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Table 1- ANOVA (mean of squares) of studied traits for tomato under different irrigation intervals and use of

superabsorbent, shading and plastic mulches

L ks Loy % e 4l e i
O pud o Saly ol o9l ol Jlow X Syl )93 Jowi ; i
v : Irrigation Irrigation interval i T () ol gt
S.0.vV Block interval Error Treatment* Treatment Error C.V (%)
i A) (B) )
REESH 5 2 4 14 7 42 -
df
S ot 0.0083™ 3.144™ 0.018 0.12" 0.465™ 0.014 13.12
Total yield
05l 3,Sec 0.0177 12.92* 0.021 0.18"™ 0.835" 0.037 10.67
Potential yield
S il ogee 3)Slos 17.988s 8491.65™ 36.35 483.23™ 2160.09" 30.66 13.16
Marketable yield
oLi.lf b.x,'.w% 040 J)g-lA-C
Blossom end rotten  12.358" 2284.55™ 4.01 188.36™ 266.23" 3.644 16.62
Fruits yield
g A ogee ,”ﬂ“‘, 1.749 37.73" 0.856 263.48" 95.39" 0.945 20.33
Sun burned fruit yield
o5t SiegedSles ) ggpus 6.96" 1.66 99.89" 90.20°* 0.861 23.16
Cracked fruit yield
o5 S5 09 15.96" 1111.46"™ 69.18 625.54™ 933.222" 58.69 14.15
Fruit weight
by o @8l 5 ope 14,580 9.75 0.1305 7.70m 13.76 2177
Shelf life
o Jbo 8.62 84.49* 14.98 93.16™ 25.680 7.78 7.56
Fruit length
ogee skab 16.4% 17.12%% 6.31 14 8.05%* 3.77 7.87
Fruit diameter
oge S5 (a3l 0.005" 0.0097™ 0.0056 0.023* 0.021° 0.006 637
Fruit shape index
oo o)l Sl 0.395" 0.63™ 0.574 72" 1.294" 0.82 14.89
Fruit wall thickness
Sz ¢8| 12.92n8 42.75m 74.99 657.88" 230.32° 25.39 15.68
Plant height
PAS o3 00 b 4 dlaws
No. of days to 50%  11.29" 14.00" 5.61 17.12* 13.77° 10.27 7.97
flowering
ol 3L3 ol 0.1670 0.67" 0.187 1.08" 2.049° 0.057 17.65
No. of main branches
=0 a3l ol
No. of lateral 6.08" 2,02 1.48 3.8m 92" 0.78 24.26
branches

o)y S g g Jlein] pdaw )0 )b dme i gy i g b dxe DS
ns: non significant, *,**: significant at 5 and 1 percent of probability level, respectively.
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Table 2- Mean comparison of eavaluated traits for tomatos under different irrigation intervals

(595) s\l 592

3 6 9
Irrigation interval (day)
(S 2 o5) J5 2)8lee 62.92° 42240 3124
Total yield (t.ha™)
(5 2 (5) o9y 3,Skos 96.80°  50.60°  34.76°
Potential yield (t.ha™)
(o5 32 )55kS) sl 25k 54540 44.49°  27.65¢
Marketable yield (kg.plant™)
Blossom end rotten Fruits yield (%) (Ao )3) oSS o0m0g) 0500 3,Sles  3.90° 9.54b 22.9
(109) 455 il ogeo 3,SLos 74 691F 717
Sun burned fruit yield (%)
(30)3) 03,95 S 5 gz 3,Skos 687 6.24°  3.06°
Cracked fruit yield (%)
(%) eg0s 05 s 60.26"  57.08°  38.00°
Average fruit weight (g)
(399) sl 5l oo s S ke 1441°  1424°  14.68°
Shelf life (day)
Lol oxee Job 56.78° 46.59" 36.76¢
Fruit length (mm)
e o3ee b 48.95° 4128 35.76°
Fruit diameter (mm)
e S8 oL 1152 113 1.03¢
Fruit shape index
(o) oo 0l ol 5.62¢ 480" 458"
Fruit wall thickness (mm)
Losile) 3 £ 50.00° 48.60° 38.14°
Plant height (cm)
PAS o3 00 b 4 dlaws 29.12° 28.62° 122
No. of days to 50% flowering 0 8.6 30.
ol 4L slas
440 495 4430
No. of main branches > 9 3
58 5L ol 3850 437%  3.07°

No. of lateral branches

)85 (ol me M woy> g Sl a3 (gylol Jlai 5l sy a0 S pdie B G JBlus (il (ol Sl
*Means with at least one similar letter in each row have no significant difference at 5% of probability level.

U435 (Brassica napus L.) 318 5, Slae .y  Sis i il

=y b (Arvin & Vafabakhsh, 2016) _isolsg ¢ cpg)l
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Table 3- Mean comparison of eavaluated traits for tomato under use of superabsorbent, shading and plastic mulch
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*Means with at least one similar letter in each row have no significant difference at 5% of probability level.
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A: Control; B: Superabsorbent+Shading; C: Superabsorbent; D: Shading; E: Superabsorbent+Shading+Mulch; F:
Superabsorbent+Mulch; G: Shading+Mulch; H: Mulch
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Table 4- Mean comparison of eavaluated traits for tomato under interaction of irrigation intervals and superabsorbent,
shading and plastic mulch treatments
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A: Control; B: Superabsorbent+Shading; C: Superabsorbent; D: Shading; E: Superabsorbent+Shading+Mulch; F:
Superabsorbent+Mulch; G: Shading+Mulch; H: Mulch
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Introduction

Drought is one of the most important environmental factors that influences yield and quality of tomato
(Solanum lycopersicum Peralta & Spooner)in arid and semi-arid regions. Drought stress causes different
physiological effects on plant growth. Vegetable crops are more sensitive to water shortage and any deficit in
providing water requirement of plant leads to considerable reduction of yield. For future global food security,
water use in agriculture must become sustainable. Agricultural water-use efficiency and water productivity can
be improved by many approaches and strategies. Super absorbent polymers (SAP) as a soil improvement
substance, covering soil by different types of mulches and blocking a part of sun light by shading have been used
effectively to increase the water use efficiency sustainability of production in agricultural systems. But, still
there is a limited knowledge on interactions of SAPs, plastic mulches and shading under deficit irrigation on
yield and quality of tomato.

Material and Methods

In order to evaluate the effects of SAP, black plastic mulches and decreasing light intensity under deficit
irrigation on yield and quality of tomato ‘Early Urbana VF 132- 7171 fruits, the current research carried out in a
field experiment at department of Horticulture, llam University during 2014 using a 3 x 8 x 3 split plot assay
based on a randomized complete block design (RCBD) with two factor. The main factor was including three
irrigation intervals (once after 3, 6 or 9 days equivalent to soils field capacity) and sub-factor was including eight
treatments viz., mulch, superabsorbent, shading, mulch + superabsorbent, mulch + shading, superabsorbent +
shading, mulch + shading + superabsorbent and control. Light intensity was measured by a digital exposure
meter ‘Mastech MS6610°. Data were subjected to ANOVA using SAS software version 9.3. Verification of
significant differences was done using Duncan's Test at 5% probability level.

Results and Discussion

Analysis of variances revealed that effects of irrigation intervals, treatments and their interactions were
highly significant on total yield, potential yield, marketable yield, blossom end rotten fruits yield, sunburned
fruits yield, cracked fruits yield, average weight of fruits and number of main and lateral branches. Also, effects
of treatments on number of days to 50 percent flowering, plant height and fruit wall thickness and effects of
irrigation intervals on fruit shape index were significant at 5 percent of probability level. Results showed that
increasing irrigation intervals decreased yield and its important components and increased blossom end rot, and
cracked fruits. Increasing irrigation intervals from 3 to 9 days decreased 50 percent of total and marketable yield
and quadrupled percentage of blossom end rotten fruits. Although shading improved total and marketable yield,
but recording the highest number of days to 50 percent flowering for plants grown under shade of Saran®
clothes, proved that shading delays harvesting of tomato. The maximum of total and potential yields produced by
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superabsorbent + shading + mulch treatment and the highest percentage of marketable fruits recorded for
superabsorbent, mulches and shading + mulch, respectively. Application of shading clothes alone or along with
mulches or superabsorbent minimized the percentage of sunburned fruits. The biggest fruits produced by
treatments in which mulches were participated. Increasing irrigation intervals to six and nine days extremely
decreased percentage of marketable and blossom rotten fruits, while increased cracked fruits.

Conclusion

Generally, for short irrigation intervals, superabsorbent + shading + mulch compound treatment and for
extreme water deficit conditions and irrigation intervals more than six days adding superabsorbent Axyp (10
g.plant’!, mixing into 30 cm depth of soil) is recommended to improve yield and quality of tomato crop.

Keywords: Blossom End Rot, Drought Stress, Fruit Cracking, Water use efficiency



