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ABSTRACT
The effects of water Sress on leaf and mineral composition of tomato ( Lycopersicon esculentum)
varieties were investigated . The three varieties of tomato used were Beske, Ibadan Local and Roma
VF sourced from local market at Ibadan. A 3 x 3 x 4 factorial experiment in a completely randomized
design (CRD) was used for the experiment. All data collected were subjected to Analysis of Variance
and the significant means were separated using the Least Significant Difference (LSD) at 5% probability
level. The difference in the leaf nutrient content was not significant (P<0.05) within the varieties.
Roma VF had the highest concentrations of nitrogen (2.61%), phosphorus (0.62%), calcium (3.18%)
and potassium (2.02%). Ibadan Local had the highest manganese (134 ppm) and iron (133.55 ppm)
while Beske had the highest copper (17.29 ppm) and zinc (28.17 ppm). The results showed that
increase in organic nitrogen increased the concentration of calcium, sodium and copper while the
concentrations of nitrogen, phosphorus, magnesium, potassium, iron and zinc decreased. The
investigation also revealed that the concentrations of nitrogen (2.86%), potassium (2.16%), manganese
(134.88ppm), copper (17.37ppm) and zinc (31.95ppm) were highest at 25 % field capacity while
the concentration of phosphorus (0.54%), calcium (2.92%) and magnesium (0.50%) were highest at
100% field capacity but the concentration of iron (137.59 ppm) was the highest at 50% field
capacity. The study showed that water is a limiting factor for proper physiological growth performance

of tomato varieties.

INTRODUCTION
"omatoes are eaten freely throughout the world. and their consumption is believed to benefit the heart among
sther things. They contain lycopene, one of the most powerful natural antioxidants. In some studies, lycopene,
specially in cooked tomatoes, has been found to help prevent prostate cancer. Lycopene has also been
hown to improve the skin’s ability to protect against harmful UV rays. Natural genetic variation in tomatoes
ind their wild relatives has given a genetic treasure trove of genes that produce lycopene, carotene, anthocyanin
:nd other antioxidants. Tomato varieties are available with double the normal vitamin C (Double rich), 40 times
yormal vitamin A (97L97), high levels of anthocyanin (P20 Blue) and two to four times the normal amount of
ycopene (numerous available cultivars with the high crimson gene). | :

Tomato consumption has been associated with decreased risk of breast cancer, head and neck
cancers and might be strongly protective against neurodegenerative diseases. Tomato is acidic; this acidity
makes tomatoes especially easy to preserve in home canning as whole, in pieces, as tomato sauce or paste.
Tomatoes are major food plants, so, extensive research is necessary to develop growing conditions in moderate
drought 1o produce good vegetative growth (Ayers and Westcot, 1985). .} o0 W
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Experimental Design : :
A 3 x 3 x 4 factorial experiment in a completely randomized design (CRD) was used for the eXpei,

Treatments

Thirty - six (36) treatments were used including 3 varieties x 4 w
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Estimation of growth parameters
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The leaf area per plant was calculated using the traditional field method and applying:

A=[(L) (W) (0.75)] x 2.
A: Leaf Area
L:Leaf Length
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W: Leaf Width

0.75: Constant
, i imilatory material per uni
ratio (rauoofthcuss;mll Y k '”"”fmﬂntm

Leaf area ratio: The leaf area
El.l

calculated using the following ff)rmula:
LAR= = (cm’)
Total dry weight (g)

Source of Organic Nitrogen ol
Poultry manure used as the source of organic nitrogen was CO”CCIC‘_-" frOl_Tl the battcry cage
to constant weight. The nutrient content in the manure was det'crmmcd In the Lal:'oram.,-yt R
of manure to apply. Five kg of dry-sieved soil sample was filled into pots (108 poys i, all) an(:l Bet 'he;
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R |

based on recommended N (nitrogen) rate for vegetable (15 kgN h-'l")’ (Aduayi eral., 2002). Ty,
for two weeks in the pots for full decomposition before transplanting. ¢ m"‘tumf
Statistical Analysis

€re Scparated wh

All data collected were subjected to the Analysis of Variance and the means w
using the Least Significant Difference (LSD) at 5% probability level; the statiscal software (sere Py,
AS) v,
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water stress and organic nitrogen on nutrient composition in tomato.
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//_ 0 0 YR e
Wﬁ %P %Ca %Mg %K ppmNa ppmMn ppmFe ppmCu ppm Zn
;::I:W Blgy g k7 ag7t 0,507 1720 9IRS 106:420 16943 1729° . 2817
Ibﬂdaﬂ LOCEll 3-60b 036“ 2.53" 047° 1.91° 9.36" ]34‘53" 133'5511 13.21\: 25.04"
Roma VF 26l 0.62° 318°  050° 2027 9.88% |104.70° - 123184% C17AITH2685
Water stress : { : 1
9% field capacity Dpe 05 297 04F 216 972 13488t 13501000370
50% field capacity 2gs® 050° 287 050° 188 1005° 11907° 137.59° 1486 30.24°
Wiy 2 O 27 048 185° 938 10719 10417° 1418°  21.70°
e L wapectty , 2410 2% 292" 0.50° 164 965  9979° 12232 1712 2219
Organic nitrogen
0% Nitrogen 3020 065 229" 050° 244" 924" 13238 158.05° 14.68°  31.54°
50% Nitrogen 275" 058 281° 049 201° 986"  9440® 12535° 1458° 299%
100% Nitrogen For 0% 348" 048 121° 999' 11891° 190.92% IR0, 18.05°

"0 = percentage; N = nitrogen; P = phosphorus; K=
Manganese; Fe= Iron; Cu= copper and Zn= zinc.

potassium; Mg = magnesium; Ca = calcium; Na= sodium; Mn=
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50% N b ' 2. LG .
oo ; 52b 0.64° 1.87 3 ﬁ 5 50‘
25%F. C 0%N o= 05471 0338 cwni 0 4R o
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50% N 27P 040 218 - A e
100% N 185 03 L6T v LI
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50% N 25% 076 %sr 25 e
100% N 17 03T e
25%F.C %N 355 046 ;f{ 048 S
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PP s NN ey ey GhaNs e ?g
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. 0.3 ? 2700 04
Com 100% N (3¢ . 0I0 . 2A8 1.47
oF.C 0%N 2.59 071° 2.18' 24 G8e
50% N 274 043 e e e
100% N i 2% LS 46 1.09_
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Wmss Regimes Nitrogen Rate ppm Na___ppm Mn___ ppm Fe c
0% 8.99" 118.85% [P PP;"‘ :’ ppm Zn
25%F.C 50% 9.62" T ; ; 1 -“: 36.28ab
100% F3.L50 e o 1424'6(:. % ]9‘ 2680
R o e
50% F.C 500»:; 9.29° 100,72° 154.61° 12.38° 32'.31.:
Roma VF e 10.44° . 104,78 17 199/88% . pARHZHE W 870G
; 0% 9.32 114.82° 18558  17.54° 33.77¢
75% F.C ISOK::: . 10. m:’ 103.14*  84.79"° 15.69° 41.50c
C 9.80 103.83*  10547°  12.73° 16.13¢
0% 9.14° 89.92°  129.06*  13.72° 23.68¢
100% F.C 50% 10.20° 108.92* 157.27° 19.13° 26.83¢
100% 10.04¢ 57.01° 13.51° 237722 12.42b
0% 897" 148.84" 184.39" 16.12° 28.55¢
25%F. C 50% 9.09° 116.22° 96.04" 15.04° 44 44b
100% 9.71° 84.64° 125.15% . . . 2635" 41.01c
0% 9.33° 220.58*  154.88°  15.38° 58.59¢
50% F.C 50% 13.71° 86.91° 163.32° 15.70° 33.73¢
100% 9.85" 81.75° 111.89° 1637 17,33¢
Beske 0% 9.03* 94.16°  88.04° 13.6° 27.69"
75% F.C 50% 9.21° 66.07° 110.74*  10.30° 18.64°
100% 9.83* 93.53° 58.58° 26.17° 10.82°
0% 9.27° 14093®  138.63a 12.86" 26.41°
100% F.C 50% 9.76° 77.20° 102.56° 19.28° 18.72°
100% 10.39° 66.23° 69.03" 20.30° 12.16°
0% 9.89° 148.19*  176.44° 12.43° 29.15°
25% F.C 50% 9.40° 92.02° 153.90°  15.58° 36.96"
100% 9.68" 284.58*  136.53° 15.89° 26.58"
0% 9.29° 133.36* 14645 13.56" 34.45°
50% F.C 50% 9.54° g4’ 84.54° 12.03° 28.78°
100% 9.48° 124.90°  109.50a 12.82° 18.34°
Ibadan Local 0% 8.94° 101.12*  11039° 9.48° 14.53°
| 75% F.C 50% o qat . pART2Y O3 10575 a
100% ol - waTaa BT nie 1080
0% 9.19" 14397*  196.74° 16..63‘ ‘:'_5-91
g aiielt - HEEE 13.08° 280"
) 1478

- 100% FC

13138t 13219

9.56°
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leaf area ratio and chlorophyll

cOo
AN LW : .
Variety St:;z; Nitrogen Rate LéafAvea Rutiy Chlorophyll content
//_-—’—_ 25% F.C 0% N 2 10*
4.54° a

OMA VF 50% N :(f 32.33 31.13°

R % : <Li-fide 33.60°¢

100% N 11.39¢ e :

50% F. C L 6.56° 33.10° gl

50% N R.48 ¢ 35'ag‘= Sl

100% N 15.94° 37.608 joich; a

75% F. C 0% N T 1535 33.53 © :;-:59-:]:

50% N 9.07°¢ "By '

100% N 18.24" igg . 35'50‘:

100% F. C 0% N 7.34° 35.40° o

TR Sy 36’73" 33.03 £

100% N 47.24° 13454 zz'?)?,.

25% F.C 0% N 4.20° 32.90° 24.03=

BESKE 50% N 1675 34.30° 33.87°¢
100% N 128" 37.00° 37-43 E

50% F. C 0% N 6.30° 33.03° 30.10°

50% N 9.03°¢ 36.10°¢ .

100% N 18.59° 38.73° :;??:l:;

75% F. C 0% N 7-30 = 33.80c 31.07:

50% N 12.10° 36.50° 3537

100% N 19.61° 40.07° 37.90°

100% F. C 0% N T 34.07°¢ 33,635

50% N 12.40° 3611 35.90°

100% N 25214 41.47° 39.60°

25% F.C 0% N 4.40° 34.47° 34.10°

IBADAN LOCAL 50%N 5.60° 38.20° 37.20°
100% N 10.92° 38.67° 37.93°
50%F. C 0% N 5.34°¢ 35.13°¢ 34.10°
50% N 6.41°¢ 3% 17928
100% N 13.08° 38.87° 38.57°
b c
5% F. C 0% N 5.48¢ 37.73 34.13.
50% N 6.46°¢ 38.63° 37.53*
100% N 13.87° 3997° 40.43
: 37.97° 35.03°
100% F. C 0%N il F o 93¢
50%N 7.42°% 38.63 319%

100% N 14.53 bede 431" 43.13

- &M ; different using LSD.

kttcr within a column are significantly
3 ly, N: nitrogen.
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of source; Fherefore. a decrease of this can be considered as a non-stomata limiting faclorx' i
stress conditions. There are reports about decrease of chlorophyll in the drought stress condi o
eral.. 1981; Kuroda et al., 1990; Majumdar etal., 1991). In contrast, Boutraa (2010) reported hlllons(},{a}
chlorophyll content was found at the severe water stress conditi i e that the mag
application increased the chlorophyll content of all the 'varif:t'mnS ;]n Caonopls procere SIEE
5 ies, s 2l
fertilizers generally cause reduction in proteins, alternati 'S [ ngh, It Was reporteqiiEaE
the Guality of : ¢ | , ating amino acid balance and
y of proteins which are the main elements in chl i g
71l 1 (1ot Whon plants w chlorophyll production (Cooper, 1974). .
. e "
nutrients usually decreased due to diminishing absog-b]'-e stressed to low internal water potential, upik
I*'lilt the uptake of nitrogen, phosphorus, calcium and L2 el of roots. Bharambe and Joshi (1993
“Fi"-lm,:n.ls qdeCrcasing soil water potential. Naha ;nagnESlum was adversely affected under the i
0 ‘dn.mmshmg concentration of ni rand Gretzmacher (2002) reported th
Tl itrogen, phosphorus, potassi po that there was atené
asing water stress by to » potassium, sulphur, sodi i |
y tomato plants. The result showed th ’ iurmjalcium ST
that water stress caused an increase

resulted in an j ;

s Ph05ph2 Increase in nitrogen concentration. d

It water stress Mrtl::' Fal‘.:mm and magnesium concentrd?
_.f___;’_'_.xg!l__lﬁcant increase in the phospll"“ |
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tent of plants. Xu and Zhou (2005) re
alid (2006) reported that water slrcssz,r:,igc:':ZL:’;tiz'nsyess caused
of the leaves of plants. De Carvalho and $araiva (2005) reported inCrc::;;Ec mlrog
Edneents BUE 10 V705 L Paranychianakis and Angelakis (2008) potassium, calcium and magnesium
increased level of s_odlum. Yu er al. (2007) observed that water S'rc;cponcd that water stress resulted in
sium ar-id sodlu_m‘cont.ents of R-obin ia pseudoacacia, which was - Caus';cd reduction in the potassium,
ion of inorganic ions 1n osmotc adjustment and an increase in orZ;E::’;:):d l(})( be due to decrease in the
s. Kaya er al. (2006) and Lee

P i

et al. (2006) reported reduction in the c.:opccntration of calcium in plant tis :

ed to the reduction in root activity and leaf water potential due tosues especially the leaves, which
water stress.

Increased nitrogen contents
en and phosphorus contents

of plants- Kh

magne

was relat
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