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MULCH AND IRRIGATION EFFECTS ON TOMATO
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The experiment was conducted at the Bangabandhu Sheikh Mujibur Rahman Agricultural
University research farm, Gazipur, Bangladesh during November 2008 to March 2009 for de-
termining the effects of irrigation and mulch on the performance of tomato. The experiment
was laid out in a split-plot design with three replications where mulch materials (Senna leaf,
rice straw and no-mulch) were assigned in main plots, while five irrigation levels (IW/CEP
1.0, IW/CEP 0.75, IW/CEP 0.50, IW/CEP 0.25, and IW/CEP 0.0) were distributed in sub-
plots. Senna leaf mulch gave 4.64 % and 25.02% higher tomato yield than rice straw and no
mulch treatment, respectively. IW/CPE 1.0 produced 5.64 %, 13.40 %, 33.04 %, and 87.65 %
more yield compared to IW/CPE 0.75, 0.50, 0.25 and no irrigation levels, respectively. Senna
leaf mulch with TW/CPE 1.0 level of irrigation produced the highest (58.54 t ha) yield,
which did not vary significantly with rice straw with IW/CPE 1.0 (56.89 t ha') and Senna
leaf mulch with TW/CPE 0.75 (56.73 t ha'). Reducing sugar, total sugar and ascorbic acid
were increased with the decreasing irrigation levels, but B carotene increased with increasing
irrigation levels. Weed was suppressed significantly under mulch materials than no mulch
treatment. Therefore, Senna leaf could be used as potential mulch material for soil moisture
conservation, higher tomato yield and weed suppression. About 26 % irrigation water could
be saved without significant yield loss if Senna leaf is used as mulch.

Keywords: Tomato, weed, mulch, irrigation, yield
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DKCIEepHMEHT TIPOBOAIIICS Ha HCCIIEIOBATENIbCKON (epme ArpapHoro YHuBepcurera ban-
rabanaxy Lletix MymxuOyp Paxman, okpyr ['asunyp, banrmanem ¢ HostOpst 2008 mo mapt
2009 1. Llenpto SKcriepuMeHTa ObUIO BBIIBHTH BIMSIHHE OPOIICHHS W MYJIBIMPOBAHUS HA
YPOXKAHHOCTh TOMATOB. ODKCHEPHUMEHT MPOBOAWICS Ha JIPOOHBIX MEMSHKAX M BKIIOYAI
B ce0st 3 cepry; OCHOBHBIC YYAaCTKH VI MYJIBYMPOBAIUCH (JINCTHSIMH CEHHBI M PHCOBOW CO-
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M‘ BECTHMK MOP/IOBCKOTO YHUBEPCUTETA

JIOMO}1) WJIM OCTaBaJINCh 0€3 MYJIEYMPOBAHUS, B TO XKE BPeMsl Ha JPOOHBIX JIEIISTHKAX MCIIONb-
3oBanich 5 ypoHelt opomenus (IW / CEP1,0, IW/CEP 0.75, IW/CEP 0.50, IW/CEP 0.25,
u IW/CEP 0.0 ). MyisaupoBaHue JHCThIMUA CEHHBI Jal0 MPUPOCT ypoXkask TOMAaTOB Ha
4,64 u 25,02 % BbIme, YeM HPH MYITBIUPOBAHUN PUCOBOM COTOMOW M TIPU OTCYTCTBHM
MyJIBIMpOBaHusl cootBeTcTBeHHO. [Ipn ypose opomenust IW/CPE 1.0 ypokait Obu1 BbIIe
Ha 5,64, 13,40, 33,04 u 87,65 % mo cpasuenuto ¢ yposusimu [W/CPE 0,75, 0,50, 0,25
U TIpU OTCYTCTBHMH IIOJIBA COOTBETCTBEHHO. MyIBUMPOBAHNE JIMCTHSIMU CEHHBI B COYETa-
uHru ¢ ypoBHeM opomenus [W/CPE 1.0 mamo cambiii Beicokuii ypoxait (58,54 1/ra — 1),
KOTOPBIH CYIIECTBEHHO HE OTINYAJICS IPU MYJIFIUPOBAHMM PHCOBOM COJIOMOH M IpPUMEHe-
uru yposHsa opouteHust IW/CPE 1.0 (ypoxaitHocts 56.89 1/ Ta — 1 ), Myns4upoBaHHE JIH-
CTBSIMH CEHHBI B coueTannu ¢ yposHeM oporenust IW/CPE 0,75 nano ypoxaii 56,73 Tra— 1.
INoBbmmenwe comepxKaHus peayIUpPYIOIIEro caxapa, OOIIero caxapa M acKOpOHMHOBON KHC-
JIOTBI HAOMIONANIOCH B TOMAarax MPH CHIMKCHHU YPOBHS OPOLICHUS, TOLA KaK COIEpIKaHUe
[-kapoTHHA yBEIMUMBATIOCH NIPH MOBBIIICHAN YPOBHS OpOIIeHHs. MyInsanpoBaHUE 3HAUH-
TEJIBHO IIOZIABISUIO POCT COpHSKOB. Clle0BaTENIBHO, JINCThS CEHHbI MOXKHO HCIIONIB30BaTh
B KaueCTBE MYIBIM JUII COXPAHEHHUs BIArH B TIOYBE, MOBBIMICHUA YPOKAHHOCTH TOMATOB
U TIOZIABJICHUSI POCTA COPHSIKOB. VcTionb30BaHue JUIsi MYJIEYMPOBAHNS JINCTHEB CEHHBI TT03BO-
JISIET COKOHOMHUTH OKOJIO 26 % OpOCHTENBHON BOIBI O3 CyIECTBEHHON MOTEPH YPOXKAHHOCTH.

Knroueguvle cnoea: ToMatbl, COPHIKU, MyJbua, OPOLLIEHUE, YPO)KaHHOCTh

Introduction

Tomato (Lycopersicon esculentum) be-
longing to the family Solanaceae, is a very
popular and world’s most widely grown ve-
getable after potato and sweet potato [2].
Among different varieties of tomato, “Shila”
is one of the most popular varieties in Bang-
ladesh which gives better yield, available in
the market and can be stored relatively long
time as fresh [1].

Statistics shows that tomato growing area
increased by 145 % in the period of 2003—
2004 compared to 1971-72. Although its to-
tal production increased by 98 %, but yield
per unit area (ton ha') decreased by 18 %
at the same time [3]. An average yield of
74 Mg ha' is, however, poor compared to
other tropical countries [4]. This poor yield
is due to the use of low-yielding varieties,
improper cultural practices including insuffi-
cient supply of nutrients and water and poor
disease management [5]. These facts suggest
that there is a possibility to increase tomato
yield per unit area as well as total production
by using appropriate management techniques.

Tomato is grown in the Rabi (dry) season
(November through March) in Bangladesh,
when lack of water becomes a serious con-
straint for crop production. Tomato is sensi-
tive to water stress [4; 7—8]. Both excess
and shortage of irrigation are detrimental to
its growth and yield. Water stress during the
growth stage of plant increases flower drop
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and retards fruit growth [9]. Calculating soil
water balance based on evaporation and rain-
fall is easily understood and suitable for crop
irrigation scheduling [10].

Application of mulch material is one of the
good agronomic practices that could conserve
soil environment and reduce weed infestation.
The mulch promotes crop growth and develop-
ment and increase crop yield. Weed growth is
suppressed by the mulch as it can prevent the
penetration of light needed for weed growth
[11]. Mulch can also retard the loss of moisture
from the soil, maintaining higher and uniform
soil moisture thus reducing the irrigation fre-
quency [12].

Zhang et al. [13] observed that mulching
with straw reduced soil evaporation loss and in-
creased water use efficiency of wheat in north-
em China. In Bangladesh, rice straw is used
as traditional mulch and its potential use has
been evaluated by many researchers [14-15].
Besides mulch, rice straw is also used as fuel,
cattle feed, house making material etc. but the
availability of rice straw is reducing because of
extensive use. In this situation tree leaves could
be used as potential mulch material. Senna sia-
mea 1s a good agroforestry species, whose leaf
is hard, decomposes slowly and persists in the
soil for long time [16].

Estimation of the amount and rate of
the crop water use may help avoid over and
under irrigation of crops, thus leading to in-
crease in the water use efficiency. In the con-
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text of increased tomato yield in water availa-
ble condition, it is important to understand the
causes or mechanism of the observed yield
advantage and reduced irrigation cost under
different mulches. This is perhaps, related to
better soil moisture conservation due to prob-
able lower rate of evapotranspiration resulting
from mulching effect.

Information on the interaction effect of
moisture regimes and tree leaf mulches in
tomato is lacking in Bangladesh. However,
it is possible that there is a positive interac-
tion of these two important inputs that might
have reduced the irrigation water require-
ment and ultimately contributed to better
yield of tomato.

The findings of this study also have an-
other economic importance from practical
point of view. This study results will help
farmers, particularly subsistence farmers
to use irrigation water more judiciously. It is
also believed that mulching has the potential
to suppress weeds, which ultimately reduces
the competition between the crop and weeds
and thus improve crop yield. In the mean
time, this will also reduces production cost
because in this way farmers need not to use
much inorganic fertilizers and other agro-
chemicals due to mulches and this will ulti-
mately conserve the soil environment as well
as agro-ecosystem.
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Thus, the present study was aimed:

—To examine the yield and quality of tomato
under different irrigation and mulching regimes.

— To determine the optimum rate of ir-
rigation water for tomato production during
the dry season.

— To understand the weed suppression
due to application of mulch.

— To compare tree leaf mulch with rice
straw mulch for tomato production.

Materials and methods

Experimental condition

The experiment was conducted at the ex-
perimental farm of the Bangabandhu Sheikh
Muyjibur Rahman Agricultural University,
Gazipur during October, 2008 to March,
2009. The location of the experimental site lo-
cated in an upland condition which is situated
at 24°.09' N latitude and 90°.20" E longitude
with an elevation of 8.20 m above the mean
sea level [17]. The location is situated in the
sub-tropical climatic zone characterized by
heavy rainfall during May to September and
scanty during the rest of the year. During the
study period, daily maximum and minimum
air temperature was recorded as 27.13° C and
19.3° C, respectively (Fig. 1). Maximum and
minimum relative humidity was 86.5 % and
78.3 %, respectively (Fig. 2). It is noted that
there was no rainfall before final irrigation.
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Fig. 1. Atmospheric temperature during the study period
P u c. 1. Temneparypa okpyskaromieii Cpeibl B TeUCHUH H3y4aeMOro NepHoaa
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Soil of the experimental site was silty
clay loam in texture belonging to Salna
series having 1.59 g cm? bulk density.
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Soil pH, total nitrogen and organic matter
content were 6.15, 0.077 % and 1.64 %,
respectively.

—4— Maximum Relative Humiditi
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Fig 2. Atmospheric relative humidity during the study period
P uc. 2. OrHOCUTENbHAS BIAKHOCTH BO3/lyXa B M3y4aeMbIi MEepUO

Experimental treatments

The experiment was laid out in split-
plot design with three replications. Main-
plots were treated with three mulch ma-
terials viz. open field i.e. no mulch (M),
rice straw (M, ) and Senna siamea leaf (M ).
Senna siamea leaf and rice straw were
sundried on a threshing floor for about five
days and spread on the field after one week
from the transplanting of seedlings at the
rate of 5 ton ha'. Sub-plots were treated
with five irrigation levels viz. no irriga-
tion (I ), irrigation water/cumulative pan
evaporation (CPE) 0.25=10 mm/40 mm
(1), IW/CPE 0.50 = 20/40 mm (L), IW/
CPE 0.75 = 30/40 mm (1) and IW/CPE
1.00 = 40/40 mm (I,). Surface irrigation
was applied based on CPE and rainfall
(fig. 3). When CPE was equal or exceeded
40 mm, then 0, 10, 20, 30 and 40 mm of
irrigation water (IW) were applied in the
» I, L, I and I, treatments, respectively.
PO fZlVe unit plots 4 m x 2 m in size,
adjacent blocks and neighboring plots
were separated by 2.5 m and 0.5 m spac-
ing, respectively. Thirty three (33) days
old healthy, uniform seedlings of BARI
Tomato 8 (Shila) were transplanted at

60 cmx60 cm spacing.
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Measurements

Soil water content (0-30 cm) was
measured at different DAT. Daily pan
evaporation data was collected from
the nearest weather station. Five plants
were selected randomly from each plot
excluding borders. At each harvesting,
number of fruits per plant, fruit width,
fruit length and fruit weight was record-
ed. At the second harvest, after record-
ing data, some of the fruits were pre-
served to determine total Sugar, reduc-
ing Sugar, B-Carotene and ascorbic acid
as described by Pleshkov (1976) and
Nagata et al. (1992). After final harvest,
a square frame was placed in the center
of each plot to collect weed samples.
Weed samples were then oven dried at
70° C for 72 hours.

Data analysis

All data were subjected to the analy-
sis of variance (ANOVA) with computer
software. The significance of the treatment
effect was determined using the F-test, and
Duncan’s multiple range test (DMRT) was
used to determine the significance of the
difference among the means of the treat-
ments at the 5 % probability level.
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F i g. 3. Cumulative pan evaporation (CPE) and rainfall recorded during
the experiment. Solid circle represents irrigation date

P u c. 3. [lonHoe KyMMyIATHBHOE HCIIAPEHUE U KOJIIMYECTBO OCAIKOB B MEPHOJ IKCIIEPUMEHTA.
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Results and discussion

Soil Water Content

In general, soil water content in-
creased with irrigation. Higher soil wa-
ter content was conserved in the mulch
treated plots (M, and M,) compared to no
mulch (M,) treated plots. In contrast, soil
water content was higher under the Sen-
na leaf mulch (M,) than the straw mulch
(M,) plot. Doring et al. [18] observed
higher soil water content in mulch treat-

ment compared to no mulch treatment.
Initially (8 DAT), soil water content did
not vary much among the mulch treat-
ments, because same amount of irrigation
(40 mm) was applied to all the treatments
after seedling transplanting. After appli-
cation of irrigation, soil water content
decreased gradually with time and again
it rose (at 35, 63 and 84 DAT) when fol-
lowing irrigation was applied (Fig. 4).
Similar trend of variation in soil moisture
content was observed by Rahman [19].
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F i g. 4. Soil moisture content at different days after transplanting as influenced by mulching.
Black circles indicate days of irrigation

P u c. 4. I3menenne nokasareneil yBIaXXHEHHOCTH ITOYBBI MO BIUSHAEM
MYJIBUMPOBAHUS NIOCIIE NEPECATKU
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The highest plant height was ob-
served under mulch treatments than no
mulch (M) treatment. Senna leaf mulch
M,) treatment produced the tallest plant
(78 36 cm), which was statistically similar
to straw mulch treatment (M,) (6.78 cm).
Similar plant height of tomato was found
by (Hasan, 2006) when mulched by Ma-
hogany tree leaf. Among the irrigation
levels, the highest plant height (80.48
cm) was observed at IW/CPE 1.0 (I,
treatment, which was statistically similar
to IW/CPE 0.75 (1,) (79.68 cm) and IW/
CPE 0.5 (1) (78. 23 cm) treatments. Sig-
nificantly t the smallest plant (66.31 cm)
was recorded in no irrigation (I) treat-
ment. The combined effect of muich and
irrigation was insignificant, where the
tallest and smallest plants were noted
in Senna leaf mulch with IW/CPE 1.0
(M I,) and no mulch with no irrigation

1) treatment, respectively.

"[Qhe highest number of clusters was
found in Senna leaf mulch (7.16), which
did not vary significantly with straw
mulch (6.78). However, significantly the
minimum number of clusters per plant
(5.52) was recorded in no mulch treat-
ment. The number of clusters per plant
was significantly influenced by irrigation
levels. The highest number of clusters per
plant was recorded in the highest level
of irrigation (I,), which was statistically
similar with I, “treatment. Thereafter, the
number of clusters decreased 51gn1ﬁcantly
with decreasing the level of irrigation and
reached to the minimum in no irrigation
treatment. The highest number of clusters
per plant was noted in M,1, (8.46), which
were insignificantly followed by M,
ML, M I,, M I, and M_I, treatments.

A strong Variation  was observed
among the mulch materials in produc-
ing number of fruits per plant where sig-
nificantly the highest and lowest number
of fruits per plants was recorded in M,
(26.18) and in M, (23.87) treatments.
Among the 1rr1gat10n levels, the maxi-
mum number of fruits per plant was
found in I, treatment, which did not vary
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significantly with I, treatment. Signifi-
cantly the minimum ‘umber of fruits was
noted in I (21.05) treatment. In case of
combined effects number of fruits was
the highest in M, I (27.94) that was insig-
nlﬁcantly followed by M1, (27.81), M1
(27.61), M I, (27.44), MLT, (27 25), M I
(27.21) and M I,(26.71) treatments.

Fruit diameter did not vary signifi-
cantly between two mulch materials but
it varied significantly when no mulch
material was applied. The highest fruit
diameter (55.07 mm) was recorded in
Senna leaf mulch (M,), while signifi-
cantly the lowest value’ (52.97 mm) was
recorded in no mulch treatment. Fruit
diameter was the highest in I, treatment
(55.87 mm), which was statlstlcally simi-
lar to I, treatment (55.78). Significantly
the lowest fruit diameter was noted in the
no irrigation level (51.00 mm) (Table 2).
Ara [21] revealed that fruit diameter de-
creased progressively with decreasing
irrigation levels. The combined effect of
mulch and irrigation was insignificant,
where the maximum and minimum fruit
diameter was noted in Senna leaf mulch
with IW/CPE 1.0 and no mulch with no-
irrigation treatments, respectively.

The highest fruit length (51.38 mm)
was observed in Senna mulch (M,) treat-
ment, which was statistically simifar with
rice straw mulch (M), while the lowest
fruit length (49.15 mm) was observed in
no mulch (M) treatment.

Among the irrigation levels, fruit
length was maximum (51.33 mm) in I,
treatment which was statistically similar
to I, (50.86 mm) treatment. Fruit length
decreased distinctly after that. However,
significantly the minimum fruit length
was noted in no-irrigation level. In case
of combined effect, fruit length was the
highest in M|I, (51.51 mm) treatment,
which was closely followed by M.,
(51.46 mm), ML, (51.00 mm), MI
(50.99 mm), M I (51.00 mm), MI
(50.82 mm), MI (50 76 mm) and M I
(50.58 mm) treatments. Similar results
also reported by Rahman [19], where he

2.3
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found the highest fruit length in Senna
siamea leaf much with IW/CPE 1.0 irri-
gation level.

Individual fruit weight was not affect-
ed by mulch materials, where the high-
est (65.42 g) and the lowest (62.72 g)
values were recorded in Senna leaf and
no mulch treatments, respectively. On the
other hand, individual fruit weight was
influenced significantly by irrigation lev-
els. The highest fruit weight was found
in I, (68.01 g) level which was statisti-
cally similar to I, (67.48 g). The lowest
fruit weight was observed in no irrigation
level i.e. 1) (56.00 g).

In case of combined effect, maximum
fruit weight was found in M,1, (68.67 g),
which was statistically similar to ML,
(68 27 g), M1, (68.18 g), M I, (68.10 g)

(67.97 g), ML (67.78 g) and M I
(6% 57 g) levels. Begum (1999) recorded
maximum average fruit weight under the
highest irrigation level, which progres-
sively decreased with decreased irriga-
tion and observed smallest fruit under no
irrigation condition.

The highest fruit yield (48.97 t ha™)
was noted in Senna leaf mulch (M) treat-
ment and it was significantly hlgher than
straw mulch (M) (46.80 t ha™). Signifi-

cantly the lowest yield (39.17 t ha!) was
recorded in no-mulch treatment.

Among the irrigation levels, sig-
nificantly the highest (54.68 t ha') and
significantly the lowest (29.14 t ha') in-
creasing fruit yield was obtained in IW/
CPE 1.0 (I,) and no-irrigation (I)) treat-
ment, respectlvely

In case of combined effects,
treatment gave the highest fruit ylezl(i
(58.54 t ha'), which was 1n51gn1ﬁcant1y
followed by M,I, (56.73 t ha') and M I
(56.89 t ha 1) treatments. The lowest ylelé
was noted in MI (27.42 t ha'). Begum
et al. [7] reported that irrigation is indispen-
sable and high frequency of irrigation is re-
quired for obtaining good yield of tomato
in the clay terrace soil of Bangladesh.

The cultivation of tomato with Senna
leaf mulch produced higher fruit yield of
4.43 % and 20.01 % than rice straw and no
mulch treatments, respectively. Maximum
irrigation level (IW/CPE 1.0) produced
5.34 % and 24.83 % more yield than IW/
CPE 0.75 and minimum (IW/CPE 0.25)
irrigation levels, respectively. Mohapatra
et al. [22] mentioned that irrespective of
irrigation level, mulch material gave high-
er yield because of better moisture con-
servation than no mulch treatment.

Table
Tabnuuma

Main and combined effects of irrigation and mulch materials on the performance of tomato
Bausinue opomreHust 1 MyJbYMPOBAHMS HA YPO:Kail TOMATOB IO OTAEJbHOCTH H OIHOBPEMEHHO

et | peighe | Number | it per | diameter | Frtleneth | pUGR | vield
(cm) plant (mm) (2)
1 2 3 4 5 6 7 8

Mulch materials

M, 72410 552D 23.87 ¢ 52970 49.15b 62.72 a 39.17 ¢

M, 76.70 a 6.78 a 25.58Db 54.50 a 50.00 a 64.98 a 46.80 b

M, 78.36 a 7.16 a 26.18 a 55.07 a 50.38 a 6542 a 48.97 a
Irrigation levels

I, 66.31 ¢ 431d 21.05d 51.00 d 4738 d 56.00 d 29.14 ¢

L 74.43 b 5.80 ¢ 2444 ¢ 5330 ¢ 49.39 ¢ 64.20 ¢ 41.10d
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End of table
1 2 3 4 5 6 7 8
L 78.23 a 7.13 b 26.13 b 5495b 50.27 b 66.16 b 4822 ¢
I 79.68 a 7.43 ab 27.13 a 55.78 ab 50.86 a 67.48 ab 51.76 b
I, 80.48 a 7.76 a 27.30 a 55.87 a 5133 a 68.01 a 54.68 a
Combination of mulch materials and irrigation levels
M, I, 62.87 380 ¢g 1997 ¢ 50.10 46.19 f 5536 ¢ 27.42 i
M, I 71.33 520 ¢ 22.95 ef 52.38 48.75d 62.16 d 36.89 g
M, 73.35 540 e 23.57 ef 52.78 49.24 cd 62.60 d 38.85 fg
M, L 76.19 6.33 cd 26.15 be 54.60 50.58 ab 65.50 be 44.08 ¢
M I, 78.29 6.86 be 26.71 abc 54.99 51.00 ab 67.97 ab 48.60 d
M 1, 65.07 4.26 fg 2085 ¢g 51.03 4739 ¢ 56.33 ¢ 28.99 hi
M, I 75.09 5.46 de 24.47 de 53.31 49.37 cd 63.61 cd 41.79 ef
M, I 80.60 7.96 a 27.21 abc 55.85 50.76 ab 67.27ab 51.87 ¢
M L 81.53 7.96 a 27.44 abc 56.52 50.99 ab 68.10 ab 54.46 be
M I, 81.23 826 a 2794 a 55.78 51.51 a 68.18 ab 56.89 ab
M, I 71.00 4.86 ef 2233 f 51.88 48.56 d 56.32 ¢ 31.02h
M, I, 76.87 6.73 ¢ 25.90 cd 54.21 50.06 be 66.83 ab 44.62 ¢
M, I, 80.73 7.70 ab 27.25 abe 56.23 50.82 ab | 67.78 ab 53.95 be
M, I, 81.30 8.03 a 27.61 ab 56.21 51.00 ab 68.27 ab 56.73 ab
M, 1, 81.90 8.46 a 27.81 ab 56.83 5148 a 68.67 a 58.54 a

Means within a column followed by the same letters are not significantly at the 5 % level according

to DMRT.

M, = No mulch; Ml Rice straw and M, = Senna siamea leaves. |, = No irrigation; |
10mm/40mm; I, = IW/CPE 0.50 = 20mm/40mm I, = IW/CPE 0. 75 = 30mm/40mm;

0.25=
1.0 = 40mm/40mm.

Relationship between irrigation levels and
tomato yield under different mulch materials

The yield response of tomato as in-
fluenced by different levels of irriga-
tion under different mulch materials is
presented in Figure 5. The linear rela-
tionships between irrigation levels and
fruit yield of tomato were estimated
as Y 6.715x+28.827 (R *= 0.87*%),
Y = 6.847x+26.25 (R*= 0.88**) and Y =
4.955x+24.30 (R?= 0.957**) for Senna leaf
mulch, rice straw and no mulch respective-
ly, where R? values are very high and highly
significant. From the regression line, it is ob-
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= IW/CPE
I, = IW/CPE

vious that irrigation levels influenced 96 %,
89 % and 87 % of fruit yield of tomato
under no mulch, rice straw and Senna leaf
mulch, respectively. The relationships also
stated that yield of tomato was changed
at the rate of 4.9 t ha'!, 6.8 t ha'! and 6.7 t
ha'!' for no mulch, rice straw and Senna leaf
mulch, respectively, per unit of changing of
irrigation. Using these equations, it showed
that the yield of tomato did not decrease
significantly up to 26 % of irrigation reduc-
tion for both the mulch materials and up to
19 % of irrigation reduction for no mulch
without significant yield loss.
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Fig. 5. Trend in tomato fruit yield as affected by different mulch treatments and irrigation levels.

(

= No irrigation; 2 = IW/CPE 0.25; 3=IW/CPE 0.50; 4 =

IW/CPE 0.75; 5= IW/CPE 1.0;

M, = No Mulch, M = Rice straw and M,= Senna siamea leaf)
Puc. 5. Ilokasarenu ypoxkast TOMAaToB IpH IPUMEHEHUH PA3IUUHBIX METOIOB MY/IBYUPOBAHUS
1 00beMOB oporeHust (1-6e3 oporenus; opomenue/ucnapenue: 2—2— 0,25; 3—0,50; 4-0,75; 5-1,0;
M, — 6e3 mMynbarpoBanus, M, — MyJIE4MpOBaHHE PUCOBOM CONOMOM, M, — yucTbst Senna Siamea)

Fruit Quality

B-carotene content of tomato was
influenced due to application of mulch
materials and irrigation levels. The
B-carotene content of tomato was relative-
ly higher in mulch treatments compared
to no-mulch treatment; and the values
increased with increasing irrigation lev-
els. The B-carotene content did not vary
much among the mulch materials under I
and I, irrigation levels. However, underI
and I irrigation levels, f-carotene content
was remarkably h1gher in both mulch ma-
terials compared to no-mulch treatment.
The ascorbic acid content was higher in
no-mulch treatment compared to mulch
treatments. In general, ascorbic acid of
tomato fruit decreased with increasing ir-
rigation levels from I to I,. The highest
(15.52 mg 100 g") and the lowest (8.30
mg 100 g') ascorbic acid contents were
noted in M I and M_], treatments, respec-
tively. Reducmg sugar content of tomato

was decreased gradually with increasing
irrigation levels. Reducing sugar content
was the highest (22.51 mg 100 g') at no
irrigation under no mulch (IOM,) and the
lowest (15.04 mg 100 g') under Senna
leaf treatment (I4M,). At I, irrigation
level, reducing sugar content Was almost
equal among the mulch materials but at
other irrigation levels, the highest values
were noted in no-mulch treatment, which
was followed by rice straw and Senna
leaf much. The highest (39.69 mg 100 g)
and the lowest (26.41 mg/100 g) total
sugar contents were noted at no irrigation
under no mulch and at IW/CPE 1.0 under
Senna leaf treatments, respectively. At I,
treatment total sugar content did not Vary
among the mulch materials but marked
variation occurred with the increase of ir-
rigation level from I, to I . However, total
sugar contents were very close in Seena
leaf mulch and rice straw much irrespec-
tive of irrigation levels.

121



%‘ BECTHUK MOPJOBCKOTO YHUBEPCUTETA

Tom 25, Ne 4. 2015

Dry weight of weed

Significantly the highest weed dry
weight was recorded in no mulch treat-
ment. Although the lowest weed dry
weight (58.69 g m?) was found in Sen-
na leaf treatment, it was statistically
similar to rice straw mulch (76.98 gm™)
treatment. Significantly lower weed bio-

mass was also reported by Kamara et al.
[16] using Senna leaf mulch and by Ram-
akrishna et al. [12] using rice straw mulch
compared to no mulch treatment. Cyno-
don dactylon, Cyperus rotundus, Desmo-
dum trifolium, Alternanthera sessilis, Se-
taria viridis etc. are some common weed
species found in the study.
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Fig. 6. Effect of mulch materials on dry weight of weed grown in the tomato field.
Measurement was done after final harvest of tomato fruit. Means followed by
a common letter are not significantly different at 5% level of significance according
to DMRT. Bars represent + SE

P u c. 6. BiusgHue marepuaia MyJIB4MPOBaHUS Ha CyXOl BEC COPHAKOB Ha TOMAaTHOM
nonte. ITokazareny, He MMEOMINE 3HAYUMBIX pa3nuunil (10 5 % mo tecty JlyHkaHa),
00BbeICHUHBI 11071 OOIIUMU JIUTEPAMH

Conclusions

Both mulch materials and irrigation
levels have an influential effect on differ-
ent morphological characters, yield and
yield contributing characters and quality
of tomato. Senna leaf mulch gave 4.64
and 25.02 % higher tomato yield than rice
straw and no mulch treatment, respec-
tively. IW/CPE 1.0 produced 5.64, 13.40,
33.04, and 87.65 % more yield compared
to IW/CPE 0.75, 0.50, 0.25 and no irri-
gation levels, respectively. About 26 %
and 19 % irrigation water could be saved

122

without significant yield loss if Senna leaf
and rice straw are used as mulch. Reduc-
ing sugar, total sugar and ascorbic acid
were increased with the decreasing irriga-
tion levels, but B carotene increased with
increasing irrigation levels. About 235 %
and 155.5 % weed was suppressed in
Senna leaf and rice straw mulch, re-
spectively. Therefore, Senna leaf could
be used as potential mulch material for
soil moisture conservation, higher tomato
yield and weed suppression even than
rice straw mulch.
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