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ABSTRACT

Two field experiments were conducted in the summer seasons of 2005
and 2006 in Nubana area, Alex- Desert Road to evaluate the effect of ammonium
sulfate quantity and both type and number of layers of plastic mulch on soil
temperature and its acidity with relatton to melon wilt as well as melon yield. The
results showed that increasing ammenium sulfaie quantity decreased melon wilt
incidence due to its effect on decreasing soil pH. Plastic mulch treatments
significantly affected on melon wilt reduction due to its effect on increasing soil
temperature to be sufficient for AMonosporascus inhibition, Generally, black
plastic mulch was better than the clear onc in increasing soil temperature and
consequently mefon wilt reduction, and the same trend was true with twe layers
of plastic mulch compared with one layer. The best treatment in this study on
melon wilt reduction was using two layers of plastic mulch, the black one above
and the clear layer below. This treatment led to increase soil temperature to be 47
and 49°C in 2005 and 2006, respectively and consequently led to melon wilt
reduction to be 34.1 and 28 7% compared to the control treatment, which was
65.6 and 60.8% in 2005 and 2006, respectively. Melon fruit vield was improved
significantly by the treatments in this study due to its effect in decreasing soil pH
and increasing soil temperature and consequently melon wilt reduction. TSS(%)
didn’t affect by ammonium sulfate quantity, whereas it was improved under
plastic mulch treatments.

In the present study, it could be concluded that melon wilt reduction and
consequently increasing melon yield especially marketable yield can be achieved
by reduction soil pH by extra ammonium sulfate quantity due to its acidity
reaction and increasing soil temperature to be enough for Monosporascus
inhibition by doubhing plastic mulch layers to be act as a solarization treatment.
More rescarch for melon wilt control is needed.

INTRODUCTION

In the mid- 1990°s. a new vine decline disease was observed in melon
fields in Egypt. Aboveground symptoms included stunting. yellowing, and
necrosis of the inner crown leaves, followed by progressive necrosis of the leaves.
Approximately 10-14 days before harvest, the entire canopy may collapse,
exposing fruit to intense solar radiation and more likely to be low in sugars and
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abscise from the pedicle before ripening (full slip). Therc are no distinctive
lesions on runners or petioles. Belowground symptoms include root lesions,
particularly at root junctions, loss of secondary and tertiary feeder roots, and
under conditions that tend to stress the plant, a secondary root rot and death of the
tap root.

The cause of this disorder was not identified until recent in Egypt. In late
sunmmer of 2001, Melon Team Work in Agricultural Technology Utilization and
Transfer Project (ATUT, 2001) observed and described the symptoms of this
disorder. Root samples were sent to the laboratory to USA by the project, and the
causal was identified as Monosporascus cannonballus (Merghany, 2006).

Economically significant loss due to Monosporascus root rot and vine
- decline were first noticed in melon fields in last fifteen years, but it is probable
that losses occurred prior to this and were cither undetected or attributed to other
causes. The discase persists and continues to be a major constraint to melon
production in some major commercial areas. Losses fluctuate year to year from
approximately 15 1o 25% of the crop, although individual ficlds may suffer 100%
loss. Similar losses have been reported from Israel (Reuveni ef al., 1983) and
Southern Spain (Garcia — Jimenez et al., 1994). Pivenia ef al. (1997) reported that
observations in melon fields show that the severity of the disease may increase
under cerain environmental conditions, and the melon crop may be totally
destroyed in late summer (which is a short growing season when temperatures are
high); whereas the following melon crop in the same field in the spring (when
temperatures are lower) is unaffected or less severely affected by wilt,

Martyn and Miller (1996) reported that AMonosporascus appears to be
adapted to hot (32-35°c), semiarid climates with soil that tend to be saline and
atkaline. This is inferred from areas where the fungus has been found (Israel, Iran,
India, Pakistan, Southern Spain, Tunisia, Libya, the Southwest United States) and
its high growth temperature optimum (30-35°C),

In Japan, Aonosporascus oot rot is mainly associated with plastic
mulch, plastic tunnels or green- house melon culture (Uematsu, et al, 1985).
These cultural conditions may raise soil temperatures to a level conductive to
growth and infection by M. cannonballus, thus producing an artificial niche for
the fungus in an otherwise temperate zone, while vegetative mycelial growth is
optimal over the range of 25 to 35°C, perithecia formation in vitro is optimal at
25 to 30°C. Isolates from Japan had a growth optimum of 28-32°C and were
inhibited above 40°C (Uematsu and Sekiyama, 1990 and Uematsu et al, 1992).
Simalar results were observed with isolates from the United States and Israel
{Reuveni ef al,1983), while an isolate from Libya was inhibited above 45°C
(Hawksworth and Ciccaron, 1978}.

Mertely et al. (1991 and 1993) reported that AMonosporascus grow
optimally at pH 8 to 8.5 in vitro, but will grow at pH values up to at least 9.
Growth is reduced below pH 7.9 and inhibited completely at pH 7.3.
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Zomoza and Carpena (1992) reported that response of cucumber plants
for extra amounts of ammonium sulfate was limited and had no effect on soil pH
reduction, whereas Al-Harbi (1995) reported that soil pH reduction was observed
and both tomato and cucumber seedlings growth was improved under extra
amounts of ammonium sulfate (500 kg / ha.). Also, Al-Harbi and Burrage (1999)
reported that increasing ammonium suifate level in the nutrient solution of
cucumber plants under saline conditions decreased soil pH and encouraged plant
growth compared with the control. Hochmuth (2002) found that the acidity
reaction of ammonium sulfate with farm-yard manure led to increasing soil
temperature compared with non-farm yard manure treatment. Also, Hochmuth
and Dahlan (2005) reported that ammonivm sulfate compared to urea resulted in
increasing soil temperature and soil pH reduction to be 7 4 instead of 7.8 with
urca and Tumip root vield was improved under these conditions.

The pH of most of the soils in melon growing regions of Egyptian
reclaimed sandy sotls 15 7.5 or higher, and plastic muich is a comtmon practice in
melon crop production. So. if AMonosporascus fungus tended to grow al pH values
up to 8 5.and growth is reduced below pH 7.9 and grow well under temperature of
30-35°C. can we reduce wilt incidence by modification of micro environmental
conditions around the plan(, i.e . soil pH and its temperature. This is the purpose
of the present study.

MATERIALS AND METHODS

Two ficld experiments were carried out during late summer of 2005 and
2006 in Nubaria area. Alex - Desert Road. Seeds of melon cv. Ideal (Galia type,
Syngenta Co.) were sown in seedling trays comaininﬁ 209 cells, filled with a 1:1
(V/V) mixture of peat and vermiculite on 8" and 10" of May in 2005 and 2006
season, respectively. Transplanting was carried out 3 weeks later. All experiments
were conducted in a field with a history of sudden wilt caused by Monosporascus
cannonbafius (ATUT, 2001). This field was grown with melon four vears (since
2001)before carrying out the present study. Soil of the experimental site was
sandy in texture, having a pH of 8.2 and irnigation depends on ground water.

The physical and chemical analysis of the experimental soil and
irrigation water are shown in Table (1) according to the methods reported by
Black (1965} and Chapman and Pratt (1961), respectively.

Each experiment included 14 treatments which were the combinations of
two levels of ammonium sulfate (20.5%N) and six plastic mulch treatments in
addition to the control trecatment. The two levels of ammonium sulfate were 150
(control. the recommended level) and 300 kg/feddan and they were injected in
equal doses for each level twice a weck through irrigation lines during the
growing season, starting from the second week afier transplanting. Plastic muich
with thickness of 55 treatments were as follows:

1. Black plastic muich, one layer.
2. Black plastic muich, two layers.
3. Clear plastic mulch, one layer.



Table (1): Physical and chemical characteristics of the site experimental soil and the irrigation water used.

e Soil
' g | EC TCaCO, Total onsT Ca0
P ds/m % N% | ppm ppm
82 ! 110 | 223 | 0019 | 293 474
. 80 [ 12y [ 195 [00221 335 524

Irrigation Water

MgO | |
ppm_ | mgl |
251 | 1546 |
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Clear plastic mulch, two layers.

Two layers of plastic mulch, one black layer above and one clear layer below.
Two layers of plastic mulch, one clear layer above and one black layer below.
Control {without plastic muich).

N u e

The experimental layout was a split-plot design with three replicates.
The main plots were assigned for the two ammonium sulfate levels and the sub
one were occupied by the tested plastic mulch treatments. Each sup-plot included
5 beds, 175cm wide and 10m long (87.5m?). Seedlings were spaced 50cm apart.

During soil preparation. 15m’ of cocked-chicken manure, 250kg calcium
super phosphate (15 5% P,0-) and 200kg potassium sulfate (48% K,0) were
mixed and added to planting rows. Also, all experimental units were fertigated
during growing scason with 80 liters/fed of phospheric acid (60% P;0.), and
200kg/fed potassium sulfate.  All  agricultural practices took place as
recomimmended for melon production.

Data were recorded on the following characters.
A- Soil temperature:

Two beds per each plot have been chosen randomly and data logger
thermometer was placed 25cm depth under plastic mulch in three sites per bed
separated by 2m for cach thermometer. Soil temperature was recorded daily in
mid-day. Average of soil temperature per day were transformed to weekly
average and consequently 10 monthly average

B- Seil pH:

Two weeks afier transplanting (second week of June), three random
samples of soil per each plot were taken 25cm depth and pH analysis had been
done and continued every weck and consequently average monthly was recorded
according to the methed described by Black, (1965).

C- Wilt incidence:

Data on disease incidence was recorded during the two growing season.
A plant was considered dead when the whole plant exhibited irreversible wilt
symptoms. The number of wilted plants and the total number of plants per plot
were used to calculate the incidence of wilt (%). Data for disease incidence were
transformed prior to analysis. When the F values were significant at >0.05,
differences among the treatments were determined by Fisher's protected least
significant difference (LSD) test.

D- Fruit yield and its quality:

In each plot in both discased and healthy plants, fruits were collected,
weighed. graded to marketable yield as well as total yield per feddan were
calculated. Total yield included defected and non-defected fruits, whereas
marketable yield included only non-defécted fruits. The following defects have
been recorded in galia melon in this study:
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-Lack of color .-Malformation. -Net malformation.
-Sun scald. -Decay. -Scarring.
-Ground spot. -Under weight (<300 gm).

Marketable yield was calculated in fruits free from the above defeus,
round and symmetrical fruits with complete netting,
Total soluble solids percentage (TSS%) in five fruits/plot per each hanvesung
time was estimated by hand refractometer.

The obtained data were subjected to the analysis of variance as proposcd
by Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

A- Soil temperature:
1- Effect of ammonium sulfate:

Data presented in Table (2) show that doubling the amount of
ammonium sulfate led to significant increasing in soil temperature in both
growing seasons. Little information is available on effect of ammonijum sultite
quantity on soil temperature, but these results prove that ammonipm sultalc
quantity may play an important role against AMonosporascus through increasing
soil temperature. Soil temperature reached 42.9 and 43.4°C under 150kg. whereas
it was 459 and 47.0°C under the quantity of 300kg in 2005 and 1006
respectively. Increasing in soil temperature in this study may be duc to the
reaction between ammonium sulfate and micro organisms in the chicken manure
in the experimental site of this study. As Hochmuth (2002) mentioned that the
acidity reaction of ammonium sulfate with farm-yard manure led to increasing
soil temperature due to the high respiration rate and activity of micro organisins
compared with non-farm yard manure treatment. Also, Hochmuth and Dahtan
{2005) reported that the acidity of ammonium sulfate compared to urea resulicd in
increasing soil temperature.

2- Effect of plastic mulch treatments:

As shown in Table (2), soil temperature was significantly affected by plastic
mulch types and number of layers. The highest values of soil temperature were
obtained by using two layers of plastic mulch, which were one black layer above and
the second was a clear below. Soil temiperature under this treatment reached 47 0 and
49.0°C compared with the control treatment (without plastic mulch) which was 360 6
and 38.6°C in 2005 and 2006, respectively. Generally two layers were better than one
iayer and the black onc was better than the clear layer (Table 2). Similar results were
reported by Bonanno and Lamont (1987) who found that the sun light absorpuion
under black plastic mulch was better and soil temperature was higher by 7°C ttum the
clear plastic mulch. Also, Motsenbocher and Bonanno (1989) reported that although
the clear plastic mulch kept the soil temperature higher than the black onc bn 5°C
during the night, but soil temperature during the day was higher by 6 °C than the clear
one. Soltani ef al. (1995) found that soil temperature under black polyethylenc was 45
°C, whereas it was 40 °C under the clear one in the summer seasont. These results are
in agreement with those reporied by Schales and Shelderake (1996). Woll «r ol
(1998) and Daskataki and Burrage (2003).



Table (2): Main effect of ammonium suifate guantity and plastic mulch treatments on soil temperature(®C), 2005 and 2006 seasons

Treatments 2005 season T
June July August
T Meun
Aromonium sulfate (kgffed): | Weekt | Wk2 | Wk3 | Wkd | Mean| Wki | Wk2 | Wi3 | Wid | Mean | Wki1 | Wk2 | Mean |
150 (control ) | 348 (365|367 389367 433! 445|463 | 46.7 | 452 | 475 | 46,6 | 47.0 | 429
300 369 1386|387 410 (388|459 | 474 [ 496 504 | 483 1521 | 495|508 | 459
L.S.D. at (0.05) 1.5 11515116 1.5 1.7 /1.8 (19! 1.8 | 1.8 [ 19 | 1.8 | 1.9 ]| L7
Plastic mulch : ! B H :
Black, one lnyer 353 | 365 | 366 | 395 | 369 § 426 | 425 | 444 | 46 44.0 ] 485 | 455 | 47.0 | 426
Black, two layers 38.6 ‘ 408 | 406 | 425 | 406 | 350 | 465 | 485 494 473 | St6 | 487 | 50.0 46.0
Clear, mne lnyer 328 343 | w6 | 367 1 345 | 401 406 | 426 437 41,7 452 | 428 | 440 | 400
Clear, two lnyers 84 ? 39.2 40.1 42.5 40.1 453 459 47.7 48.2 46.7 1 99 48.0 48.9 45.2
Two layers, a black layer above i |
and & clear lnyer below 39.6 416 | 415 | 436 | 415 | 467 | 474 | 496 | 505 | 485 | 524 | 497 | S10 : 470
Twa layers, a clear lnyer above 1
and a biack layer below 274 39.6 297 41.5 39.5 42.5 45.5 475 ! 487 46.0 50.6 47.7 491 44.8
Control (without plastic mmich) 29.4 313 | 316 L33.5 34 | 372 | 374 | 194 1 397 | 384 | 4la ¢ 392 | 400 | 36.6
L.S.D. at {0.05): 14 {1516 (16 15 16 | 0.7 {107 L7 | 1.7 {19 11919 ] 1.7
2006 season
Ammenium sulfate (kg/fed): 1 ] 1
150 368 3717 377 40,5 A8 433 44.5 463 46,7 45.2 47.5 46.6 47.0 434
300 40.5 434 42.4 439 42.0 46.0 47.4 49.6 | 504 48.4 521 495 50.8 47.0
1.5.D. at (0.0%5): 1.6 | 16 | 1.6 | 1.7 | 1.6 | 1.7 | 1.7 [ 1.8 | 1.9 | 19 | 1.8 [ 1.8 | 1.8 | 1.9
Piastic myaich
Black, one layer 38.2 38.1 83 42.3 193 44.6 448 47.0 48.3 46.1 50.2 47.8 49.0 448
Black, twe layers 41.7 42.6 43.1 455 41.2 47.2 48.8 50.8 51.2 49.5 52.8 51.2 520 482
Clear, one layer 354 364 36.7 39.2 3.0 423 430 45.0 453 4319 46.0 | 45.1 45.5 42.1
Clear, two layers 40.4 41.7 42.2 4.2 | 21 46.1 415 49.7 50.2 483 51.5 | 49.6 50.5 46.9
Twro layers, a biack layer above
snd a clesr Inyer bedow 425 4316 440 453 418 49.0 50,0 560 527 50.4 5.0 | 516 528 49.0
Twe lnyers, a clear tayer sbove
md 2 blsck Inyer below 40.5 41.2 42,0 436 4i.8 .2 481 51.2 50.5 485 518 | 498 50.8 47.0
Camtrol (without piastic maich) 321 328 333 5.6 334 388 40,0 42.2 41.8 40,7 425 | 414 41,9 386
L.S.D. at (0.05): 1.5 [ 15 (16 [ 1.7 [ 1.6 | 1.6 | 1.7 | 18| 1.8 | 1.7 | I8 [ 221 26 [ 1.7
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3- Interaction effect:

Regarding to the effect of interaction between amrmonium sulfate quantity
and plastic muich treatments on soil temperature, data presenied in Tables (3 and 4)
prove that highly significant differences were observed. The highest records were
obtained under both high quantity of ammonium suifate, i.¢., 300kg and plastic mulch
treatment of two layers, the black one above and the second clear layer below. Seil
temperature under this treatment reached 48.0 and 50.9°C in 2005 and 2006,
respectively compared with no plastic mulch treatment {controf) which were 37.5 and
40.2 °C in 2003 and 2006, respectively (Tables, 3 and 4).

B- Soil pH:
1- Effect of ammonium sulfate quantity:

Data presented in Table (53 show that slightly significant differences on soil
pH were recorded due to doubling the amount of ammonium sulfate from 150 to
" 300kg/feddan. Zornoza and Carpena (1992) reported that response of cucumber plants
for extra amounts of ammonium sulfate was limited and had no effect on soil pH
reduction, whereas Af-Harbi (1995) reported that soil pH reduction was observed and
both tomato and cucumber seedlings growth were improved usder extra amounts of
ammonium sutfate (500 kg / ha). Also, Al-Harbi and Burrage (1999) reported that
increasing amumonium sulfate level in the nuirient solution of cucumnber plants under
saline conditions decreased soil pH and encouraged plant growth compared with the
controf.

2- Effect of plastic mulch:

Plastic mulch treatments had no effect on soil pH. The same trend was
ohserved regarding 10 the cffect of interaction between anmmonium sulfate amount
and plastic mulch treatments, no significant differences were noticed on soil pH
{Tables, 6 and 7). These resutts were true in both seasons.

C- Wilt incidence (%):
1- Effect of ammeonium sulfate quantity:

Data in Table (8) show that doubling the amount of anunoninm sutfate from
150 10 300 kegffed led 10 significant reduction in wilt incidence from 489 to 41 4 in
2005 season and from 43.0 to 36.8% in 2006 scason. No sufficient information are
available on effect of ammonium sulfate on melon wilt, but these results prove that
ammonium sulfate amount may play an imporiant role against Afonasporascus wilt of
melon plants. These results in melor wilt reduction may be due to reduction in soil pH
by increasing ammonium sulfate guantity and its acidity effect and reaction. Mertely
ef af. (1991 and 1993) reported that Afonosporascus grow optimally at pH 8 to 8.5 in
vitro, but will grow at pH values up to at least 9. Growth is reduced below pH 7.9 and
inhibited compleiely at pH 7.3, Hochmuth and Dahlan (2005) reported that
ammonium sulfate compared to urea resulted in soil pH reduction to be 7.4 instead of
7.8 with urea and Turnip root yield was improved under these conditions.

2. Effect of plastic mulch treatments:

Sever wilt was developed in both seasons in unireated plants and more than
0% of these plants were lost. (Table, 8). Generally two layers of plastic mulch
caused significant reduction in wilt incidence compared with one layer and the black
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one was effective against melon wilt compared with the dear one. In this sy, two
layers, (a black layer above and a clear laver below) saved more than 65 and 70% of
the plants in 2005 and 2006, respectively to be swvive (Table, 8). Melon wilt
reduction in this treatment may be due to high temperature, it was 47.0 and 49.0°Cin
2005 and 20006, respectively and these temperature acted as a solarization treatment to
be enough to inhibit Monosporascus wilt in melon plants, These results are in
agreement with those reported by Uematsy and Sekivama (1990) and Uematsu ef al.
(1992). They reported that vegetative mycelial growth of Monosporascus is optimal
over the range of 25-35°C, perithecia formation In vitro is optimal at 25 to 30°C,
whereas isolates from Japan had a growth optimum of 28 1o 32°C and were inhibited
above 40°C. Similar results were observed with isolates from the United States and
fsracl (Reuveni ef af, 1983). while an isolate from Libya had an optimum of 45°C
(Hawksworth and Ciccaron 1978). Also Pivonia et a/. (1999) found that the controlled
laboratory tests revealed that exposure of Monospurascus ascospores to 55°C for Shr.
was sufficient for total inhibition of ascospore germination,

J-Interaction effect

Regarding to effect of the interaction between amunenium sulfate quantity
and plastic mulch treatments on melon wilt incidence, dala presented in Tables (9
and10) show that wilt incidence was decreased by increasing amunonium sulfate
quantity with using two layers of plastic mulch, especially when the black layer above
and the clear layer below. This reduction in wilt may be related to high temperature
under these conditions which inhibited growth of Afonosporascus.

D- Fruit yield and its quality:
1- Effect of ammonium sulfate:

As shown in Table (8), slightly significant differences were observed in frnut
yield due to quantity of ammonium sulfate, whereas TSS content didn’t affect by
ammonium sulfate quantity. Doubling the amount of ammonium sulfate increased
total yield as well as marketable yicld, may be due to its acidity effect on soil pH
reduction and this led to wilt reduction and consequently increased melon yield

2- Effect of plastic mulch treatments

Highly significant differences on fruit yield and its quality were
observed due to plastic mulch treatments (Table, 8). The highest values of
infected plants were obtained in untreated plots and these plants had the lowest
yield especially marketable yield. Generally two layers led to higher yield
compared to one layer and the black layer produced higher yield than the clear
one. The highest values of total melon yicld were recorded in plots covered with
two layers especially when the black layer above and the clear one below (Tabie,
8). This increasing in total yield may be due to the high temperatures under this
treatment which were 47 and 49°C (Table, 2) which resufted in wilt reduction of
melon plants. Similar results were obtained by Uematsu and Sekiyama (1990}and
Uematsu ef al. (1992). They reported that AMonosporascus was inhibited above
40°C, and this resulted in increasing melon yield. Also, an isolate from Libya was
increasing inhibited above 45 °C (Hawksworth and Ciccaron, 1978} and this ted
to melon wilt reduction and consequently improved melon yield



Table (3): Effect of interaction between ammonium sulfate quantity and plastic mulch treatments on soil tem rature, 2005 season.

Treatments Soil temperature (c)
' ' June July August
Amimoninm Mean
Sulfate Plastic mulch Weekl!| W2 | Wk3 | Wkd | Mean | Wk1 | Wki | Wk3 | Wkd | Mean | Wk1 | Wi2 | Mean
/fed):
Black, one layer 345 356 | 357 | 382 | 360 | 418 § 416 | 432 | 451 | 429 | 473 | 444 | 458 | 415
Black, two layers 318 399 | 396 ) 418 ] 397 | 442 ) 455 | 417 ) 483 | 464 | 5308 | 479 ) 493 ) 451
Clear, one layer a2 333 1 338 | 357 1 335 | 387 | 396 | 414 | 428 | 406 | 442 ! 418 | 430 | 390
Clear, two layers 7 B2 | 394 | 4.8 | 391 443 | 448 ) 481 | 472 ; 461 | 489 ) 47.0 | 479 ) 4]
150 Two Layers, a black layer above
and a dear layer below 86 404 ) 405 | 427 | 405 | 457 ) 466 | 485 | 49.6 | 416 | S13 | 487 | 500 | 460
Two layers, 2 clear layer shove
and a black layer below 366 | IBS | 388 | 402 | 385 | 418 | 443 | 466 | 478 | 45.1 | 496 | 467 | 481 | 439
Control (without plastic muich) 284 30.2 | 306 [ 325 | 304 | 356 | 365 | 384 | 392 | ¥4 | 408 | 3B9 | 398 | 358
L.S.D. at (0,05); 1.8 16 116 L7 116 | 0T} LT[ 57118 )17 181181181 L7
Biack, one layer 362 374 | 315 0 408 [ 319 ¢ 435 | 434 ] 456 | 472 | 449 | 497 ] 468 [ 482 | 436
Black, two layers 395 417 | 416 | 433 | 415 ; 458 | 475 | 494 ; S05 ) 483 | 525 | 496 | 510 | 469
Cleur, one layer 338 | 353 | 355 ¢ M8 1 356 ! 416 | ALY | 439 | 447 | 429 | 463 | 439 | 451 | 408
Clear, two luyers 398 40,2 | 408 | 432 | 410 | 463 | 471 474 ; 492 ! 475 ) 509 | 49.1 500 | 46.1
Two layers, a black layer above
and a clear fayer below 40.7 428 [ 425 | 446 | 426 | 477 ( 483 | S0.8 | 514 | 495 | 515 | S50.7 | Sl | 480
300 Two layers, 2 clear layer above
and 2 biack layer below B3 407 | 406 [ 427 | 405 | 432 | 467 | 485 | 497 | 470 | 516 | 488 | 502 | 459
Control (without pinstic mulch) | 30.4 | 325 | 327 | 346 | 325 | 389 | 383 ! 405 [ 403 | 395 | 415 | 396 | 405 | 375
L.S.D. at (0.05): 1.6 | 1.6 ] 17719 | 1.8 | 1.7 (18! 1.8 19 |18 ] 19 202019
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Table (4): Effect of interaction between ammoniom sulfate quantity and plastic muich treatments on soil temperature, 2006 season.

Treatments Soil temperature (c)
June July | August
Sulfnt = N 1 I - '( e T () ‘r r & A 1' e ‘r | o s Mean
e i o ¥ ¥ x o = |3 x x = |3 a

ety Plastic mulch FARE-SRE-SRE-E AR A T A

tg/fed): ‘ : | 1 | 1 i
Black, cne layer 362 | 360 | 362 | 40.0 | 370 | 430 | 433 | 455 | 462 | 445 | 477 | 466 | 472 | 429
Black, two layers 399 | 40.8 | 409 | 437 | 413 | 462 | 471 | 493 | 493 | 480 ‘ 503 | 49.8 | 500 | d46.4
Clear, one layer 330 | 340 | 340 1 370 | 345 | 405 | 414 | 434 | 433 | 420 | 448 | €34 | 441 | 402
Clea, two layers 387 | 407 | 403 | 423 | 40.5 { 452 | 461 ' 48.3 1 486 | 471 \ 488 | 481 | 484 | 453

150 Two luyers, a black layer above | ‘ [ , :
ad 2 clear luyer below 408 | 419 | 418 | 446 | 422 | 474 | 488 | 463 | 508 483 | SL2 | 501 | 06 | 470
Twe layers, a clear luyer sbove
and a biack Inyer below 385 | 394 | 394 | 420 | 398 J 433 | 464 | 512 | 486 | 474 | 49.4 | 483 | 490 | 454
Control {without plastic mulch) 306 | 312 0 313 | 341 | 318 | 374 | 386 | 407 | 403 | 392 | 405 | 402 | 403 | 371
L.S.D, at (0,05); 16 11,7 1.8 11811718 18 18119 |18 19|19 19 1.8
Black, one layer 403 ] 402 | 414 | 446 | 416 | 461 | 463 | 4R6 | 504 | 478 | 527 | 49.1 | S0.9 | 467
Black, two layers 436 | 445 | 454 | 473 | 452 | 483 | 505 | 524 [ 532 1 St | 554 | 527 | 540 | 56
Clear, one layer [ 378 387 | 395 | 41e | 393 ) 442 | 445 | 464 | 473 l 456 | 413 | 468 | 471 | 440
Clear, two layers D421 | 428 ( 4.l ] 462 | 08 | 471 | @9 | st | s19 | 493 | 842 51y | 526 | 487

300 Two layers, a binck layer above i : |
and 2 clear layer below 442 | 453 1 463 | 460 | 454 | 504 | 513 | 538 | 47 | 525 | se7 | sa2 | sa9 | 509
Two Iayers, a clear layer above ! l
and 2 biack inyer below 425 ) 430 | 444 | 452 | 438 | 452 | 494 | S1.3 | 525 | 496 | 543 | 514 ) 528 | 487
Control (without plastic mulch) | 336 | 345 t 353 1 371 | 354 { 402 | 413 [ 43.7 | 434 J 42 | 445 | 427 | 436 | 402
L.S.D. at (0.05): 1.7 1.8 1919 18] 1819191919 2.0(2.0[20] 19

66L1 *rouL MO Aupy SI B sngviaduis 1108 J0 1927



Table (5): Main cffect of ammonium sulfate

antity and plastic mulch treatments on soil

H, 2005 and 2006 seasons

Treatments 2005 season
June July August Mean
Ammonium sulfate (kg/fed): | Week2 | Wi3 | Wia Meal Wkl | WK2 | Wk3 | Wk4 | Mean | Wki | Wk2 | Mean
150 { control ) 82 |82 0 81 | 82 | 81 | 81 |81 |80 | &1 [ 80 | 80 | 80 8.0
300 8.2 8.1 8.0 8.1 8.0 79 738 1.7 78 | 77| 17 7.1 7.8
L.S.D, at (0.05) n.s. B.s. | s | ps lps. [ 02 | 02 | 02 | 0.2 % 02 )02 | 02 0.2
astic mulch:
Black, one layer 8.2 81 8.0 8.1 8.0 80 2.9 1.8 1.9 1.8 7.8 18 1.9
Black, two layers 82 8.1 8.0 8.1 8.0 8.0 79 78 19 18 78 78 19
Clear, one tayer 8.2 8.1 8.0 8.1 80 8.0 7.9 78 7.9 18 7.8 18 19
Qlesr, two layers 8.2 8.1 8.0 8.1 8.0 20 7.9 1.8 1.9 7.8 7.8 7.8 1.9
Two lnyers, a black layer above amd 2 |
clear layer below 8.2 8.1 8.0 8.1 8.0 8.0 19 7.8 1.9 78 7.8 18 19
Two layers, a clear layer above and a
bisck layer below 82 8.1 8.0 8.1 8.0 8.0 19 18 1.9 78 1.8 78 1.9
Control (without piastic mulch) 8.2 8.1 8.0 8.1 a0 8.0 1.9 1.8 1.9 18 7.8 1.8 1.9
L.S.D. at (0.05): n.s. B.S | RS | NS | N8 jns | nS NS | DS | NS | AS | DS n.s.
2006 season
Ammonivm sulfate (kg/fed):
150 8.0 8.0 19 8.0 1.9 19 19 78 1.9 1.8 1.8 7.8 18
300 8.0 19 7.8 7.9 1.7 16 1.6 1.6 7.6 1.6 1.6 1.6 1.6
L.8.D. at (0,05): ns. LS. ns. ns. 0.2 0.2 0.2 0,2 0.2 0.2 | 0.2 0.2 0.2
Plastic mulch :
Biack, one layer 8.0 79 7.8 7.9 18 17 1.7 11 17 7.7 11 7.1 1.8
Black, two layers 8.0 7.9 18 1.9 18 1.7 1.7 .1 17 1.1 1.7 1.1 7.8
Clenr, one lnyer 80 7.9 7.8 1.9 78 1.7 11 L 17 149 1.9 17 7.7 18
Clear, twe layers 8.0 19 18 7.9 78 11 7 | 12 1.7 7 1.1 7.7 18
Twao lnyers, » black layer above and a |
ciear bayer below 8.0 19 18 1.9 78 1.7 1.1 1.7 1.7 1.7 11 1.1 18
Two lnyers, a clear layer above and a
black inyer below B.0 1.9 18 1.9 18 7.7 1.1 1.7 1.1 1.7 ‘ 1.1 7.1 78
Control (without pisstic mulch) 8.0 1.9 18 19 18 7.7 177 1 11 1.1 1 11 1.1 7.8
1
L.S.D. at {0.05): n.s. mS | MS | mS ! oms | oms [ S | o ns [ mS | ms | s | ns ns.
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Table (6): Effect of interaction between ammonium suifate

Treatments

Plastic muich

Black, one layer

Binck, twelayers

Clear, one layer

Clear, two layers

Twao layers, a black layer above
and a clear layer below

Twe layers, a clesr layer above and
a biack layer below

Ceontrol (witheut plastic mulch)

L.S.D. at (0.05);

Black, one layer

Black, two layers

Clear, one layer

Clear, two layers

Two layers, a black layer above
and a clear layer below

Two layers, a clear layer above and
a black layer below

Contyol (without plastic mulch)
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