IV- RESULTS AND DISCUSSION

IV-1-Effect of irrigation intervals, fertilization levels and their
interaction, on growth characteristics of taro plants :

Data illustrated in Table (4 & 5)and Figs (1 & 2) show the
effect of irrigation intervals , fertilization levels and their interaction
on morphological characteristics of taro plants at 260 days from
planting .
1V- 1-1 Effect of irrigation intervals :

Data in Table (4) and Fig. (1) reveal that, increasing water
supply ,i.e. irrigation every % week by intervals throughout the
growing season increased all the studied vegetative growth
parameters of taro plants, expressed as plant height , number of
leaves per plant, leaf area, lamina and petiole fresh weight, and fresh
weight of corms as well as fresh weight of whole plant during both
seasons of study. In this respect, the highest increments in the
aforementioned growth parameters were obtained as a result of the
highest used quantity of water supply (16908 and 17455 m’) in both
seasons, respectively.

Regarding the effect of irrigation on dry matter content, the
same data show that the dry matter content of plant was increased
with increasing soil moisture content ,i.e. irrigation at short intervals
(%4 week) during the growing period. Such imbroving effect of
irrigation on vegetative growth may be due to the main role of water
in increasing the cell size of plant, accelerating the physiological
process of plant and also increasing the available nutrients in root

zoon which led to increasing the uptake of macronutrients by plant
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Fig. (1) : Effect of irrigation intervat$ on vegetative growth characters

of taro plants during 1997 ( &= ) and 1998 ( ) seasons.
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Table (8 & 9)that increased the growth rate. On the other hand, the
dry matter percentage of different plant parts (leaf and corms) was
significantly decreased with increasing the amounts of water applied
or decreasing the irrigation intervals up to % week by in both
seasons of study . Obtained results are in agreement with those
obtained by Abou-Hadid (1978), and Carrilo and Urrutia (1979)
and Ravi and Chowdhury (1991) on taro who reported that
increasing soil water content increased plant height, number of
leaves and total leaves area /plant . In addition, Khalak and
Kumaraswamy (1992), Shock et al. (1992), Steyn ef al. (1992),
Kumar and Minhas (1993) and Foti ef al (1995) on potato and El-
Mansi et al. (1975), El-Beheidi et al (1976), and Hartman ef al
(1986) and Abd-El-Rahman (1990) on carrot added that fresh and
dry weight of different plant parts were increased as a result of
increasing soil moisture content .

Contra results were obtained by El-Mansi ef al (1975)on carrot
and Carrilo and Urrutia (1979) on taro and Foti et al. (1995) on
potato regarding the dry matter percentage of different plant parts.
IV- 1-2 Effect of fertilization levels :

Data in Table (4) and Fig. (2) show clearly that all the studied
growth parameters ,i.c. plant height , number of leaves per plant,
leaf area and fresh weight of lamina and petiole as well as fresh
weight of hole plant were significantly increased with increasing
fertilization levels up to the highest used one (120 kg N + 64 kg
P,0s + 120 kg K,O/fed.). Similar trend was obtained in case of dry
matter content for different plant parts ,i.e. lamina, petiole and

corms.
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In this respect, the forth used levels of fertilization (90 kg N + 48 kg
P,0s + 96 kg K,O/fed.) resulted in the highest dry matter percentage
during both seasons of study. Moreover, increasing the fertilizer
levels more than this rare tended to be of decreasing effect in this
respect. Obtained results are true during both seasons of study.
Obtained results are attributed to the role of such macro-nutrients in
increasing the cell division and cell size and concentently increased
plant growth. Also, the main role of such nutrients in increasing the
photosynthetic pigments Table (6) and Figs. (3 & 4) which
increased the photosynthetic assimilation which is necessary for cell
formation and division as well as consequently plant growth. Such
results are in harmony with those reported by Makram(1958),
Hossain and Rashid (1982), Mandal et al. (1982), Pardales et al.
(1982), Bhuyan and Quasem (1983), Barroso et al. (1986),
Mohankamar and Sadanadan (1989), Ruiz ef al. (1989), Abdel-
Hamed (1993), Jacobs and Clark (1993) and Verma ef al. (1996)
all working on taro, Santeliz and Eweng (1981), and Galeev and
Simonov (1987) on potato , Bioumy (1991) on cassava and Midan
et al. (1987) on sweet potato. They reported that application of N , P
and K either in a single or compound form had a positive effect on

the growth of different plant parts.

[V-1-3 Effect of interaction between irrigation and fertilization :
Different parameters of vegetative growth, data in Table (5)
indicate that all the studied growth aspects were significantly

affected as a result of increasing both the amounts of water and
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N, P and K fertilizers applied during both seasons of study. In this
respect the maximum increments in all the studied growth
parameters were obtained in case of irrigation every 72 weeks by
intervals combined with the highest used levels of NPK fertilizers
(120kg N + 64 kg P,Os+ 120 kg K0 /fed.).

On the contrary, increasing the irrigation period up to 2 weeks
by intervals without application of fertilization reflected the lowest
values of all measured growth aspects. Obtained results are in
agreement with those of Abd-El-Rahman (1990) on carrot, who
reported that, the highest irrigation treatment (2280 m®/fed)
combined with 40 kg N + 32 kg P,Os + 100 kg KO /fed. resulted in
the highest plant growth rate.

From the above mentioned results and discussion, it could be
concluded that under such conditions of this experiment, irrigation
every ¥ week by intervals during the growing season combined with
application of 120kg N +64 kg P,0s+ 120 kg K,O /fed. resulted in
the highest plant growth rate .

IV- 2- Effect of irrigation intervals and fertilization levels and
their interaction on chemical composition of taro plant
parts:

[V-2- Photosynthetic pigments :

Data presented in Tables (6& 7)and Figs. (3 & 4) show the
effect of irrigation intervals and different fertilization levels as well
as their interaction on photosynthetic pigments content of taro

leaves.
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I1V-2-1-1 Effect of irrigation intervals :

In this connection, it is obvious from data in Table (6)and
Fig. (3) that increasing the irrigation intervals fromyzup to 2 weeks
led to a significant decrease in chlorophyil a , b and total chlorophyll
as well as the carotenoids content of plant leaves. These results are
true during both seasons of study. In this respect, the maximum
values of assayed photosynthetic pigments were connected with the
highest used amounts of water i.e. irigation every /2 week by
intervals. Obtained results may be attributed to the increase of
macro-nutrients uptake which are considered the major constituents
of photosynthetic pigments .

Contra results were obtained by El-Mansi ef al. (1975), El-
Beheidi et al. (1976) and Abd-El-Rahman (1990) on carrot, who
stated that increasing quantity of supplied water up to the highest
used levels(2280 m’/fed.) reflected a depressive effect on all
determined photosynthetic pigments, i.e. chlorophyll a , b and

carotenoides .

1V-2-1-2 Effect of fertilization levels :

Data in Table (6) and Fig. (4) indicate that increasing the
fertilization levels up to the highest used one (120 kg N + 64 kg
P,Os + 120 kg K,O /fed.) increased gradually chlorophyll a , b and
total chlorophyll as well as carotenoides content of plant leaves
during both seasons of growth. Such results were expected due to the
main role of such macro-nutrients in constitution of Photosynthetic
ingredients. Obtained results are in agreement with those found by

Afifi et al.(1989)on cow pea and Abd-El-Rahman (1990) on carrot.
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Table (6) :Effect of irrigation interval and NPK fertilization levels on

photosynthetic pigments of taro plants (mg/100gm fresh weight.

Chiorophyll
Treatments Carotenoides
Irrigation NPK a b Total
interval (weeks) | Fertilizer levels (a+b)
1997 season
Ya 208.90 | 118.40 227.30 200.15
1 146.85 | 83.90 230.75 168.25
12 98.75 65.95 164.70 112.35
2 56.65 47.50 104.15 104.95
L. S. D. at 0.05 level 4.39 2.31 4.59 447
1 92.43 | 51.87 144.31 111.62
2 111.93 | 65.12 177.06 131.50
3 132.87 | 79.87 212.75 153.06
4 147.50 | 97.81 24531 165.25
5 154.18 | 100.0 254.18 170.68
L. S. D. at 0.05 level 6.14 2.85 6.49 3.52
1998 season
Ya 227.401129.15 356.55 197.55
1 161.75| 86.90 248.65 175.95
1% 107.40{ 70.85 178.25 154.40
2 70.45 | 57.20 127.65 144.10
L. S. D. at 0.05 level 7.44 | 2.66 7.20 4.72
1 102.68| 62.75 165.12 137.87
2 126.12( 73.93 200.06 161.81
3 148.56| 89.81 238.37 167.62
4 163.81(100.87 264.68 183.50
5 167.56103.06 270.62 189.18
1..S.D, at 0.05level | 6,40 | 3.14 7.61 5.07
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[V-2-1-3-Effect of interaction between irrigation and fertilization :

Data in Table (7) reveal that, the maximum values of all
measured photosynthetic pigments i.e. chlorophyll a , b and total
chlorophyll as well as carotenoides were obtained as a result of the
combination between irrigation every 1, week by intervals and
application of the highest used levels of fertilization (120 kg N + 64
kg P,Os + 120 kg K,O /fed.) . In this regard, such increment did
not reach the levels of significancy in case of carotenoides

substances during the second season only.

IV-2-2-Plant nutritional status :
IV-2-2-1- Effect of irrigation intervals :

Data illustrated in Table (8 & 9)and Figs. (5 & 6) show the
effect of “irrigation intervals, fertilization levels and their interaction
on total nitrogen, phosphorus and potassium content of taro plant.

Such data reveal that, increasing the amounts of water supplied
to the plants either through increasing the number of irrigations or
shortening the irrigation intervals ,i.e. from 2 to 2 week during the
growing season led to a significant increase in the uptake of
nitrogen, phosphorus and potassium by plant. In this respect, the
highest content of such assayed macroelements in different plant
parts (lamina , petiole and coms) were obtained by irrigation every
1, week by intervals in the two growing seasons . These results may
be attributed to the role of water in decreasing the viscosity of soil
solution and increasing the movement of such macroelements in the
soil which leads to the increase in the uptake of such nutrients by

plants. Similar results on increasing the plant content of N , Pand K

-43-




SN TSl 879 ; 0871 SO'L 86Tl LS 6CTl $00®'A'S"T |
91 |53 89 £8 9Tl £el €9 0L S
091 9 L9 8L 1¢1 L7l 19 99 1%
vl (4% 6§ ¢L (43! 01 144 8¢ t (4
154¢ (1TA (49 89 68 68 8¢ 0§ C
011 68 6¢ 6v LL 89 0t 8¢ I
LLT 97¢ £6 €el 00 IvI V444 L6 L1 g
GLL €Tl 16 (43 00'0¢1 €17 6 611 4
Ll £61 VL 611 ¢T 0Tl 1L1 £9 801 £ Ul
wl (44 €S 88 ¢T 06 £Zl (44 18 (4
o€l ¢ol 44 £9 ¢T08 76 129 8¢ I |F
€61 88T 101 L81 00°Z81 LLT €01 | bL1 <
881 087 L6 €8l 00181 99¢ 101 | ¥91 ¥
8Ll 0¥c ¢8 ¢Gl CLELl Tt £8 6¢l £ 1
€Ll £ET 08 £¢l 05°L91 91¢ LL R€1 [4
3vl 007 L 6Tl cTLel [4A 129 811 1
€T 91V 061 997 00 ¥ET £8¢€ LET | 9¥C ¢
11T 607 Lyl 19¢ 00'67C vLE yel | O¥T 1%
661 L3E Ol 9vT §790¢C 1433 671 | STT 13 %
61 Y0t 011 p61 ST 6L 182 701 | 8L1 [4
791 9C 96 891 YAyl 144 88 ¢cl I
S[oAd] J9Zi11I (S99Mm) [BAIIUL
(q+e)I810L 8 (q+®) (B0l | 4 8 SN voneSLuy |
CAx A 3 001/8w) [ (YoM ysoLy 3 Szm @y | (‘Ap S 001/8w) [ (uB1M ysagy 001/3w)
SIpIOUdIBIB)) i1AydosoyD sapioudlose) [1Aydoao[y) SIUIWIBIL L
| uosBIs 8661 uoseds L661 |

syuowmgid Py uLsojogd uo S[IAJ] UONIBZINID) SIdN pue

- syuepd oJge} Jo

S[EAIIUL UOTEILLIL UIIM)IQ UOLIEIANUL JO 131 : (L) d1qelL

_A4-




[ezser | eleiz | TTeLl | 1689 TZ°C1 ] 0L0F | 685C | 1801 [ 8LE | 69LIE | TESEL £9°€9 |13A2150°03¢ Q'S 1 ]
1L0S | OvsST | 1941 69L 925 12°[4 TLl 801 | OILf | VT6L 0001 98L S
ogsy | 9zTT | 0791 PEL 98y £TT 191 101 | ¥S0€ | vevl 898 0SL 14
€L9¢ | T1¢81 LLT1 1239 18¢ 9LT LTI LL ovzTz | 8¥0I1 vLO 91¢ £
goog | TSI 9101 9ty 113 Syl g6 99 YyLl P18 91§ €1y [4
1LLY 19 298 89¢ €1t 001 1L |44 811 96V 6% 6£T !
| L9'TVE | ¥O'661 v Zel | pl16 | LOTT | 0TLT | 0S¥l I8 L1 | L v6T | 19877 | 167811 | ¥O16 (9491507018 A 'S Tl
7801 1.8 ovl 0L £8 19 11 01 18v 86¢ LL Sv [4
Ll | 10T 0s¢ Ll SLt Cil 147 8T 6971 768 P1¢ 91 I
cvey | L6ET | TSLY L8L (4% SLT 127! 111 | 68€t | L¥9I G696 9LL 1
67,9 | 8€sT | o1o€ | O8Il 1427 6LC 10€ ¥91 19¢y | 991 | ¥OSI 0811 A
u0sB3S 8661
07'8€l | 187011 | 67vS | 8865 | vivY CoIl | 98y | ISy | SL'08T | LSEST V19 | E1°ES |PAdNS00¥'AS T
(A2%4 9L6 08Yv 689 £87 61 9¢ 8L yEST | 89¢l 19974 60L S
L661 LS8 99y €L9 §9¢ 44! (45 1L L9ET | LET] 344 £89 14
0691 LiL gLy 01¢ 67% £zl 0S LS LLOT | 6901 LTy LSS ¢
geel 9LS 6vE 01v 061 ¥01 (A4 17 ¢191 898 (44" 85t [4
cs8 G8¢ 9L1 89C Gl L9 17 LT L6 8¢S 807 9¢C 1
SOOvT | 9966 | 998y | 80VL 05'9€ | S6'tl CUL | 006 | CCEET | STLTL | 68 LS 90°0L 19421 60°038 '@ 'S T
12¢ 8ET 9t 9¢ 8¢ 67 3 9 01¢ £¢T {4 £9 4
91¢ vLT Ly €61 0L 94 S 1T €29 1432 LY (444 !
0607 | 768 9% 4 £69 79T 97 Ly 69 €SyT | 61¢1 8Cy 8LO 1
gzse | Elvd 896 6Cl1 96y | 6¥C [44! 921 * yory | 6S1ZT | 9001 0L01 e/ ;
uoseas L661 |
S[2A9] (s}93m) sjeAIjuUl
@lol | wio) | d0Bd4 | SuIWET el wio) | don3gd |eunweyi 18301 wio) | Iondg | sunue 17N MdN uone3]
p! d N
~ (Bw) spted Jueydy ayeydn s[eruiy SHUIWIEILL

- syueyd 04} J0JUAUOD 3 PUE N UO S[PA] uon ez} MdN

pue s{eaijul uoiyedLLIt Jo 309 CIEICLAS




( m ) ;661 Buunpsjueld ole} Jo SjuaWSle-0J0BW U0

L'y6e=

§0'01e Q'S Z'€€T=500 e g'sTian

0
-
2
z 5
[ =
E
€ o
T
(]
v =4
5
buesnoyl
00z M
v B
=]
ws S
B
o008 3
i
000t T
o
00zh &
3
vl @
0091

(Aep)

'SUOSESS (

Gl Ol

) 8661 pue

[eAseyul uopeBi Jo 19y : (9)) Bl

9'g22=500 18 a.wi_ﬁ_____ Z'/zZlb=5001 Q'S @

st ol

0

00s

000}

00S}

000¢

00S<

0001

00z

aovl

ﬁNﬂuuonuunmwdnuaﬁomN

(Bu) ewwre; ui oyeg-dn uaBoqIN

-46-




ot L

SBABRE

¢'9e=60'0 e A'SImd L0°¢C= go'o¥e Q'S

(Kep)

S o L

om.ﬂ. moo“mowl_i mr Nimooamown—

00¢

ooy

008

008

0%

00!
oSk
00z
0sZ
ooe

0se

(Bw);uqd/axa—dn sruoydsoyd

{Fw)ajogad Wi =xpE-dn snioydsoud

* (0D §) Bid

0%

00l

o5l

00z

(Buujunco uy sxepdn mnoydscid

0sZ

Qo€

(Rep) i oL L
g /1=6001e Q'S <'6= co'0re asm

0s

3
{Buyeunuset Ly a-dn STUOWISOUY]

002

-47-




(Aep) sl 0t L

/9'Zye=60'0 18 Q'S S0°0¥L=5070 e gs u

(Aep) ¢ ol L

g

L

(Bwueid ur yel-dn d

uesnoy ]

pZ'ZS1=6001® G'S M 99'8r= 50038 agse

00s

Qool

00st

oooz

00sZ

000t

posg

dn ¥

(Bwi)ajoned ui exer

(wo) g)bid

0'864=6003 Q'S 9'66=5003*° ase

(Aep) st 0l L

#1'16=6003 Q'S mo.vh..mooﬁn_w.__nn

005

0004

Qosi

000

0052

000t

00¢

V[1)4

00e

008

000t

00ct

oovL

(Bui)uLiod ul ayej-dn )

(Bwayeuswre} U 9ei-dn )

-48-




with increasing the quantity of water supplied to the plant were
reported by Khalak and Kumaraswamy (1992 & 1996), Pis (1994)
and Costa et al (1997) on potato and El-Mansi et al. (1975),
Geissler and Hinkle (1985) and Abd-El-Rahman (1990) on carrot .

[V-2-2-2- Effect of fertilization levels :

Data in Table (8)and Fig. (6) investigate that total nitrogen ,
phosphorus and potassium contents of different plant parts L €.
foliage and corms Wwere significantly affected with application of
NPK fertilizers whereas, the maximum increments of ali
aforementioned macroelements in different plant parts were
connected with the highest used level of N, P and K fertilizers (120
kg N + 64 kg P,Os + 120 kg K,0O /fed.). The same trend was
obtained during both seasons of growth. Such increments in the
uptake of nitrogen , phosphorus and potassium in different plant
parts may be attributed to the increase in soil concentration of such
macronutrients as a result of fertilization in the roots zoon which led
to increasing the amounts absorbed by plants. Similar results were
obtained by Ruiz ef al (1989), Mohankumar and Sadanadan
(1990), Jacobs and Clarke (1993) and Verma ef al. (1996) all
working on taro. They reported that increasing nitrogen , phosphorus
and potassium fertilizers either in a single or in a compound form
increased these macro-nutrients in different plant parts.

[V-2-2-3- Effect of interaction between irrigation intervals and
NPK fertilizer levels :
As for the interaction effect, itis obvious from data in Table

(9) that increasing the amount of water supplied to the plant either
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through shortening the irrigation intervals Ji.e. (irrigation every Y2
week) or increasing the imrigation frequencies throughout the
growing season and increasing the fertilization levels up to the
highest used one (120 kg N + 64 kg P,0s + 120 kg K0 /fed.)
resulted in the highest N, Pand K content in different plant parts. In
this respect, Abd-El-Rahman (1990) found that irrigation of carrot
plants with the highest used amount of water combined with (40 kg
N + 32 kg P,Os+ 100 kg K,O /fed.) resulted in the highest values of
N, P and K content of plant.

[V-2-3- Total hydrolizable carbohydrates :

Data in Table (10 & 11) and Figs. (7 & 8 ) show the effect
of irrigation intervals, fertilization levels and their interaction on
total carbohydrates content of different plant parts ,1.e. leaf blade and
petiole as well as corms.

IV-2-3-1- Effect of irrigation intervals :

Such data reveal generally, that the total carbohydrates percentage
of different plant parts were increased with decreasing the irrigation
intervals from 2 to 1 week . In addition, decreasing the irrigation
intervals less than 1 week tended to decrease the total carbohydrates
content of different plant parts. Obtained results are connected with
the dry matter content of different plant parts. Such results are in
conformity with those reported by Vaquez ef al. (1978) on taro, El-
Mansi ef al. (1975) , El-Beheidi et al. (1976) and Abd-El-Rahman
(1990) on carrot, El-Dredge et al.(1996) on potato and Biswas ef al.
(1997) on sweet potato.
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carbohydrates percentage in taro plants .

Table (10):Effect of irrigation interval and NPK fertilization level on

Treatments Carbohydrates %
Irrigation NPK Lamina Petiole | Corm | Total plant
interval (days) | Fertilizer level
1997 season
iz 17.63 21.76 40.21 26.54
1 19.56 26.63 48.00 31.43
1'% 24.63 23.54 41.39 29.67
2 21.41 21.77 35.14 26.11
L. S. D. at 0.05 level 1.38 1.53 1.35 0.77
1 16.83 18.46 23.25 19.42
2 19.45 21.87 36.98 26.10
3 21.68 2422 45.54 30.29
4 22.69 25.72 48.87 32.44
5 23.41 26.86 51.54 33.93
L. S. D. at 0.05 level 1.76 1.73 3.18 3.25
1998 season
V2 29.28 33.68 41.60 3485
1 31.64 34.96 49.92 38.84
1% 32.65 29.34 41.72 34.57
- 2 29.78 26.07 36.44 30.76
L. S. D. at 0.05 level 1.48 2.10 5.57 0.97
1 22.16 24.80 31.00 25.99
2 28.88 28.90 39.99 32.60
3 32.36 31.19 43.50 35.68
4 3492 34.34 46.86 38.79
5 35.86 35.82 50.77 39.90
L. S. D. at 0.05 level 1.28 2.29 1.88 1.36
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IV-2-3-2- Effect of fertilization levels :

Data in Table (10) and Fig. (8) show that total carbohydrates
of both plant foliage and corms werc significantly increased with
increasing fertilizers rate during both seasons of study. In this
respect, application of 120 kg N +64 kg P,Os+ 120 kg K,0 /fed.
reflected the maximum increments in carbohydrates content of plant
foliage and corms. Such results may be due to the role of
macroelements in increasing photosynthetic molecules content and
consequently the photosynthetic assimilation of carbohydrates.
Obtained results are in agreement with those of Mandal et al. (1982)
and Abd El-Hamed (1993) on taro, Al’-Shevskii (1990) and Sing

and Sing (1996) on potato. Djazuli and Ismunaji (1983) and
Sharfuddin and Voican (1984) on sweet potato and Abd-El-
Rahman (1990) on carrot, who reported that application of N, P
and K fertilizers either in a single formorasa compound fertilizer
increased the total carbohydrates content of different plant parts.
However, contra results were obtained by El-Sayed (1987) on sweet
potato and Westerman ef al. (1994) on potato were they reported
that fertilization decreased the total carbohydrates content of sweet
potato and starch concentration of potato tubers .

IV-2-3-3- Effect of interaction between irrigation intervals and

NPK fertilizer levels :
With respect to the effect of the interaction between the two

studied factors the same data in Table (11) reveal that decreasing the
irrigation intervals from 2 to | week and increasing the applied
levels of N, Pand K fertilizers up to the fifth used one (120 kg N +
64 kg P,0s + 120 kg K;0 /fed.) reflected the highest carbohydrates
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content of different plant parts (plant foliage and corms) exept for
lamina which showed height values. In this respect with the third
used water irrigation intervals (every 1 % week) . On the other hand
increasing the amounts of water supplied to the plant ,i. €. irrigation
every 2 week combined with no fertilizers addition resulted in the
lowest values of total carbohydrates during both seasons of study.
However ,the differences between deferent used treatments
combination were not statistically significant. Such insignificancy
may be due to that the two studied factors of this work did not affect

in the same way.

IV-3- Effect of irrigation intervals, fertilization levels and their
interaction on yield and its components of taro plants :
Data presented in Tables (12 & 13) and Figs. (9 & 10) show

the effect of irrigation intervals, fertilization levels and their

interaction on yield and its components of taro plant.

[V-4-3-1- Effect of irrigation intervals :

Such data in Table (12)and Fig.(9) indicate that the yield and
its components, expressed as number and fresh weight of cormels,
fresh weight of main corm and total yield per plant as well as length
and diameter for main corm, were significantly increased as a result
of increasing water supplied for plant either through increasing
number of irrigation’s frequencies or decreasing the irrigation
intervals from 2 to 2 week . Obtained results are true during both

growing seasons.
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Fig. (9):Effect of irrigation interval
during 1997 ( @ ) and 1998 ( ) seasons.
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On the other hand, water stress through increasing the irrigation
periods up to 2 weeks by intervals led to a great depression in the
yield and its components. Such decreasing in the total yield reached
t0 91.49% and 94.45 % during the first and the second season,
respectively . From the aforementioned results, it could be concluded
that irrigation is the major and detrimental factor for taro production.
Obtained results can be explained on the base of the effect of
irrigation treatments on vegetative growth Table (4) and Fig. (1)
photosynthetic assimilates Table (6) and Fig. 3) and plant chemical
constituents Table (8) and Fig. (5) which were increased with
increasing irrigation frequencies.

Obtained results are in agreement with those reported by
Ezumah (1973), Carrilo and Urrutia (1979) and Ravi and
Chowdhury (1991) on taro. They reported that yield was increased
with increasing soil water supply. In addition, Nagy ef al. (1993),
Franke et al. (1994), Abker and Mehta (1995), Gladysiak and
Borowczak (1996), Karafyllidis ef al (1996) and Rojek and
Chmura (1996),all working on potato, found that water stress

decreased yield and size of tubers.

[V-3-2- Effect of fertilization levels :

Concerning the effect of fertilization levels obtained data in Table
(12) and Fig. (10 ) illustrate that the total yield per fed. and its
component ,i.e. number and weight of cormels per plant , fresh
weight , and diameter of main corm and yield per plant were
significantly affected as a result of different used levels of

fertilization.
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In this respect , the highest used levels jie. 120 kg N+64 kg
P,0s+120 kg Koo/fed. reflected the highest values of all
aforementioned studied yield components .

On the other hand, the lowest‘values were obtained in case of the
control treatment .Obtained results may be attributed to the main role
of such macronutrents on vegetative growth Table (4) and Fig. (2)
and consequently such enhancing effect was reflected on the
productivity of plaﬁt In this regard , Makram (1958), Das and
Sethumadhavan (1980), Portieles ef al. (1982), Ramaswamy et al.
(1982), Barroso ef al (1986), Portieles ef al. (1988), Mohankumar
and Sadanadan (1990) Mohankumar ef al. (1990) , Abd El-
Hamed (1993) and Verma el al (1996) on taro and Ahita et al
(1981) and Kasele (1984) and Bioumy (1991) ,on cassava, reported
that applying nitrogen, phosphorus and potassium either in a single
form or as a compound fertilizer increased the total produced yield .
In addition , Hossain and Rashid (1982) and Bhuyan and Quasem
(1983) on taro and Cremaschi (1982) on potato found that number
of cormels/hill responded only to the highest nitrogen rate .

[V-3-3- Effect of Interaction between irrigation intervals and
fertilization levels :

As for the effect of the Interaction between irrigation intervals
and fertilization levels on plant yield , data in Table (13)show
clearly that total produced yield and its studied components
significantly increased with increasing both the amounts of water
used and the applied dosage of N, P and K fertilizers . In this regard
the highest yield and its components were obtained in case of

irrigation every % week by intervals and application of the highest
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used levels of NPK fertilizers . Obtained results are true during both
seasons of this study. In this regard, Abd-El-Rahman (1990)
indicated that the highest total yield and its components for carrot
plant were obtained in case of the highest used quantity of water and
application of NPK fertilization at rate of (40 kgN+32kg P,05+100kg
K,o/fed.) .

IV-4- Water use efficiency :
IV-4-1- Effect of irrigation intervals :

Concerning the water use efficiency ( expressed as m3/kg
produced yield ) as affected by applied water frequency , data in
Table (12) and Fig. (9) indicate that the utilized water was increased
with either increasing the number of irrigations frequency or
shortening the irrigation period up to v, week by intervals during
both seasons of growth . It is evident that the highest quantity of
water (1870 and 1740 m3) necessary for producing one ton of corms
were used in case of application of 64 irrigations throughout the two
growing seasons, respectivily. This means that the water use
efficiency was increased with increasing the applied quantity of

water .
IV- 4-2- Effect of fertilization levels :

With respect to the effect of NPK fertilizers on water use
efficiency date in Table (12) and Fig. (10) show clearly that the
amounts of water required to produce one kg of corms was

decreased with increasing the used levelsof NPK fertilizers during
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