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Improvement of Growth and Chemical

Composition of Tomato Plants under Saline
Environmental Conditions.
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Castel Rock cv. tomato plants were grown under saline
calcareous soil conditions (Ras Sudr region) during 1995-
1996 and 1996-1997 growing seasons .

The trcatments were : soil amendments : town refuse (T R) at
20 ton/fed. . sulphur (S) at 500 kg / fed. and a mixture
between them . in addition to control treatment . foliar spray
with Zn as ZnSO; and K as KO at conc. of 0.0, 0.2and 0.4
% for each and the interaction between all previous treatments

Growth characters of tomato plants significantly increased
with application of town refuse . as wellas. 0.4 % Znor 0.4
% K,O foliar spray and town refuse + 0.4 % Zn treatments .
Minerals content (N.P.K and Zn) in shoots of tomato plants
was increased with T R application . 0.4 % Zn and 0.4% K,0
foliar spray treatments . The interaction between T R In
combination with S and 0.4 % Zn foliar spray 8ave the
highest concentration of Zn in tomato shoots. On the contrary.
all treatments under study decreased Na content . Sulphur
treatment exhibited the lowest Na content in plants .

Key vords: Tomato, Town refuse, Sulphur, Zinc,
Potassium, Soil amendments, foliar spray.

Zroomato (l)’COPersicon esculentum, Mill) is the most important veggable
opei gf_rown in Egypt. In 1997, the area cultiv'atgd with tomﬁato in the
The ield was 401329 feddans and its productivity was 5873441 tons
affectzglls of SO_Uth Sinai governorate are lngh]y calcareous and arg
Nutrient with salinity . These soils are very poor in organic matter al;]
use of elements. Moreover, the irrigation in this area de'pends on the

low quality water such as underground and drainage water.
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The use of such water in addition to the soil properties has led to a

decrease in tomato productivity .
organic manures contain microorganisms which

decompose the complex compounds in soil to a}/ailable macro and
micronutrients for plants . Therefore, town refuse is expectted improve
the chemical and physical properties of soil, as well as redl.lcmg the soil
reaction (Khalil et al, 1991) and improve growth and yield of pl-ants
(Duch, 1979-b and Khalil er al., 1991). In Egypt , Atef (1 992) , noticed
that application of soil organic amendments decreased soil pH, and
combination of organic and inorganic amendments led to further
lowering of soil pH and increased plant growth, dry weight and N
content of plants as compared to control . Cerda ef al., (1984 -b) found
that , top growth of tomato plants was affected more than root growth
by changes in the amount of S supplied .

Niazi and Tahira (1987) showed that Zn had negligible effects on
plant growth and morphology of tomato when plants received 5 kg Zn
as Zn Cl, and treated withNaClat0,5, 10, 25 and 50 meq / liter in
medium which contained clay/organic matter/sand (2:1:1) . In another
study Agwah and Mahmoud (1994) mentioned that , 3 foliar sprays of
OiZS% Zn sulphate , increased leaf dry matter percentage of tomato
plants .

Behboudian and Anderson (1990) reported that sufficient
potassium in plants showed larger leaf area and increased growth of
plants ,while plant growth was significantly reduced in case of
potassium deficiency . Lopez and Satti (1996) found that the addition of
potassium to the saline nutrient solution increased leaf number and leaf

fresh weight of tomato per plant .

Duch, (1979-a) mentioned that the highest Zn levels were found
in soils treated with town refuse compost (T RC.) and the uptake of
these micronutrients by tomato plants was also highest in plants
receiving town refuse compost (T RC.) which also improved physical
properties of soil . Further more, Sotomayor(1979) reported that the
content of P and K increased in plants received town refuse compost
than plants which not treated with town refuse. Kampfer and Z i‘l)s
(1967) found that the uptake of N and P by fodder beet was enha:xc:c;

by sulphur application .

EL-Sherif et al. (1994) found that under sajj iti
N Ine condit
apjiications (5 or 10 kg / fed.) resulted in an increase in l(lfgzhzlil

Generally
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uptake , but a decrease in Na and Mg uptake . Satti ef al.(1994 -a)
found that stem and leaf growth were significantly reduced by sali
but growth was enhanced following irrigation when K was added to the
nutrient solution .The addition of potassium to tomato plants under

saline soil conditioris is very important, as the addition of KCl in the
medium reduced Na" accumulation in plants (Guerrier , 1995) .

nity

The objective of this work was to study the effect of soil
amendments (town refuse and sulphur), as well as, foliar spray with

zinc and potassium on growth and minerals content of tomato in Ras
Sudr , South Sinai Governorate .

Materials and Methods

The field work was carried out in the experimental farm of the
Desert Research Center at Ras Sudr, South Sinai Governorate , during
the growing seasons of 1995 - 1996 and 1996 - 1997 .

The physical and chemical properties of the soil at the depth of 30
cm and the chemical analysis of the saline irrigation water were

berformed according to the methods described by Richards (1954) and
Jackson (1958) (Tables A-C).

The design of experiment was split split plot according to Thomas
and Hills (1975) with three replicates . Every replicate included 36
treatments which were combinations of four soil amendments, three
zinc concentrations and three potassium concentrations . The area of the

experimental unit was 1/400 fed.and consisted of three rows, each row
was one meter width .

The treatments, soil amendments assigned to the main plots had
four treatments , control (without soil addition) , town refuse (T R) at a
rate of 20 ton/fed., agricultural sulphur (S) at a rate of 500 kg/fed. and
combination between T R(20 ton/fed.) + S (500 kg/fed.). Zinc was
arranged in sub plots and sprayed as zinc sulphate at concentrations of
0.0 % , 0.2%and 0.4 % and potassium oxide was arranged in sub sub
plots and sprayed at concentrations of 0.0 %, 0.2 %and 0.4 %.

Town refuse was applied to the soil at three weeks before
transplanting in the bottom of the rows , covered with soil and irrigated
three times before transplanting . The chemical composition of town
refuse (Table D) was determined according to Jackson (1958).
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Agricultural sulphur was added to the spil three weeks before
transplanting , mixed with the upper ten centimeters of the soil and
irrigated three times before transplanting for oxidation according to
Atef (1992) . Zinc and potassium were sprayed on plants as Zn SO, and
K20, three times i.e. after 3, 6 and 9 weeks from transplanting .

Seeds of tomato cv. Castle Rock were sown on August Iomand
15® for the seasons 1995 and 1996, respectively in a media mixed of
peatmoss + vermiculite + sand (1:1:1), in seedlings plastic salver .The
nutrient solution was sprayed on seedlings in nursery at a rate of 2%
three times , after 10, 20 and 30 days from sowing . Seedling were
transplanted 40 days after sowing at a distance of 20 ¢cm and irrigated
with saline water from ground well (4198 ppm NaCl) . Calcium
superphosphate , ammor:ium sulphate and potassium sulphate were
added to the soil at the rates of 300,300 and 150 kg/fed.respectively .
All fertilizers applications were divided into four equal parts and were
applied beside the transplants in the front of the irrigation water.
Fertilization was carried out 2, 4, 6 and 8 weeks after transplanting. The
normal cultural practices of growing the crop were used .

Growth characters :
Five. plants were randomly taken from each plot 70 days after
transplanting as a representative sample for the following vegetative

growth measurements : Plant height (cm) , fresh weight / plant (gm)
and dry matter percent of shoots .

Chemical composition :

Dry matter Percentage of plant tissues : was estimated by method
of _(A-O-A-Q-, 1975) . The mineral content of plant shoots were
estnmaFed using the wet ashing procedure for the dry powdered samples

by H.uphrles (1956) and Frie ot al. (1964) respectively . The methods

descrlb.ed . by Brown ang Lilliland (1964) were used for the
determmz}tlon of potassium anq sodium and zinc was determined using
the Atomic Absorption Spectrometer (Unicum 929).
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TABLE (A). physical properties of the experimental soil at 30 cm. depth.

(%) of Particle size distribution ( mm )
CaCOa Coarse Fine Total Silt Clay Class
% sand sand sand (0.05 - < texture
RS (1-05) (025-0.1) (1-0.1) 0.002) 0.002 )
56.99 53.68 27.60 81.28 7.95 10.77 Loam sand

TABLE (B). Chemical properties of the experimental soil before transplanting.
Organic Saturation soluble extract
PH EC matter  Soluble anions (meq /1) Soluble cations ( meg/1)  Nmg: Gypsum Zn
déSm’ % €O, HCO; SO, CI__Ca. Mg~ Na K 100gm (% ppm
o1 412 0.635 2 069 119 279 223 231 135 061 184 0.15 2.17

TABLE (C). Chemical analysis of the irrigation water.

pH EC Anjons (me 1) Cations(me /1)
dSm' COy HCOy SO cr Ca. Mg~ Na K
7.87 6.56 - 274 2082 4384 2025 1385 3478 0.25

TABLE (D). The constituents of applied town refuse.

Moistur Macronutrients (%) ,

Content Organic Total C/N P05 K,0 Na'( %)
(%) C N ratio Total Soluble Total  Soluble Total Soluble
233 20 1.1 20:1 13 0.54 3.5 097 1.13 0.5

Micronutrients (PPM)
Fe Zn Mn Cu
Total Soluble Total Soluble| Total Soluble Total Soluble
1300 740 960 4 316 39 375 84

TABLE (E). Chemical properties of the expemimental soil after harvest at 30
cna. depth.
Organic Saturation soluble extract

PH EC matter  Soluble anions ( meq /1) Soluble cations (meq/1) N mg: Gypsum  Zn
dsm' (%) CO; HCOy 8Os ClI_Ca_ Mg~ Na K 1t0gm megil ppm

& 805 363 054 - 058 008 25.23 19.08 2.16 12.75 0.38 163 277 193
" 785 1.82 128 - 147 1183 3.1 486 2.89 704 044 293 481 721
et 768 169 048 - 0.53 1216 3.77 633 3.21 547 042 1.03 544 931
*ee* ] 812 174 096 - 0.86 1192 3.68 508 3.56 5.84 042 241 496 1207

]

Chemical porperties of the control soil. _
**  Chemical porperties of the soil which was treated with town refuse.

***  Chemical porperties of the soil which was treated with a su}phur.
*¥E% Chemical porperties of the soil which was treated with a mixtur of tow
and sulphur .

n refuse
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Results and Discusion

Growth characters :
Growth characters of plants as expressed by plant height, plant
weight and dry matter (%) are presented in Table (1) .

Soil amendments :

Soil amendments significantly increased growth characters of
tomato plants as compared to control treatment in both the growing
seasons . Town refuse addition at a rate of 20 ton/fed. , exerted
significant increase in plant height, fresh weight and dry matter (%) of
tomate plants as compared to contro! . Similar results wera reported by
Atef (1992) and Said (1997) . The positive response of plant height and
fresh weight may be due to release of mineral nutrients from town
refuse , which decreased the harmful effects of salinity on plant growth
(Khalil et al, 1991 and EL-Sersawy ef al,, 1992) . The increase in dry
matter percent of tomato plants treated with town refuse may be
explained by the observation mode by Sotomayor (1979) and Anid e
al., (1983) that town refuse decreased osomotic pressure in solution and
improved the uptake of nutrients required by plants .

Sulphur application had a beneficial effect on growth parameters
of tomato plants in both growing seasons. Similar finding was reported
by Tandon (1984) and Said (1997). The beneficial effect of sulphur
addition to the soil may be due to microbial oxidz ion process in soil
and decrease of soil pH, and increased availability of plant nutrients
.(Stromberg and Tisdale, 1979) | Sulphur application also led to an
Increase in fresh weight of shoot and dry matter (%) which was
probably' a result of improving biological processes and accumulation
of organic components in the cells of plants (Stefanov, 1980).

The combination of TR + § increased plant height, fresh weight

- dlry matter (%) of tomato plants significantly as compared to
control .
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TABLE 1. Effect of soil amendments, zinc and potassium application on growth
characters of tomato plants during 1995-1996 and 1996-1997 seasons.

Seasons 1995-1996 1996-1997
Charct]  Plant Fresh [ Dry Plant Fresh | Dry matter
; height (cm) | weight | matier | height (cm) | Weight (%)
Treal. - . m) (%) (gm)
ont. 29.20 73,65 15.38 32.33 89.16 17.24
TR 60.21 23499 19.99 67.18 259.41 21.05
.S 37.42 116.85 17.25 34.18 138.09 19.03
TR+S 49.48 158.68 17.63 57.17 187.58 18.86
[SD.at005] 0.71 | 035 | 1.94 326 ] 0.08 | _0.07
Zny 41.24 129.24  16.82 47.55 152.05 18.45
Zny 45.05 147.83 1746 50.53 169.71 18.93
Zn- 45.97 161.04 18.36 52.23 183.93 19.75
S.D. at 0.05 036 [ 0.19 [ 233 69 | 006 [ 0.06
Ko 39.08 13G.37 L1.°§ 9.3 [2C.53 R0
Ky 44.65 147.06 1747 51.05 169.61 19.00
K- 44.93 151.68 17.99 54.17 175.54 19.44
.5.D.at 0.0 040 [ 028 [ 2.50 12 | 008 [ 0.0/

Foliar spray :

Data illustrated in Table (1) shows that , zinc sulphate application
as foliar spray on tomato plants significantly increased plant height,
fresh weight and dry matter (%) of tomato plants as compared to
control . The growth characters gradually increased with increasing Zn
concentration up to 0.4 % . These results agree with those obtained by
Kalloo (1586) . This may be due to the effect of zinc sulphate in
increasing prot=in production and increase photosynthetic rate (Chaplin
and Westwood, 1980) . Also zinc may be able to improve the
microorganisms content in cells which contribute to bioprocessing and
accumulating of different components in the cell (Agwah and
Mahmoud, 1994) .

The effcet of potassium on tomato plants showed a positive and
significant response on growth characters which increased with
increasing concentration up to 0.4 %, except on dry matter during the
first season which was similar to control . These results are in
agreement with those obtained by Mengel and Viro (1974) who found
that tomato plants supplied with higher K rates grow better . This may
be due to the role of potassium in increasing photosynthetic processes
which in turn increases growth and dry matter accumulation (Agwah
and Mahmoud, 1994 and Said, 1997) .
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The efTect of interaction : | o
The effect of soil amendments and zinc application on growh

characters of tomato plants is shown in Table (2) . The highest values of
plant height, fresh weight and dry matter (%) was obtained with town
refuse at 20 ton/fed. + 0.4 % ZnSOs , followed by T R at 20 ton/fed. + §
500 ke/fed + 0.4% ZnSO,, followed by sulphur 500 kg/fed. +0.4 9,
ZnSO. . The observed increase in growth may have been due to indirect
effect of soil amendments on plants nutrients and the effect of zinc ip
decreasing the harmful effects of salinity (Kalloo, 1986 and Khalil ¢/

al., 1991).

TABLE 2. Effect of soil amendments and zinc foliar spray on growth
characters of tomato plants during 1995-1996 and 1996-1997

SeASONS.
Characters 1995\ 1996
plant height (cm) fresh weight (gm)  dry matter (%)
Treatment Zng Zny Zny Zng Zmy Zn. Zny, Zny Zn,
Contorl 278 296 304 621 751 83.7 147 152 163
Town refuse (TR) | 363 61.7 62.5 2124 2369 2556 19.2 19.7 209
Sulphur 343 388 392 101.2 1225 1268 166 173 178
TR+S. 46.6 50.1 51.7 141.2 1588 178.0 168 17.7 183
LSD atC.03 0.7 4.7 0.1
1996 \ 1997
Contorl 302 329 339 783 904 989 168 169 18.0
Town refuse (TR) [ 63.8 68.2 69.5 240.7 258.5 279.0 20.4 208 219
Sulphur 416 440 456 1220 143.7 148.5 186 189 195
TR+S. 545 570 60.0 167.2 186.3 209.3 18.1 18.9 19.6
LSD at 0.03 0.4 3.4 0.1

The results in Table (3) show the effect of interaction between
soil amendments and potassium concentrations on growth parameters of
tomato plants . The promising treatment was obtained with town refuse
20 ton/fed. + 0.4% K,0 conc. . Similar results were obtained by Atef
(1992) and Said (1997) . This may be attributed to the beneficial effects
of organic matter and potassiun in decreasing of the salinity effects and
its role on soil pH and EC values (Khalil, ef al., 1991 and Atef, 1992).
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TABLE 3. Effect of soil amendments and K;O foliar spray on growth characters
of tomato plants during 1995-1996 and 1996-1997 seasons.

haractcrs 1995\ 1996
plant height (cm) fresh weight (gm) dry matter (%)
Treatmen Ko . K, Ka Ko Ki K Ky K, K-
Contorl 26.8 294 315 63.0 76.8 8l.1 15.1 15.3 15.8
TR 532 616 569 2308 2332 2560 195 199 205
Sulphur 335 379 409 1106 1180 121.3 169 172 177
TR+S. 453  49.7 335 1531 159.6  163.3 174 176 17.9
LSD at 0.8 4.6 0.2
0.05
- A 1996\ 1997

Contorl - 293  33.0 347 79.0 91.6 96.9 8.9 17.2 17.6
TR 509 688 72.8 2526 2568 2688 206 210 2 1.6
Sulphur 389 444 479 1318 1396 1430 186 190 194
TR+S. 522 580 613 178.8 1904 1935 186 1838 19.2
LSD at 0.6 2.3 0.1
0.05

Chemical composition of tomato plants :
Effect of soil amendments :

Results in Table (4) indicate that town refuse was effective in increasing N,
P. K and Zn content in tomato plants . The favorable effect of town refuse
on N and P may be due to its beneficial effect on soil reaction and the
availability of nutrients to plants , in addition to the nutrient supply
contained in T R . Similar results were reported by Sotomayor (1979 ) and
Khalil ef al., (1991) . Town refuse treatment increased sodium content in
shoots of tomato plants during 1995 - 1996 which may have been due to the
large amounts of Na contained in T R . The increase in zinc content of
tomato plants due to T R may have been due to the large amount of zinc
contained in T R. These results agree with those obtained by Duch (1979-a).
The stimulative effect of sulphur on N, P and K content of plants may be
due to increased availability of nutrients and rapid conversion of N and P
into organic sulphur compounds . Similar results were obtained by Martinez
el al. (1983) .Also sulphur treatment significantly decreased sodium content
In tomato shoots .
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TABLE 4. Effect of soil amendments, zinc and potassium application op Miner.
content of tomato plants during 1995-1996 and 1996-1997 seasons . "l
Characters|  Total N (%) P (mg' 100 gm) K (%) Na (%) 7
95 96 9§s~97 95.96 96:97 95\96 96197 95196 96\97 95%%
Treatments Soil amendments ==t )
Control 275 288 228 242 287 373 052 053 070 g
Townrefuse [ 421 413 34l 343 401 451 060 049 082 g
Sulphur | 319 329 268 274 362 382 043 040 078 g3
TR+S | 403 383 304 302 425 442 054 041 085 g9
ISDat 005 013 010 428 355 022 007 002 009 001 00
Zn application
8 313 276 285 326 379 057 051 067 073

Zm 3.2
Iny 357 350 285 289 369 410 051 045 073 080
Zns 379 399 293 297 411 439 048 041 095 089
LSDat005 | 0.07 007 440 3.69 013 008 002 000 001 001

K application

Ko 3.38 3.37 274 280 3.34 3.82 0.57 0.51 0.94 0.91
K 3.55 3.55 285 290 3.73 4.18 0.51 0.45 0.76 0.80
K. 3.72 3.68 2296 300 3.98 4.29 0.48 0.41 0.66 0.72

ISDat0.05 | 006 007 550 3.60 0.13 0.15 0.02 0.02 0.01 0.01

Zinc content in tomato plants increased significantly with sulphur
tratment ,which agrees with those reported by Aulakh and Pasricha
(1986) .

~ Mixture of TR + S treatment caused a significant increase in total
nitrogen , phosphorus and potassuim content in tomato plants . This
may be expected because T R contain macro and micronutrients, in
addition to the effect of S on decreasing soil pH and enhancing nutrient
uptake . These results are in harmony with those obtained by Khalil ef
al. (1991). Morover sodium content significantly decreased with T R
and sulphur application. This reduction may have been due to the role
of sulphur in decreasing the harmful effect of salinity by increasing the
leaching of sodium,_with irrigation water ( Guerrier , 1995). In addition ,
T R and S significantly increased Zinc content in shoots of tomato
plants . S decreased soil pH and make some micronutrients more
available to plants , aswell as TR application provided the soil with
large amount of zinc . These results are in the same line with those
obtained by Duch (1979-a) and Khalil et a/. (1991).

Effect of foliar spray :

As shown in Table (4) zinc sulphate significantly increased NPK
content in shoots of tomato plants. The NPK content increased with
Increasing Zn concentration up to 0.4 %. These results are in line with
those reported by EL-Sherif er al (1994). Also, Zn apllication
significantly increased zinc content of tomato plants . These results

agree with those obtained by Barsoum et a/. (1990) on cowpea . Zinc

Desert Inst. Bull.. Egypt, 50, No. | (2000)

CamsScanner  Ligs d>guaall


https://v3.camscanner.com/user/download

IMPROVEMENT OF GROWTH AND CHEMICAL ... 87

application also significantly decreased sodium content of tomato

plants. The highest decrease was more pronounced with 0.4 % zinc
conc.

NPK  content significantly increased in tomato plants with
potassium application . The highest increases were obtained with 0.4 %
K;0 concentration . These results may be due to the role of potassium
in, photosynthetic process and carbohydrates status which is considered

to be the base of building other components like protein and nucleic
acids (Kastori et al., 1987).

However, sodium and zinc contents of tomato plants significantly
decreased with increasing potassium conc. up to 0.4 % . The decrement

may be due to the role of potassium in decreasing the harmfitl effect of
salinity and regulate the osmoticum of cells . These results are in
agreement with those found by Guerrier (1995) .

Effect of interaction :

The effect of soil amendments and zinc application show that soil
amendments + zinc treatment led to a significant increase in N,K and
Zn content in tomato plants , while P content showed insignificant
increase (Table 5) . During the first season, the highest increase of N,K
and Zn was obtained with town refuse + 0.4% Znand T R+ S + 0.4%
Zn treatments , respectively . On the other hand, Na contents was
significantly decreased in all treatments . The highest decrease was
related to sulphur + 0.4 % Zn treatment . These results may be due to
the beneficial effect of the soil amendments and zinc treatment which
enhanced the nutrients in soil solution and decreased the harmful effect

of salinity and enhanced the growth. Similar findings were reported by
Atef (1992) and Salem ef al., (1988).

As show in Table (6) soil amendment and K,O had no significant
effect on N, P, K and Na contents in tomato plants, while zinc content
increased significantly with T R + 0.4 % K,0 application.

The highest values of growth parameters were obtained with T
R + 0.4 % Zn treatment . While the highest values of N.P.K and
Zn content in shoots attributed with T R +S + 0.4 % Zn q\1n treatment

Desert Inst. Bull., Egvpt, 50, No. 1 (2000)
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TABLE 5. Effect of soil amendments and zinc foliar spray on meniral content of
tomato plants during 1995-1996 and 1996-1997 seasons .
“haracters 1995 1996
Total N (%0) P (mg 100gm) K (%0) Na (°0) Zn (ppm)
Treatments Zno Zny Zmy Zng Zny Znma 2o Zmy Zni Znog Zny  Zn: Zng Zny  Zn,
Contorl 2.54 2.81 290 221 227 237 263 2.78 3.17 0.57 0.52 049 0.54 0.70 0.386]
Town refuse |3.92 4.14 4.57 329 343 352 364 4.03 428 067 0.58 0.54 0.77 0.76 0.93
Sulphur 288 228 342 261 270 271 321 361 4.02 045 043 041 0.66 0.73 0.94
TR-S 278 4.04 426 295 301 315 3.60 429 4.92 061 052 048 073 0.75 1.08
LSD at 0.05 0.15 NS 0.25 0.03 0.01
1996 1997
Contorl 253 2.85 327 236 242 246 341 368 381 0.58 053 047 0.52 060 0.7]
Town refuse | 3.68 2.09 4.61 340 340 348 411 446 491 0.55 047 044 0.86 0.87 0.88
Sulphur 292 325 3.71 269 273 280 357 3.73 4.09 0.44 040 036 0.71 0.77 0.85
TR +S 3.38 3.80 431 294 300 313 409 4.51 474 049 039 035 0.90 0.96 1.13
LSD at 0.05 NS NS 0.15 NS 0.02 L

TABLE 6. Effect of soil amendments and K;O foliar spray on meniral content of

tomato plants during 1995-1996 and 1996-1997 seasons.

haracters 1995 1996 ‘
Total N (%) P (mg 100gm) K (%) Na (%) Zn (ppm) '
Treatments K KN Kk & & B Ok & KK KOk UK ORE UK ;
Contorl 361 274 200 219 228 238 2.54 290 3.11 0.57 052 049 078 0.78 0.64 ;
Town refuse | 3.98 4.20 4.45 327 341 356 3.71 408 4.27 0.65 0.59 0.55 1.00 0.76 0.70 ,
Sulphur 300 319 338 258 267 277 331 371 392 048 042 039 092 0.77 0.64 ,
TR-S 300 400 4.17 293 300 316 3.82 429 4.62 0.58 053 050 1.05 0.83 0.69 '
LSD at 0.05 NS NS NS NS 0.021 .
1996 1997 i
Contorl TR1 285 298 233 242 250 331 3.69 390 057 0352 049 069 0.60 0.54 :
Town refuse | 3.96 4.16 4.26 332 343 353 4.23 4.46 4.83 0.56 047 043 098 0.85 0.79 {

Sulphur 3.12 3.29 3.47 267 274 282 345 402 4.02 0.45 0.39 036 0.88 0.77 0.67
TR-S 350 389 4.01 289 302 315 421 4.54 4.64 046 041 036 111 099 0.89 i
LSD at 0.05 NS NS NS NS 0.015 :
l‘
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