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ABSTRACT: This work was carried out during summer seasons of 2010 and 2011at
Gemmeiza Research Station, Gharbia Governorate ,to study the effect of water quantity ratio
of crop evapotranspiration (Efc)( 125,100, 75 . and 50 % of Efc ) , anti-transpiration rates ( 0,
2 and 4 %) and interaction between them on plant growth , yield components , marketable ,
non —marketable , total yield and water use efficiency of sweet potato . Data show that
increasing the water quantity from 50 to 75, 100 and125 %, of ETc ; and increasing anfi-
transpiration rates from 0 %(control ) to 2 % and 4 % the vine length ( cm ) and number of
branches / plant increase Moreover the interaction between water quantity and anti-
transpiration rates increase vine length and number of branches / plant. The highest values
were obtained under 125% of Efc and 4 % of anti-transpiration rate. Yield components such
as number of roots/ plant , yield /plant (gm) and average tuber root weight ( gm )were affected
by water quantity , anti- transpiration rates and the interactions between them .They were
highly when adequate irrigation was applied at 100% of Etc . and under 4% of anfi-
transpiration rate. Marketable, non-Marketable and ftotal yield were affected by both water
quantity , anti-transpiration rates and interaction between them .Their highest values of the
previous characters  were under adequate irrigation was applied water at 100 % of Efc
.Increasing anti- transpiration rates marketable yield increase. Meanwhile the non-marketable
yield decreases when increasing the water applied and the anti-transpiration rate . Water use
efficiency ( WUE) was increase by decreasing water quantity ,and by increasing the anti-
transpiration rates

Key words: Sweet potato growth, marketable, non-marketable yield, water use efficiency,
surface irrigation.

INTRODUCTION

Water resources in Egypt have become
limited in view of the necessity to reclaim
new lands. In such new reclaimed lands,
which are located in arid and semi-arid
regions, the limiting factor for maximizing the
benefit of cultivation is water. The increase
in water use efficiency could be achieved by
applying the proper quantity and frequency
of irrigation in accordance with sail
properties and climatic parameters , also
moisture stresses at critical stage of plant
growth should be avoided .This requires a
better knowledge of evapotranspiration rates
and crop water regime .

Sweet potato is seventh most important
food crop around the world after, wheat,
rice, potato, barley. It is the fourth most
important food crop in developing tropical

countries and it is grown in most of the
tropical and subtropical regions of the earth,
where the the vine , as well as the roots, is
consumed by humans and livestock Woolfe,
(1992).

Irrigation water quantity had a significant
effect on vine length, Number of branches /
plant and total yield of sweet potato.
Irrigation of sweet potato plants with 2500
m/ fed. as SSD irrigation system gave the
highest values for all plant growth characters
and recorded the highest yield quantity and
quality of sweet potato El-Sayed et al,
(2011) Abdel- Fattah ef al, (2002), Found
that in sweet plants , water stress reduced
the growth as, main stem length, number of
branches , weight per plant , yield as tubers
number/ plant , total and marketable yield.
Kumar et al., (2007b) obtained higher total
marketable, jumbo size and colossal yield



El-Sharkawey

with watered treatments .Deficit (or
regulated deficit) irrigation is one way of
maximizing water use efficiency (WUE) for
higher vyield per unit of applied irrigation
water. Mermoud ef al., (2005) appropriate
management of irrigation is a vital
importance to preserve water resources
qualitatively ,and to produce more food with
the available water . Solomon (1993)
illustrated that managing irrigation water and
plant nutrients are the major challenge of
sandy soil amelioration efforts since
Jinsufficient irrigation water results of high
soil moisture tension , which fall under
stress and , in turn ,reduce its yield while
excess irrigation water may reduce crop
yield due to leaching of applied nutrients
increased disease incidence and /or failure
to stimulate growth of the commercially
valuable parts of the plant . Amer ( 2010 )
found that , maximum yield of 9.12 Mg /ha
was achieved by 325 mm adequate
irrigation quantity. Yield reduction ( 1-Y /Ym)
was linearly decreased in rate of 1.15 by
increasing water deficit fraction ( 1-u /d ) in
complete deficit irrigation in range of 0.6
t01.0 of Etc , where Y is the corresponding
yield achieved by irrigation quantity u . He
found ,also, that the crop yield was linearly
decreased in surplus areas by increasing
irrigation water quantity ranged from 1.0 to
1.4 of Etc..

Previous research were studied the effect
of humic acid as anti-transpiration, Nermeen
(2011) found that humic acid spray
decrease the effect of water stress on the
plant leads to forming soft cuticle layer on
the plant and closing the stomata partly

which decreases the losing water by
transpiration and increases the
photosynthesis process so increases the
yield Kava (2005) found that, humic acid
spry increasing The process of
photosynthesis and forming carbohydrates
and proteins. Awad and El-gharmy (2007)
found that. humic acid had significant effect
on vegetative growth and vyield of potato
plants. Chen and Aviad (1990)
demonstrated that humic materials led to
increase the permeability of plant
membranes, promote the uptake of nutrient,
increase soil moisture holding capacity,
reduce impacts of disease and stimulate
plant growth.

The objective of this research is study the
effect of the irrigation water quantities as
well as anti-transpiration ( humic acid ) on
plant growth, water use efficiency and the
yield of sweet potato under Middle east of
Delta region.

MATERIALS AND METHODS

Two field experiments were carried out
on sweet potato plant during two summer
seasons of 2010 and 2011 at the
Experimental Farm of Gemmeiza Research
Station, Gharbia Governorate, to study the
effect of irrigation regime and some Anti
transpiration levels as well as their
interactions on growth ,plant water relations,
yield and its quality as well as water use
efficiency under clay soil conditions . The
physical and chemical properties of
experimental soil are shown in Table (1) .

Table (1): Mechanical analysis and some soil moisture contents of the studied

experimental soil.
Depth Fine Coarse Soail

0, 0,

cm sand% sand% Silt% Clay% texture FC% WP %
0-15 3.30 20.70 27.00 49.00 Clay 42.00 21.30
15-30 3.75 20.65 27.50 48.10 Clay 42.50 20.50
30-45 3.85 20.35 28.45 47.35 Clay 43.70 21.90
45-60 4.55 20.45 28.25 46.75 Clay 4430 22.50
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The present trial aims to investigate how
irrigating sweet potato crop, according to
some water quantity(50,75 ,100 and 125%
of ETc) and anti- transpiration levels (0, 2
and 4 % ), as well as their interactions on
yield ,crop water use and water use
efficiency . Anti- transpiration was added as

foliar application two times after 45 and
65 days from transplanting .
Stem cutting about 20 cm in length of

sweet potato plants were transplanted on
the third top slope ridges at 30 cm a part on
May1 % and 5™ in the1 ™ and 2™ seasons
of 2010 and 2011 |, respectively. The
experimental design was split plot in
completely randomized with three replicates,
irrigation levels arranged in the main plots ,
while anti- transpiration rates was arranged
at random in the sub plots All
recommended agricultural practices (i.e.
fertilization, weed control ...etc) for sweet
potato production in Gemmeiza area were
done according to the general program of
sweet potato cultivation. Plants were
irrigated by traditional surface irrigation.
Stages, Kc, Eto and intervals of irrigation as
shown in Table (2). Tuber roots were
harvested on Sep. 30 in both 2010 and 2011
seasons .

The treatment were arranged as fallows:
Main treatments (Water quantity)
Irrigation water at 125 % of ETc

Irrigation water at 100 % of ETc

Irrigation water at 75 % of ETc

Irrigation water at 50 % of Etc

Sub main treatment (Foliar application of
humic acid as .Anti-transpiration)

Control at 0%
Concentration at 2%
Concentrationat 4 %

Irrigation water calculations:
Traditional irrigation system.

Irrigation water was delivered to  the
plots through a circular orifice (Fig.1) and
water quantity was measured using the
formula of immersed orifice according
James (1988) as follow

Q =0.61 K AH*®

Where:

Q =Orifice discharge L/sec.

A = The area of orifice opening (cm 2)

H= Effective water head over the orifice
center (m.)

K= Unit constant ( K=0.443 for Q in L/sec, A
incm2, and Hinm)

Pan evaporation management.

Reference evapotranspiration (ETo) was
calculated according to (Doorenbos and
Prutt (1977): as follow:

ETo = Kp x Epan

Where :
ETo = reference evapotranspiration (mm/
day )

Kp = pan coefficient

Epan = pan evaporation (mm)

Etc =ETox kc

Where:
ETc = crop consumptive use (mm/day).
Kc = crop coefficient, (dimension less).

Table (2): Stages ,Kc and intervals of sweet potato .

Stages Stage Months Kc ETo Intervals Irrigation
Period day No.

Initial 25 May 0.5 6.5 12 2
Vegetative 30 Jun 0.75 6.8 15 2
Mid-season 30 July 1.05 7.0 15 3

15 Og.
Maturity 15 Og. 0.75 6.7 15 2

15 Sep
Harvesting 15 Sep. 0.65 64 | - -
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Fig. 1 :Irrigation orifice

Vegetative growth characters:

A sample of three plants were taken at
random from each treatment at 110 days
after transplanting to measure each of vine
length (cm ) and number of branches / plant.

Yield and its components :

At harvesting tuberous roots of each
treatment were classified according to
Grang (1963) into two grades (marketable
and non-marketable roots). Marketable roots
have a weight 100 to 250 gm, while non-
marketable roots have a weight of less than
100gm or more than 250 gm, then weighted
to determine total yield (ton / fed.)) . In
addition average tuber weight (g) and tuber
yield (kg) were calculated per plant .

Water use efficiency (WUE)

It was determined by dividing the tuber
roots yield ton /fed. By water quantity m 3
/fed. and expressed as kg tuber roots / m 3
water, ( Begg and Turner (1976) ).

RESULTS AND DISCUSSION
Effect of water quantity on Sweet

potato growth:

Data Table (3) illustrate the effect of
quantity of irrigation water on growth of
sweet potato .The highest values of vine
length ( cm ) and number of branches / plant
were 128.65, 24.08 for the first season and
, 123,52 and 22,15 for the second season
and they occurred when using 125%of ETc
.In the first and the second seasons data

show , also that, by decreasing the amount
of water from 125% to 50 % the vine length
( cm ) and number of branches /plant were
decrease , the percentage of decreasing
were 3.66 , 7.5 , 11.37, 6.89,16.99 and
25.96 % respectively . The same trend was
obtained in the 2™ season, the percentage
of decrease for vine length (cm) and number
of branches /plant were ,3.09 |, 7.84, 9.79
and 11.38, 20.50 and 38.06 % ,respectively
when water amount was decrease to 100,
75 and 50 % of ETc. These results
agreement with those of Abdel- Fattah ef
al., (2002) who found that in sweet potato
plants, water stress reduced growth as,
main stem length and number of branches /
plant .

Effect of anti —transpiration rates

on sweet potato growth:

Data in Table (4) show that , increasing
the anti- transpiration rates from 0%
(control), to 2 % and 4 % the growth of
sweet potato plants were increase ,the
percentage of vine length and number of
branches / plant were 1.48 ;596 , 5.78 and
13.10 % respectively for rates of 2 % and 4
% compared by control in the 1 s season .
The same trend was found in the 2 ™
season, where the percentage of increase
were 1.90, 3.40, 598 and 1556%,
respectively, for increasing anti-
transpiration rate from 2% and 4%
compared to 0 % (control ).
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Table (3): Effect of water quantity on some growth characters of sweet
potato during the two seasons 2010 and 2011 .
Irrigation 1% season 2" season
treatments i -

ET Vine length (cm) No. of branch Vine length (cm) No. of branch

¢ /plant /plant
125 % 128.65 24.08 123.52 2215
100 % 123.94 22.40 119.70 19.63
75% 119.00 19,99 113.83 17.61
50 % 114.00 17.83 111.43 13.72

Table (4): Effect of anti-transpiration rates on plant growth of sweet potato during the
two seasons of 2010 and 2011.

Anti- 1 season 2™ season
transpiration - -
T Vine length (cm) | No. of branches | Vine length (cm) | No. of branches
reatments /plant /plant
0% 117.78 19.685 115.032 16.745
2% 119.550 20.893 117.258 17.810
4% 125.245 22.653 119.075 19.830

Effect of the interactions of the
treatments on sweet potato

growth:

Data in Table (5) show the effect of the
interactions between quantity of water and
anti- transpiration rates on growth of sweet
potato( vine length cm and number of
branches / plant) , at all treatments of
irrigation water and rates of anti-
transpiration , growth of sweet potato plants
was increase by increasing each of anti-
transpiration rates and water quantity . The
best values for vine length (cm ) and number
of branches /plant were observed with the
interactions between quantity of water at
125 %of ETc and 4 %of anti-transpiration in
the 1% and the 2™ seasons (132.31, 25.62,
125.20 and 23.51, respectively). While the
lowest value was obtained with interactions
between 50 %of Etc and 0%¢{(control ) of
anti-transpiration. Their values were 110.5 ,
16.50 ,109.8 and 12.5 for vine length (cm )
and number of branches/ plant ,in the 1 st
and the 2™ seasons, respectively .

Effect of water quantity on the

yield components

Table (6) show the effect of water
quantity on vyield components of sweet
potato plants such as, number of roots /
plant ,yield/ plant ( gm ) and average tuber
root weight ( gm ) .The maximum vyield
components values were 4.93 .996.95 and
202.08 resp for the previous character. in
the 1 season and obtained when using
100%o0f ETc . The obtained results were in
accordance with those obtained by Amer
(2011) . While when water quantity was
decrease from 100 to 75 and 50 % of ETc,
the vyield components decrease. The
percentage of decreasing were 7.51.19.68,
15.22, 44.25, 8.45 and 13.40%for number
of roots /plant ,yield plant ( gm ) and
average tuber root weight ( gm ) .under
decrease water quantity . The percentage
of decreases were 14.78 2227 , 17.78
,43.05, 3.56 and 8.02 %respectively, for
number of roots /plant ,yield plant (gm ) and
average tuber weight ( gm ) under quantity
of 75 and 50 % compared by 100% of Etc .



El-Sharkawey

when water quantity was increase to125%of
Etc, number of roots / plant ,yield plant ( gm)
and average tuber root weight ( gm )
decrease comparing t0100% of Etc with
about 5.27, 9.34and 4.57%resp., in the 1 st
season . The same trend was observed in
the2 ™ season is occurred and the

percentage of decreasing was 8.57 , 10.35
and 2.01 % resp .for number of roots /plant,
yield plant (gm) and average tuber weight
(gm) , respectively. These results may be
excessive water irrigation (125% of Etc)
leaching fertilizer in groundwater .

Table (5): Effect of the interactions between quantity of water and rates of anti-
transpiration on growth of sweet potato plants during the two seasons of

2010 and 2011 .

Irrigation Anti-transpiration 1% season 2™ season
treatments rates - -
ETc Vine No.of Vine No.of
length (cm) br?;::fS/ length (cm) br/a;)r:;::;as

125 % 0% 125.10 22.90 120.63 20.31
2% 128.53 23.73 124.73 22.51

4% 132.31 25.62 125.20 23.51

100% 0% 120.67 21.00 118.30 18.50
2% 122.67 21.84 119.60 19.10

4% 128.47 2437 121.20 21.30

75% 0% 115.3 18.34 111.40 15.67

2% 119.2 20.00 113.50 17.50

4% 122.5 21.62 116.60 19.65

50% 0% 110.5 16.50 109.80 12.50

2% 113.8 18.00 111.20 13.81

4% 117.7 19.00 113.30 14.86

Table (6): Effect of quantity of water on yield and its components of sweet potato plants
during the two seasons of 2010 and 2011 .

15 season 2™ season

Irr. Treat. No. of Yield Average No. of Yield Average

ETc roots/plant plant tuber root roots/plant plant tuber root
(gm) weight (gm) (gm) weight (gm)

125% 467 903.61 192.85 427 783.73 183.33
100% 4.93 996.65 202.08 467 874.25 187.08
75 % 4.56 844.94 185.00 3.98 718.8 180.42
50 % 3.96 555.67 175.00 3.63 497.08 172.08
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Effect of anti-transpiration rates

on yield components:

Regarding the effect of anti-transpiration
rates on yield components of sweet potato
i.e, number of roots /plant ,yield plant (gm)
and average tuber root weight (gm ), are
shown in Table (7) Data show that
increasing anti-transpiration rates from 0 to
2 or 4 %, the values of yield components
such as number of roots /plant and yield
/plant (gm) were increase . The percentage
of increasing were about 6,11, 8.70, 9.11 ,
14.07 , 3.17 and 6.13 % for number of roots
/plant |, yield / plant and average tuber root
weight , respectively, in the 1 ' season .
The percentage of increasing in the 2 nd
season were about 362 , 6.78 , 6.25 |
11.85 , 3.10 and 5.22 %,respectively for
number of roots /plant ,yield /plant and the
average tuber root weight. This result in
agreement with Chen and Aviad (1990) who
which demonstrated that, humic materials
led to an increase in the permeability of
plant membranes, promote the uptake of
nutrient, increase soil moisture holding
capacity, reduce impacts of disease and
stimulate plant growth.

Effect of the interactions of the
treatments on the yield

components:

Data in Table (8) illustrate the
interactions between water quantity and
anti- transpiration rates on components of
sweet potato yield (number of roots / plant ,
yield/ plant ( gm) and average tuber root
weight ( gm )) . The highest values was of
the previous characters was obtained by
the interactions between water quantity at
100% of Etc and anti-transpiration rate of 4
% ( their values were 5.01,1052.1 and 210
in the 1 season),. and 4. 81 , 931.94 and
193.75 for number of roots /plant, yield
plant(gm) and average tuber root weight
(gm), respectively in the 2 " season .Data

show, also that when water quantity was
decrease, the components of yield
decrease. In this case may be the plant
forwarded to vegetable growth ,so both
increase or decrease water quantity from
100% of Etc interaction between anti-
transpiration rates will decrease the yield
components of sweet potato .

Effect of water quantities on the
marketable and non-marketable
yield:

Table (9) show the effect of water
quantities on the marketable and non-
marketable yield of the sweet potato. Data
showed that the highest values of the
marketable yield of sweet potato were 17.21
and 15.77 ton /fed. During the 1% and 2™
seasons resp. , under 100% of ETc
treatment . It is , also , noticed that the
marketable yield decreases with about 12.09
and 33.05 % under the treatments of 75 %
and 50 %of ETc , resp. comparing with the
data at 100 %of ETc treatment during the 1
st season . Moreover, the same trend was
noticed in the 2 ™ geason ,but the
decreasing percent were about 7.01 and
24.98 % under the treatments of 75 % and
50 % ,resp. comparing with the yield at 100
% of ETc treatment . Meanwhile , results
illustrated that the non- marketable yield was
the lowest at the treatment of 100 % of ETc
where it increases under the other water
quantity treatments of 125 , 75 ,and 50 %
ETc than that at the treatment of 100 % of
ETc with about 23,28, 32.96 and 42.89 %
resp. in the 1 st season and with about
18.78 , 27.94 and 31.45 % ,resp. in the 2 nd
season . These results accordant with EI-
Sharkawy ef al . ( 2006 ) whose illustrated
that by adequate water irrigation through
alternate- furrow irrigation ,non -marketable
minimized compared to traditional irrigation
of onion crop.
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Table (7): Effect of anti-transpiration rates on yield and its components of sweet potato

during the two seasons 2010 and 2011 .

1 season 2™ season
Anti No. of Yield/ Average No. of Yield/ Average
transpir | roots/plant plant tuber root roots/plant plant tuber root
ation (gm) weight (gm) (gm) weight
Treat. (gm)
0% 4.30 758.48 182.76 3.99 672.90 175.63
2% 4.58 834.49 188.75 414 719.80 181.25
4% 4.71 882.68 194.69 428 763.34 185.31
Table (8): Effect of the interactions between quantity of water and rates of anti-
transpiration on yield components of sweet potato during the two seasons of
2010 and 2011.
Irr. Anti- 1% season 2" season
Treat. transpira
ETc tion
rates No.of Yield/ Average No.of Yield/ Average
roots/plant tuber roots/ tuber root
plant plant .
root plant weight
(gm) weight (gm) (gm)
(gm)
125% 0% 4.31 802.62 184.4 419 743.73 177.50
2% 475 920.22 193.75 425 786.25 185.00
4% 494 988.00 200.00 438 821.25 187.50
100% 0% 484 949.85 196.25 4.54 822.88 181.25
2% 494 988.00 200.00 4.66 867.93 186.25
4% 5.01 1052.1 210.00 4.81 931.94 193.75
75% 0% 419 759.43 181.25 3.75 656.25 175.00
2% 469 873.50 186.25 4.00 725.01 181.25
4% 4.81 901.88 187.50 419 77515 185.00
50% 0% 3.87 522.00 168.75 3.5 468.75 168.75
2% 3.94 556.25 175.00 3.63 500.00 172.5
4% 4.09 588.75 181.25 3.75 525.00 175.00
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Table (9): Effect of quantity of water on marketable ,non - marketable and
total yield of sweet potato tuberous roots during the two seasons of 2010
and 2011.
Irr. 1" season 2™ season
Tr;_?_t' Marketable Non- Total Marketable Non- Total
¢ Yield marketable yield Yield marketable yield
ton/fed. yield tonffed. | Ton/fed ton/fed. yield ton/fed.
ton/fed.
125% 15.29 0.670 15.96 13.94 0.703 15.64
100% 17.21 0.514 17.72 15.77 0.571 16.34
75% 15.13 0.766 15.90 14.65 0.713 15.36
50 % 11.47 0.900 12.37 11.83 0.833 12.66

Table (9) show that, by increasing or
decreasing water quantities from 100 %of
Etc total tuberous root yield decrease, the
percentage of decreases were 10.08 ,
10.42 and 30.31 % for 125, 75 and 50%
ETc compared to 100 %in the 1 s season.
The percentage of decreasing in the 2 nd
season were 4.28 , 6.00 and 22.52 % of
125, 75 and 50 % of ETc compared to 100
% ETc .These results were agreement with
obtained by Solomon (1993) who illustrated
that ,insufficient irrigation water results of
high soil moisture tension , which fall under
stress and , in turn reduce its yield while
excess irrigation water may reduce crop
yield due to leaching of applied nutrients,
increased disease incidence and /or failure
to stimulate growth of the commercially
valuable parts of the plant .

Effect of anti- transpiration on
marketable and non-marketable
yield :

The effect of anti- transpiration rates on
marketable and non- marketable yield (ton
/fed.) of the sweet potato are shown in Table
(10) .Results show “that increasing the anti-
transpiration rates from 0 %¢{(control) to 2 %
and 4 % , increase the marketable yield with
about 5.47 and 9.74 % , respectively , in the
1% season . Meanwhile , in the 2™ season ,
these increase percent values were about
2.48 and 5.73 % comparing with the control
( at 0 % of anti- transpiration treatment ) .
Moreover, increasing the anti- transpiration

rates decreased the non- marketable yield
with about 14.00 and 21.19 % in the 1
season but with 8.22 and 15.40 %in the 2
season , also , data show that by increasing
the anti- transpiration rates . The total yield
(ton / fed. ) increases with about 4.45 , 8.30
2.27, and 4,70 % for 2 and 4 % treatments
compared to 0 %in the 1 and 2 seasons ,
respectively . These result agreement with
Awad and El-ghamry ( 2007 ) where they
found that humic acid had a significant effect
on the vegetable growth and yield of potato
plants .

Effect of the interactions of the

studied treatments:

The effect of the interactions between
water quantities and anti- transpiration rates
treatments on the marketable, non-
marketable vyield during the two studied
seasons, are shown in Table (11). Data
show that under all treatments of irrigation,
increasing the anti-transpiration rates,
increase the marketable yield .It was found
that the highest of the marketable yield was
about 18.09 and 16.04 ton / fed.in the1 ™
and the 2™ seasons ,resp. These values are
accrued at the treatment of 100 % of ETc
and 4 % of anti- transpiration. While the
lowest values under the interactions of the
treatments was occurred at 50 % of Etc and
0 % (control) of anti-transpiration rate
treatment (13.56 and 12.25 ton /fed in the 1
. and the 2™ seasons) .
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Table (10): Effect of the anti- transpiration rates on the marketable ,non -
marketable and total yield of sweet potato tuberous roots during the two
seasons of 2010 and 2011.
15 season 2™ season
Anti- Marketable Non- Total yield | Marketable Non- Total
trans Yield marketable Yield marketable yield
Treat. ton/fed. yield ton/fed. | ton /fed. ton/fed. yield ton/fed. | ton /fed.
0% 14.00 0.807 14.81 13.88 0.766 14.648
2% 14.81 0.694 15.50 14.285 0.703 14.988
4% 15.51 0.636 16.15 14.723 0.648 15.370
Table (11): Effect of the interactions between quantity of water and anti-
transpiration rates on total marketable and non-marketable yield
of sweet potato tuberous roots during the two seasons of 2010 and 2011.
1 season 2™ season
Irr. Anti- Marketable Non- Total yield | Marketable Non- Total
Treat. |[transpira Yield marketable Yield marketable| vyield
ETc tion ton/fed. yield ton /fed. ton/fed. yield ton /fed.
rates ton/fed. ton/fed.
125% 0% 14.67 0.772 15.44 14.58 0.768 15.35
2% 15.24 0.635 15.88 14.79 0.697 15.49
4% 15.96 0.603 16.56 15.45 0.644 16.09
100% 0% 16.20 0.675 16.88 15.47 0.644 16.11
2% 17.34 0.456 17.88 15.81 0.573 16.38
4% 18.09 0.410 18.50 16.04 0.496 16.54
75 % 0% 14.53 0.846 15.38 14.23 0.770 15.00
2% 15.02 0.791 15.81 14.57 0.710 15.28
4% 15.84 0,660 16.50 15.15 0.660 15.81
50% 0% 10.615 0.936 11.551 11.25 0.880 1213
2% 11.633 0.895 12.528 11.97 0.830 12.80
4% 12.164 0.870 13.034 12.25 0.790 13.04

Data in Table ( 11 ) show the effect of
the interactions between water quantity
and anti-transpiration rates on non
marketable yield ,it is clear that, under all
treatment of irrigation, increasing anti-
transpiration rates decrease non—
marketable yield . The interaction between

10

water quantities of 100 % of Etc and 4 % of
anti-transpiration gave the lowest values of
non-marketable yield, it produced 0, 410
and 0.496 ton / fed.in the 1% and the 2™
seasons, resp. while the interaction
between water quantities at 50 % Etc and
anti-transpiration rate of 0 %( control ) gave
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the highest values of non-marketable yield
these values were 0. 936 and 0.880 ton/fed.
inthe 1% and the 2™ seasons, resp.

Effect of the interactions between water
quantities and anti- transpiration rates on
total yield ( ton /fed.) were shown in Table
(11 ). the highest values were 18.50 and
16.54 ton / fed . for the interaction between
100 % of Etc and 4 %of anti-transpiration
rate in 1 % and the 2 ™ seasons .
Increasing or decreasing water quantities
decrease total yield ( ton /fed.) Therefore 4
%of anti —transpiration rate recommended
under water quantity 100 % of Etc .

Water use efficiency (WUE)

Table ( 12 ) show the effect of water
gduantities and anti-transpiration rates on the
water use efficiency (WUE). When the
irrigation  water  decrease from 125%to
100%,75% and 50 % water use efficiency
(WUE ) increase from 4.95 to 6.90, 8.23 and
9.52 kg/ m *in the 1 season. The same
trend in the 2™ season has happened and
WUE increases from the values were 4.86
to 6.35, 7.95 and 9.73 kg/ m 3resp..These
results are In agreement with those of
Kumar et al., (2007b) .whose is started that
obtained ,deficit ( or regulated deficit )
irrigation is one way of maximizing water
use efficiency (WUE) for higher yield per unit
of applied irrigation water .

Moreover, data, in Table (12) illustrated
that when anti —transpiration rate increase
from O to 2 and 4 %, the water use
efficiency increase from 6.56 to 6.87 and
7.32 kg/ m %n the 1 % season resp..
Meanwhile the W.U.E. values increases
from 649 to 664 and 6.81 kg / m 3
respectively ,in the 2 " season .

Conclusions

The effect of irrigation quantities, anti-
transpiration rates and their interactions
needs to management of water ,
maximization marketable ,yield and water
use efficiency . The main results in the
present work can be summarized and
concluded in the following points: The
highest values of vine length ( cm ) and
number of branches / plant was occurred at
the treatment 125%of ETc. Increasing the
anti- transpiration rates from 0% to 2 and 4
%, increase the vine length and the number
of branches per plant.

The maximum vyield components was
noticed when using 100% of Etc ( 4.93 ,
996.95 and 202.08 for number of roots /
plant ,yield / plant ( gm ) and average tuber
root weight (gm ) resp.) . and when using
anti-transpiration rates 4 %( 4.50, 823.01,
190and16.13 for number of roots / plant
,yield / plant ( gm ) and average tuber root
weight ( gm ) resp) . By applied adequate
irrigation water 100 %of ETc, the maximum
average of the marketable and total yield of
sweet potato were obtained for the two
studied seasons (16.49 and 17.05 ton
/fed.resp. Otherwise, the average of the two
studied seasons of the non-marketable yield
was the smallest about ( 0.543 ton /fed.) .
Marketable and total yield were higher
when applied 4 % of anti-transpiration rate
the average values were 15.12 and 15.76
ton /fed. while decrease non-marketable
yield average value was 0.642 ton /fed..
Water use efficiency ( WUE ) increased by
decreasing the water quantity and
increasing anti-transpiration rates .

Table (12): Effect of water quantities and anti- transpiration treatments on water use

efficiency of sweet potato durin

d the two seasons of 2010 and 2011 .

Irrigation. WUE Kg/m” Anti- WUE Kg/m”
Treatments s con 2™ season | lranspiration s oo n T 2™ season
ETc rates
125%ETc 4.96 4.84 0% 6.56 6.49
100% Etc 6.89 6.35 2% 6.87 6.64
75% Etc 8.23 7.95 4% 7.32 6.81
50% Etc 9.51 9.73
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