages of stored tuber roots:

Data in Table (3) show clearly that keeping quality parameters of
stored roots, i.e., weight loss, decay and sprouting percentage were
influenced by micronutrients treatments. It is also clear that application of
micronutrient io sweet potato plants significantly decreased weight loss%
during the three months storage period, under room temperature, in both
seasons. Micronutrients may reduce weight loss by developing storage roct
with bitter skin and develop flesh with more compound water which restricts
water loss during the early storage periods. Also, the gradual increase in
weight loss may be due to the increase in water loss and dry matter
consumption in respiration and other metabolic reactions (Mohamed, 2001).
Similar finding reported by El-Morsy (2005) on garlic.

Table (3): Weight loss, decay and sprouting percentages of sweet
potato tuber rcots as affected by micronutrients, P;Os-rates
and biofertilizers, during storage in 2002 and 2003 seasons.

Characters Weight loss (%) Decay Sproutin
30 days | 60 days | 90 days {%) g (%)
L ——— 2002 (2003 (2002 |2003 |2002 2003 (2002 (2003 |2002 |2003
a- Effect of micronutrients
Without 11.69]10.3719.35(15.32(23.06120.32|10.42(12.63 |87.04|87.03
With 8.89 | 8.97 [14.84]|13.51|17.89(17.89]10.29(12.25|85.58 | 86.0
LSD (5%) 1.08 |1.17 [1.50 | 1.09[1.19 114 | NS | NS | 1.18 | N.S
b- Effect of P-rates
Control 12.26(11.55(20.24 16.98|24.77122.02|12.22]13.44190.77|88.70

30 kg P20s/fed |10.40110.04117.35(15.10)20.79|19.46(10.82|12.86|87.19 |87.88
45 kg P2Os/fed | 9.67 | 8.91 [15.3813.25|18.04[17.34] 9.54 [12.37|84.91|86.23
60 kg P2Os/fed | 8.86 | 8.17 |15.40(12.32|18.29|15.93| 8.84 [11.10(82.36(83.25

LSD (5%) 1.21(0.32|0.81[043(094|062(0.32|0.30|0.37 |0.79
c- Effect of biofertilizers

Control 11.30(10.80(17.99|16.20]21.37]20.24|11.25|14.35|90.36 |92.53

VAM' 9.17 | 8.39 [16.11]12.60(19.44|16.89| 9.60 (10.54(83.02|81.09

Phosphorein 10.42| 9.70 |17.18|14.44(20.62(18.94(10.23|12.41|85.54 |85.92

LSD (5%) 0.87 |0.36 | 0.89 | 0.47 | 1.41 [ 0.41 | 0.30 | 0.14 | 0.44 [ 0.59

1- VAM = vascular arbuscular mycorrhiza.

Data of decay percentage (Table 3) show that treating sweet potato
plants with micronutrients insignificantly decreased decay percentage of 90
days storage roots, compared with control treatment, under room conditions.

Concerning sprouting, percentage of sprouted roots throughout the
three months storage period was significantly reduced by micronutrients
application, in the first season only, but was not affected, in the second
season. These results agree with those reported by Al-Easily (2002), who

found that sprouting of storage roots was increased with pr
- olonged stor.
period, under room temperature conditions. ¥ 0 e
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As for P-rates effect, data in Table (3) indicated that increasing P-rates
significantly decreased the percentages of weight loss, decay and sprouting
during storage. It could be concluded that phosphorus at 60 kg P,Os/fed had
beneficial effect in reducing all studying parameters. The favorable effects of
P-fertilizer could be explained through the great role of phosphorus as a
structural component of many plant compounds, such as phosphoproteins,
phospholipids, that are known to be the main structural unites of all cell
membranes, nucleotides and nucleic acids (Gardener et al., 1985). These
results are agreeable with those reported by Abdel-Fattah et al., (2002) and
El-Morsy et al., (2002).

Data in Table (3) show that biofertilizers had significant effect on
weight loss, decay and sprouting percentages of stored sweet potato roots, in
both seasons, except Phosphorein which did not affect weight loss (%) after
60 or 90 days, compared with control, in the first season. Inoculation of sweet
potato plants with VAM biofertilizer recorded the lowest values of all tested
parameters during, the storage period of three months under normal room
conditions, in both seasons.

Biofertilizers may reduce the susceptibility of root tissues to be infected
with bacterial and fungal diseases as well as pest attacks. Also, it may
develop roots with thicker skins. (Alphonse et al, 2001). These results agree
with those reported by Das ef al. (1998) who found that inoculation of potato
plants with biofertilizers reduced pest damage of tubers.

Regarding the interaction effect of micronutrients x P-rates on
storability of sweet potato roots under room conditions, data in Table (4)
show that weight loss percentage was significantly reduced during storage
periods, i.e., 60 and 90 days under normal temperature, in both seasons.
However, there was no significant interaction on weight loss (%) after 30
days, in both seasons.

Table (4): Weight loss, decay and sprouting percentage2 of sweet
potato tuber roots as affected by the interaction of
micronutrients x P,0s rates, during storage in 2002 and 2003

seasons.
Characters Weight loss (%) Decay Sprouting
30 days 60 days 90 days (%) (%)
Treatments 2002 [ 2003 [ 2002 [ 2003 | 2002 [ 2003 [ 2002 [ 2003 | 2002 [2003
Micro.’ P-rates Effect of Micronutrients x P-rates
Control 13.57 [12.09 | 22.0 [18.37 [26.67 [23.90 [11.86[13.38 [ 90.32 [88.51
% POkgP.Osfed [12.19]10.97[19.53[16.39|23.06 |21.66 [10.8513.0188.21 [88.37
S SkgP:Ogfed “° 32| 9.60 |18.63[13.65|21.92(18.81 | 9.89 |12.45|85.90|86.51
60 kg P.Os/fed | 9.68 | 8.81 [17.23[12.8620.59 |16.94 | 9.08 |11.69(83.72(84.74
Control 10.9411.01[18.48[15.50|22.87 [20.13[12.59[13.50 [91.22 [88.88
£ PBOkgPOsfed [ 859 [9.10 [15.17[13.80{18.53[17.26[10.81 [12.71 |86.18 [87.40
S USkgP:Odfed |8.03 | 823 [12.13(12.85 14.15(15.86 | 9.18 [12:30 830218596
\emg P.Os/fed \a.oa 753 13.57\11.73 16.00|14.93 | 8.60 10.51]81.00 la*uﬂ
rLSD (5%) [ N.S | NS [1.15 | 061 | 1.34 | 0.88 | 0.45 | 0.32 | 0.55 11.12 |

1- Micro. = micronutrients.
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Cecay and sprouting percentage were significantly reduced, in both
seasons, as a resuit of supplying plants with different P,Os rates, regardless
the presence or absence of micronutrients, except for 30 or 45 kg P,Os/fed.
in the absence of micronutrients, where they did not affect sprouting during
storage peried, in both seasons. These results are in agreement with those of
Abdel-Fattah et al. (2002) who indicated that application of P-fertilizer at
different doses with foliar spray of micronutrient, to garlic plants resulted in
the lowest total weight loss percentage, during storage period.

As for the effect of interaction between micronutrients and biofertilizers
on storage parameters of tuber roots, data in Table (5) indicated that the
interaction, generally, resulted in the lowest values of weight loss, decay as
well as sprouting, compared with the control. Weight loss, after the first
month, decay and sprouting percentages, after 90 days of storage at room
conditions, were significantly reduced by treating plants with both
biofertilizers and micronutrients, in both seasons. However, the interaction
did not affect weight loss and decay percentages after 60 and 90 days of
storage, in both seasons.

Table (5): Weight loss, decay and sprouting percentages of sweet
potato tuber roots as affected by the interaction of
micronutrients x biofertilizers, during storage in 2002 and
2003 seasons.

Characters Weight loss (%) Decay Sprouting
30 days 60 days 90 days (%) (%)

Treatments 2002 [ 2003 | 2002 [ 2003 [ 2002 [ 2003 | 2002 [ 2003 | 2002 [ 2003
Micro.” | Biofertilizers Effect of micronutrients x biofertilizers

_ Control 12.52 (11.87 (20.09 (17.16 |23.76 | 22.13 |11.50 | 14.89 | 90.68 | 94.49

-

_2 VAM® 10.68 | 8.89 [18.28 |13.43 (21.94 |18.39 | 9.48 |10.44 |83.89|80.38

2 Phosphorein |11.88 |10.34 |19.68 |15.36 |23.49 | 20.47 [ 10.29 | 12.61 |86.54 |86.22

Control 10.07 | 9.94 [15.89 |15.24 |18.98 [ 18.35 |10.99 | 13.92 |90.05 |90.57

= VAM 7.67 | 7.90 |13.94 |11.77 |16.94 |15.39 | 9.72 [ 10.63 (82.15| 81.8

2 Phosphorein | 896 | 9.06 |14.68 |13.51 |17.74 (17.40 |10.16 [ 12.21 |84.54 | 85.62

LSD (5%) 125 [012 | NS | NS | NS | N.S | 042 | 020 | 063|077
1- Micro. = micronutrients 2-VAM = vascular arbuscular mycorrhiza.

Application of micronutrients with VAM-fungi resulted in the lowest
values of weight loss, decay and sprouting percentage all over the storage
period. These results are in harmony with those of El-Zohery (2003) on garlic
plants.

Results in Table (8) showed no significant interaction for weight loss in
percentage after 30 days, in both seasons, and after 90 days, in the second
season only. However, weight loss after 90 days, in the first season, as well
as weight loss after 60 days, decay and sprouting percentages, in both
seasons, were significantly reduced during storage period under room
condition. Also, results generally, showed that lowest values of weight loss %
were recorded as a result of supplying plants with biofertilizers at 45 or 60 kg

P?OS/ fed, in the presence of VAM fungi. These results are in accordance
with those of EI-Morsy ef a/ (2002) on sweet potato.
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Table (6): Weight loss, decay and sprouting percentages of sweet
potato tuber roots as affected by the interaction of P,O5 rates

x biofertilizers, during storage in 2002 and 2003 seasons.

Characters Weight loss (%) Sproutin
Treatments 30 days 60 days 90 days ki (%) ’ |
P-rates | Bio. | 2002 | 2003 | 2002 | 2003 | 2002 [ 2003 | 2002 | 2003 | 2002 | 2003 |
Control |13.74 [12.86 |22.42 119.30 [27.20 [23.59 [ 12.67 | 15.23 [94.05 | 94.11 |
Control [VAM' 9.84 | 9.88 [18.13[14.88 |22.87 |20.19 [12.15 [11.47 | 87.52 | 83.05 |
Phos. 13.18111.93 [20.18 [16.77 | 24.24 [22.28 | 11.85 | 13.62 [ 90.73 | 88.73 |
30kg |Control [11.48]11.29(18.80[17.06 |22.18 [21.62 | 11.87 | 14.89 | 90.73 | 94.66 |
P.0s/ |VAM 964 | 8.79 |15.45[13.32[18.52[17.35| 9.96 [11.02 [84.10 | 81.75 |
fed  [Phos. 10.07 [10.03 [17.80 [ 14.92 | 21.68 [19.42 | 10.65 | 12.67 | 86.75 | 87.25
45kg |Control [10.52 1028 [16.15[14.67 [18.76 |18.39 [ 10.69 | 14.18 | 89.22 | 92.28
P;0s/ VAM 876 | 7.64 [14.45]11.51 [16.97 [15.77 | 8.48 | 10.72 | 81.70 | 80.68
fed  [Phos, 9.47 | 8.84 [1555]13.57 |18.38 [17.86 | 9.44 | 12.22 | 83.82 | 85.73
60kg |[Control | 9.43 | 919 [14.60(13.77 [17.33 [17.36 | 9.75 | 13.22 | 87.46 | 89.00
P.Os [VAM 8.45 | 7.29 [16.40 [10.69[19.39 |14.25 | 7.82 | 8.93 | 78.75 | 78.70
fed  [Phos. 8.68 | 8.02 [15.20 (1249 [18.17116.19 | 8.96 | 11.14 | 80.87 | 61.98

LSC (5 %) NS | NS |177 | 086 [ 282 | NS | 060 [ 029 | 0.88 | 1.08 |

1-VAM =Vvascular Arbuscular Mycorrhiza 2- Phos.= phosphorein

The interaction of all tested factors, i.e., micronutrients, P-rates and
biofertilizers had no significant effect on weight loss during storage periods,
i.e., 30, 60 and 90 days, under normal temperature, in both seasons, as
shown in Table (7). Decay and sprouting percentages were significantly
decreased, in both seasons, during storage period, as a result of the
interaction. Generally, treating plants with foliar spray of micronutrients at 45
or 60 P,0s kg /fed, with biofertilizers, recorded the lowest values of all
investigated parameters, compared with other treatments.

Organic composition of the stored sweet potato roots:

Data presented in Table (8) show that dry matter, total
carbohydrates, reducing sugars, non-reducing sugars and total carotene
content of stored roots, significantly increased, in both seasons, in response
to spray plants with micronutrients, compared with control. The positive effect
of micronutrients on organic composition of stored roots might be due to their
essential roles in
many important metabolic functions (Srivastva and Gupta, 1996). These
results are in agreement with those of El-Morsy et al. (2004) on garlic plants.

4.7.2. Effect of P-rates:

Data presented in Table (8) show the effect of p-rates on organic
composition of the stored sweet potato roots. Increasing the supplied p-rates
from 30 to 60 kg P,Os/fed. significantly increased dry matter, total
carbohydrates, reducing and non reducing sugars as well as total carotene
contents of tuber roots, compared with control, in both seasons. These
increases may be due to the role of phosphorus as essential component of
many organic compounds in plant (Marschner, 1995). The obtained results
agreed with those of Alphonse et al. (2001) who f.ound that ferhhzatxon gf

sweet potato with P-fertilizer caused significant increases in all organic
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composition, i.e., total carbohydrates, total sugars, total carotene and cured
protein.

As for the effect of biofertilizers on organic composition of stored
roots, data presented in Table (8) reveal that all organic composition of
stored roots were generally greater with biofertilizer treatments than without.
Plants inoculated with VAM-fungi gave the highest values of all determined
organic compositions in stored roots, followed by phosphorein treatment, in
both seasons. It is well known that VAM-fungi are capable to contribute some
hormones and supply plants with P-element as well as certain micronutrients
that would contribute positively to organic composition of stored roots
(Marschner, 1995). The obtained results are in harmony with those of
Alphonse et al. (2001).

Table (7): Weight loss, decay and sprouting percentages of sweet
potato tuber roots as affected by the interaction of
micronutrients, P,0s rates and biofertilizers, during 2002 and
2003 seasons.

Characters Weight loss (%) Decay |Sprouti

Treatments 30 days [ 60days | 90days | (%) [ng(%)

Micro.? ra':;s Bio." [2002 2003 (2002 | 2003 | 2002 {2003 | 2002 | 2003 | 2002 | 2003

Corits Cont.” [15.51[13.69(23.77121.22|28.06/26.06|13.09 [15.57 93.99 (96.90

i VAM® [10.58(10.16[19.60(16.09(24.85|21.86(11.04|10.86{86.95|81.20

Phos.” [14.61]14.43]|22.63(17.79(27.11[23.78(11.47 [13.73/90.0487.43

30kg | Cont. |13.03|12.75|21.00(18.34/24.51]23.92|12.06/15.19|91.35 95.63

5 P.Os/ | VAM [11.82]9.28 |17.20/14.33]20.35(19.51 | 9.83 {10.96!85.06(81.53

g fed Phos. [11.74/10.88|20.40(16.51|24.33|21.56|10.5612.89|88.2187.96

= 45kg [Cont. [11.56(10.99(19.40(14.81|22.85(20.11[10.83|14.71| 89.4 |94.03

P.0s |VAM 10.94| 8.33 118.00(12.05/21.07 [17.04| 9.03 |10.45| 83.0 |79.83

fed |Phos. [11.47]9.48 [18.50(14.09/21.85|19.29| 9.83 |14.71|85.32(85.63

60 kg [Cont. 9.99 [10.04/16.201|14.27/19.61[18.42]10.02113.92| 88.0 [91.40

P.0s/ |VAM 9.36 | 7.80 |18.30(11.24|21.47|15.13| 8.01 | 9.49 |80.56|78.96

fed |[Phos. |9.89 [8.58 [17.20(13.07]20.69(17.28| 9.23 [11.66|82.60|83.86

Cont. [11.99[12.03|21.07(17.38(26.35]/21.12|12.26(14.90(94.12|91.33

Control |VAM 9.10 | 9.59 |16.67[13.67| 20.9 [18.51(13.26/12.09(88.10(85.30

Phos. [11.75[11.42]/17.73|15.74/21.37|20.7812.24|13.51 |91.4390.03

30 kg |Cont. 9.94 | 9.83 |16.60(15.78119.86119.32(11.6814.60|90.11 |93.70

” P.Os |VAM 7.45 | 8.29 [13.70{12.30(16.68(15.18/10.09{11.09/83.14/81.96

= fed |Phos. [8.39 |9.18 [15.20(12.33/19.04[17.28(10.66/12.46(85.29(86.53

s 45 kg |(Cont. 9.47 | 9.56 [12.90(14.53{14.68|16.67 |10.56 |13.66/89.05(90.53

P.0¢ |VAM 6.59 | 6.94 [10.90/10.97/12.86/14.50| 7.94 |10.79/80.41 [81.53

fed |[Phos. 8.01 | 8.19 |[12.60(13.06(14.91[16.43| 9.05 (12.25(82.32|85.83

60 kg [Cont. 8.87 | 8.34 |13.00[13.27[15.04(16.29| 9.48 |12.52/86.92|86.73

P.0s/ [VAM 7.54 | 6.78 [14.50[10.15]17.31[13.73| 7.60 | 8.38 |76.92|78.43

fed |Phos. |7.67 |7.47 [13.20/11.92[15.64/15.11] 8.70 [10.63]79.14/80.10

LSD (5%) N.S | NS [NS NS [NS | NS |085/047 (125|153
1- Bio. = biofertilizers 2- Cont.= control 3- Micro. = micronutrients

4-VAM = vascular arbuscular mycorrhiza 5- Phos.= phosphorein
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Table {8): Organic composition of 90 days stored sweet potato roots as
affected by micronutrients, P;0s rates and biofertilizers,
during 2002 and 2003 seasons.

| Total
Total . Non-
Characiers Dry(:;.;tter carbohydrates sie:':g';l/g) reducing 'ca('::t?"e
; (%) 9 °! | sugars (%) . \%)g
Treatments [2002 [2003 | 2002 | 2003 [2002 [2003[2002[2003 [2002]2003

a- Effect of micronutrients

Without 25.68(28.88] 64.20 [ 62.09 [7.24 | 7.34 [ 3.00 [ 2.56 [0.68[0.85

With 27.66{29.92| 67.38 | 66.00 | 7.61 | 7.68 | 3.26 | 2.81 {0.72]0.90

LSD (5%) 0.07 {0.12 | 0.14 0.21_1—0.02 0.03 | 0.02 | 0.05 |0.02|0.01
b- Effect of P-rates

Control 24.14|26.56| 59.96 | 56.44 |6.64 |6.63 | 2.44 | 2.08 |0.51|0.63

30 kg P2Os/fed {26.11128.85|64.15 | 62.13 | 7.19 | 7.30 [ 2.95 | 2.56 |0.66 |0.85
45 kg P2Os/fed 127.81)30.74|68.20 | 66.93 |7.77 | 7.86 [3.39 | 2.92 |0.77 |0.96
60 kg P2Os/fed |28.63|31.43| 71.16 | 70.67 [ 8.10 | 8.25 | 3.74 | 3.18 |0.85|1.05

LSD (5%) 0.08 10.08| 023 | 0.11 |0.06 | 0.06 | 0.02 | 0.03 [0.02(0.01
c- Effect of biofertilizers

Control 25.56|28.16| 62.82 | 60.59 | 6.85 | 7.09 | 2.96 | 2.55 [0.63]0.79

VAM'™ 27.89|31.27|68.81 | 67.98 | 814 | 7.95 |3.32 | 2.86 [0.78 ' 0.96

Phosphorein  |26.56|28.75| 65.76 | 63.565 | 7.29 | 7.49 | 3.12 [ 2.65 | 0.68  0.86

LSD (5%) 0.3210.08| 0.17 | 0.10 | 0.11]0.10]0.06 | 0.06 {0.03|0.03

1- VAM = vascular arbuscular mycorrhiza.

Regarding the effect of interaction of micronutrients with P-rates on
organic composition of the stored sweet potato roots, data in Table (9)
showed significant effects for the interaction on dry matter, total
carbohydrates, reducing and non-reducing sugars as well as total carotene of
stored roots, in both seasons.

Table (9): Organic composition of stored sweet potato roots (at 90 days)
as affected by the interaction of micronutrients x P,0s rates,
during 2002 and 2003 seasons.

Characters Total . Non- Total
S (r;?t‘ler carbohydrates s%eil::lgzj reducing | carotene
(%) 9 sugars (%) |(mg/g d.w.
Treatments 2002 {2003 | 2002 | 2003 [2002 [ 2003 [2002 [2003 | 2002 | 2003
Micro.' | P-rates Effect of micronutrients x P-rates
Control | 2254 [2594 | 58.25 | 5439 | 6.48 | 655 | 232 | 2.00 | 0.47 | .059
3 P?OD;?  |2477 |2782| 6198 | 5981 | 690 | 708 | 276 | 233 | 063 | 0.82
=
3 P:gs‘;f%d 2704 [ 30.41| 6650 | 6419 | 7.53 | 761 | 3.25 | 2.7 | 0.76 | 0.93
60 kg
P.Ogied | 2339|3133 | 7009 | 69.97 | 806 | 812 | 368 | 313 | 085 | 103
Control | 25.74 | 27.19 | 61.07 | 5849 | 6.80 | 6.72 | 2.56 | 2.18 | 0.54 | 0.66
30 kg 9.88 | 66 0.89
= | POged 27.45 | 29. 6633 | 6444 | 749 | 751 313 | 274 | 068 | 0.
3 45kd |oa58 (2107 sese | eses | 801 | 8A1 | 354 | 307 | 077 | 089
POgfled | 2% k
\ Pﬁg:ffged \23.37\31.52\ 7224 ) 7138 \ 8.14 \ 8.37 \ 3.81 \ 323 \ 0.86 \ 1.07 \
(LS (5%) : T571 [ 041 ] 032 | 015 |00 [ 012 | 006 | 010 [0.05 | 004 |

1- Micro. = micronutrients.
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Generally, most studied characteristics of organic composition had the
highest values as a result of the interaction of 60 kg P:Os/fed. with
micronutrients. The obtained results are in harmony with those of Badillo and
Lopez (1976) on sweet potato and Abdel-Fattah ef al. (2002) on garlic plants.
Data presented in Table (10) show the effect of interaction of micronutrients
and biofertilizers on organic composition of 90 days stored roots. Dry matter,
total carbohydrates and reducing sugars significantly increased by the
interaction of micronutrients and biofertilizers, while non-reducing sugars and
total carotene were not affected by the interaction, in both seasons. In
addition, it is worthy to mention that the combination of micronutrients and
VAM-fungi recorded the highest values of all studied parameters in stored
roots. These results agreed with those of Walter (1992) who found that
sugars increased gradually throughout the storage period, where
carbohydrates undergo some chemical changes that lead to an increase in
sugar content and reduction in starch.

Table (10): Organic composition of 90 days stored sweet potato roots
as affected by the interaction of micronutrients x biofertilizers,
during 2002 and 2003 seasons.

Characters Total ) Non- Total
Dry(g/:z)ltter carbohydrates si:i‘::'p,/?) reducing ce(:::;;e

(%) sugars (%) d.w.)
Treatments _ |2002[2003 [ 2002 | 2003 |2002]2003 2002 |2003 2002[2003

Micro."| Bio. Effect of micronutrients x biofertilizers

Control[24.97/28.01] 61.59 | 58.63 |6.70 |6.99 | 2.82 242 10.62(0.77
;g VAM* [26.73(30.39] 67.11 | 65.93 7.85|767 321 [2.75(0.76 [0.93
§ Phos.” [25.36]28.23| 63.91 | 61.71 | 7.18 7.37 {2.98 | 2.5210.65]0.83
Control|26.15(28.32[ 64.05 | 62.05 | 7.00 | 7.19 | 3.06 | 2.68 0.640.82
< |VAM 120.07(32.16] 70.51 | 70.51 | 8.43 |8.25 |3.43 | 2.97 0.810.89
§ Phos. [27.77]29.27 67.60 | 67.60 | 7.40 | 7.61 | 3.05 277 10.70 | 0.89
LSD (5%) 044 1011| 024 | 019 [0.16|0.15| NS | NS [NS N.S

1- Micro. = micronutrients
3- Phos.= phosphorein

2-VAM = vascular arbuscular mycorrhiza.

Data presented in Table (11) show the interaction effect of P-rates
with biofertilizers, on organic composition of 90 daysstored roots. This
interaction caused significant increases on dry matter, total carbohydrates
and reducing sugars, in both seasons. However, no significant effect for the
interaction was detected on non reducing sugars and total carotene content
in both seasons. In general, plants fertilized with 60 :
presence of VAM fungi gave th_e highest values of organic composition, while

. In both seasons. The obtained results are sy orted b
. . . t
findings of Picha (1999) and El-Morsy et al. (2002) on sweet polt);to pIantg. e
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Table (11): Organic composition of 90 days stored sweet potato rcots
as affected by the interaction of P,Os5 rates x biofertilizers,
during 2002 and 2003 seasons.

Characrers’rnw r:1atter carbt-:rho;fl:at Ha R:g;::gg re::::li;\g caIg:ea:’:e

(%) (%) (%) sugars {mg/g

Treatments (%) d.w.)
E P-rates ! Biofertilizers | 2002 (2003 | 2002 | 2003 |2002 2003|2002 | 2003|2002 EC}‘E
IF |Control 2559 |25.88| 57.16 | 53.35 |6.18 |6.31 [2.25|1.85 | 0.44 {0.53
| Contrel [VAM® 25.56 |27.69| 62.22 | 59.28 |7.08 |6.94 | 2.62 | 2.21 |0.56 L0.74
Phosphorein | 24.28 |26.18| 59.61 | 56.70 | 6.66 | 6.64 | 2.44 | 2.09 {049 |0.62
Control 24.76 |27.18| 60.65 | 57.92 |6.67 |6.97 | 271 | 2.41 |059 |0.77
F':g:fid VAM 27.48 |31.05| 67.57 | 66.26 |7.89|7.62 |3.17 | 277 |0.74 | 0.94
Phospiorein | 26.10 |28.32| 64.24 | 62.19 | 7.01 [7.30 | 296 | 2.49 (064 | 0.85
45kg Control 26.77 129.22| 64.85 | 36.57 [7.16 |7.36 | 3.23 [ 2.75 | 0.70 | 0.89
P,Oyfed VAM 29.07 |33.01| 71.50 | 71.31 |8.52 (8.34 |3.61 [ 3.15[0.86 [ 1.06
Phosphorein | 27.59 (29.99| 68.25 | 65.92 |7.63 | 7.88 | 3.35 | 2.85 |0.74 | 0.95
80 kg Contro! 28.12 |30.44| 68.62 | 67.53 (7.40 |7.70 [ 3.64 | 3.09 (0.73|1.00
P,Ofed VAM 20.49 |33.34| 73.95 | 75.08 (9.05|8.91 [3.89 |3.31 |05+ [1.12
Phosphorein | 28.28 {30.49| 70.93 | 69.41 [7.86 |8.12 |3.72 [ 3.15 |0.84 | 1.04
LSD (5%) 063 |016| 034 | 020 |D22|0.20| N.S | NS | N.S | N.S

1- VAM =Vvascular Arbuscular Mycorrhiza

Results presented in Table (12) show the effect of the interaction of
all studied factors, i.e., micronutrients, P-rates and biofertilizers on organic
composition of 80 days stored roots of sweet potato. The obtained results
indicated that non-reducing sugars, total carotene contents and dry matter
(%), in the first season only, were not significantly influenced by the three
ways interaction, whereas dry matter %, in the second season, reducing
sugars and total carbohydrates were significantly increased in response to
the three ways interaction, in both seasons.

Generally, plants sprayed with micronutrients, supplied with 60 kg
P.Os/fed. and inoculated with VAM-fungi had the highest values of dry
matter, total carbohydrates, reducing and non reducing sugars as well as
total carotene contents of stored roots. The obtained results are supported by
findings of Abdulla (1999) on potato, Mohamed (2001) and El-Morsy et al.
(2002), on sweet potato plants.
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Table (12): Organic composition of 90 days stored sweet potato roots
as affected by the interaction of micronutrients, P,Os rates
and biofertilizers, during 2002 and 2003 seasons

Characters 3 Non-

Total Reducin = Total
Dry matter carbohydrat sugarsg raducing carotene
™ es (%) (%) sugars | (mgfg d.w.)
Treatments (%) i
Micro. [P-rates  |Bio. | 2002 | 2003 | 2002 [ 2003 [ 2002 [ 2003 | 2002 | 2003 | 2002 | 2003
Cont. |21.67 |25.72|56.40 [51.97| 5.97 | 621 | 2.14 | 1.89 | 0.40 | 0.50
Control [YAM |23.37 |26.70/60.34(57.11| 6.96 [ 6.88 [ 2.53 [ 2.11 | 0.56 | 0.70
Phos. |22.58 |25.40|58.03 [54.29| 6.50 | 6.56 | 2.29 | 2.00 | 0.46 | 0.58
30k Cont. |23.45|26.91|59.00 [55.83| 6.45 [6.92 [ 2.49 [ 225 | 0.57 | 0.75
3 |p o yl%d VAM |26.34|29.3865.22|63.97| 734 | 729 | 297 [ 258 [0.70 | 0.89
e . Phos. |24.53 |27.1861.73[55.641 6.92 [ 704 | 281 [ 2.30 | 0.61 | 0.81
"g= 45 kg Cont. |126.43 |29.02 |63.51 [60.92| 7.02 [ 7.15 [ 3.08 | 255 | 0.72 | 0.86
P,Os/fed VAM 128.22132.47169.92167.75/ 8.08 [ 7.80 | 3.47 | 3.03 | 0.85 | 1.03
Phos. |26.48 [29.7466.09 |63.89| 749 [7.79 [ 3.19 | 272 | 0.72 | 0.90
60 kg Cont. |28.35 {30.39|67.48 [65.99]| 7.37 | 768 | 3.57 | 3.01 | 0.80 | 0.08
P,0/fed VAM [28.98 133.01(72.9774.90| 9.02 | 8.59 | 3.86 [ 3.30 | 0.93 | 1.11
Phos. |27.84/30.59 [69.82 [69.02 7.81 [ 8.09 | 3.62 | 3.08 | 0.81 | 1.01
Cont. [23.51|25.92|57.92|54.91|6.39 | 642 | 2.37 | 202 | 0.48 | 056
Control VAM |27.74128.68 (64.11[61.45]/7.21 [7.01 | 271 | 2.32 0.62 | 0.77
Phos. |23.51 [26.96 [61.20(59.12| 6.82 [ 6.73 | 259 | 2.19 | 0.53 | 065
30 kg Cont. |26.06 |27.45 |62.31 |60.01]| 6.90 | 7.02 | 2.83 [ 257 | 0.60 | 0.78
= | P;Osfed VAM [28.61/32.72(69.93 |68.56| 8.45 | 7.95 | 3.36 | 297 | 0.79 | 0.98
= Phos. |27.67 [29.47 |66.75[64.75| 7.11 | 7.57 | 3.11 | 2.69 | 0.66 | 0.89
S 45 k Cont. [27.12]29.41 [66.18|66.22| 7.29 | 757 [ 3.38 [ 295 | 0.60 | 0.91
P,0 slf?ad VAM |29.91|33.55(73.0874.88[8.97 [8.79 | 3.74 | 3.28 | 0.88 | 1.09
Phos. [28.71 |30.24(70.4267.95| 7.77 | 798 | 350 | 299 | 0.75 | 0.99
60 kg Cont. |27.89 130.49(74.93169.07| 743 [ 773 [3.71 | 317 |0.77 | 1.02
P,Os/fed VAM [30.00|33.67[74.04|75.27| 9.09 [ 924 [ 391 [332 | 095 | 114
Phos. |28.72 |30.40 |69.77 169.81| 791 | 8.15 [3.82 [ 322 | 0.86 | 1.06
L.S.D at 5% N.S 1022/048 (029032 (029 NS | NS | NS |NS

Bio. = biofertilizers, Cont.= control, Micro. = micronutrients, VAM = vascular arbuscular
mycorrhiza and Phos.= phosphorein
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