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ABSTRACT

The percentage of infection in freshly harvested grains was higher in Giza 163
cv. than Sakha 69 cv. in season 1994 but the opposite was noticed in season 1995.
Grain infection was increased during storage. In 1994, applying 40 Kg N/feddan in
Sakha 69, or 40 Kg N+16 Kg P/feddan in Giza 163, reduced infection in wheat grains
stored for 6 months, however, 16 Kg P/feddan was quietly promising for both cvs., in
1995 season. All fertilization treatments lead to decrease aflatoxins production by
Aspergillus flavus in grains of both tested cultivars. Applying 80 kg N+16 kg P,Os/fed
minimized the total amount of aflatoxins in grains of Giza 163 and Sakha 69 cvs.
Treatments including phosphorus showed fewer amounts of aflatoxins than those
containing nitrogen alone.

In Sakha 69 cv., grain infection was clearly decreased at zero time by using
Fe+Mn+Cu in both seasons and Fe+Zn+Cu, Mn+Fe+Zn, and Fe+Mn+Zn+Cu in season
1995. In Giza 163 cv,, grain infection at zero time was reduced by all tested treatment,
except Fe+Mn+Zn+Cu, in season 1994 and Mn+Fe+Zn only in season 1995. Meanwhile,
% grain infection in both wheat cvs., Sakha 69 and Giza 163, was also decreased,
particularly in season 1995, by applying Fe+Mn+Cu, Fe+Zn+Cu, Mn+Fe+Zn and
Fe+Mn+Zn+Cu. Among tested combinations of microelements, Fe+Mn+Cu, and
Mn+Fe+Zn were the best for minimizing averages of % grain infection in both wheat cvs.,
during both season. Aflatoxins production by A. flavus inoculation in wheat grains stored
for 6 months was decreased when growing wheat plants were sprayed once at tillering
stage with any combination of the tested microelements compared to the control (plants
not sprayed). Among microelements combination, Fe+Mn+Zn+Cu resulted in production of
the lowest amount of total aftatoxins.

Field-fungicide treatments had no significant effect on germination of stored
grains. Applying ammonium sulphate at 1000 ppm gave the lowest mould infection in
freshly harvested grains, however, after storage for 6 months 500 ppm of Sumisclex
50 gave the lowest infection percentage. Moisture content in freshly harvested grains
was decreased with all fungicide treatments and was aimost the same in both
seasons. The lowest decrease in moisture content was obtained with 500 ppm of both
Tecto and Sumisclex 50, after storage period. Spraying wheat plants at milk stage
with any of the tested chemical treatments reduced the production of aflatoxins by A.
flavus. The highest reduction was achieved by Rovral 50, while the lowest reduction
- was for Sportek 45%.

INTRODUCTION

Wheat is a highly versatile food product, which provided one fifth of the
calories for the world's population. It is widely grown all over the world in five
of the six continents therefore it was the major grain growing area of North
America, Europe, Asia and North Africa (Bushuk and Rasper, 1996).
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However, many ~mould fungi are attacking the grains and change their
characters during transporting methods and stored houses (Sinha and Sinha,
1991 and Sauer and Pomerany, 1992). Effect of macro- and microelements as
well as fungicides treatments under field conditions on production properties
and quality of wheat grains was studied by many workers (Salet et al., 1992;
Bonfil et al 1998, Pavlov, 1998 and Savitri et al, 1998). No studies
concerning post-harvest effect of these treatments during storage on wheat
grains characters and percentage of grains infection with mould associated
fungi. Therefore, the present investigation was planned to studying the
possible changes in percentage of grains infection, some grain characters
after storage period and aftatoxins production in wheat grains infected by A.
flavus during storage as affected by some field practices i.e. fertilization with
macro- and microelements as well as field spray with some fungicides or
ammonium sulphate.

MATERIALS AND METHODS

Complete randomized block design with 3 replicates was used to
perform the following field experiments durmg 2 successive seasons 1994
and 1995 The plot area was 3X3.5 m’. Two wheat cultivars i.e. Sakha 69
and Giza 163 were used.

1- Macroelements applications:

Five fertilizer treatments including 2 levels of N- (40 and 80 kg N/fed)
fertilizer, each alone or combined with single level of P-fertilizer (16 kg
P,Os/fed) in addition to control "without fertilizer" were used. Nitrogenous and
phosphorus fertilizers were applied in form of calcium nitrate (15.5% N) and
calcium super phosphate 15% P,0Os, respectively. Amounts of fertilizers were
added in two equal doses, one half at first irrigation and the other half at the
second of irrigation.

2- Microelements applications:

Micronutrient solutions containing Mn, Cu, Fe, and Zn were prepared by
using (g/l distilled water) 0.012 g Manganese sulphate (MnS0,4.2H,0); 0.025 g
Copper sulphate (CuS0,.5H,0);, 0.004 g Ferrous sulphate (FeSQ,.7H,0); and
0.088 g Zinc sulphate (ZnS04.7H,0), respectively. Combined solutions
containing Fe+Mn+Cu; Fe+Zn+Cu; Mn+Fe+Zn; Zn+Mn+Cu; and Fe+Mn+Zn+Cu
were sprayed on plants at tillering stage at rate of 600 lffeddan. Distilled water
was used for spraying plants in control treatment. Concentrations of the 4 tested
microelements were selected within the physiological range suggested by
Marschner, (1995), which have no toxicity for treated plants.

3- Chemical-control treatments:

In this experiment, plants of Sakha 69 cv. were sprayed once at milk
stage with any of two concentrations i.e. 500 and 1000 ppm of six chemvcal
compounds included five fungicides nameiy, Tecto' 41.8%, Sumisclex? 50%,
Rovral® 50%, Sportak* 45% and Topsin- M® 70%, and the laboratory chemical

compound ammonium sulphate.

1-(Thiabendazole) 2-(4-thiazolyl) benzimidazole
2-(Procymidone) N (3,5 dichlorophenyl) 1,2.dimethyl cyclopropane- 1,2 dicarboxymide
3-(lprodione)1- vsopropyl carbomyl 3-3 (3, 5. dichlorophenyl) hydratlon
4-(Prochoraz) 1-(N-propy!-N-(2,4 6-trichlorphenyt) ethyl carbamoyl) imidazole
5-(Thiophanate methyl) 1,2-bis(3-methoxycarbonyi-2-thioureido) benzene.
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Grain samples (approximately 2 . kg) were randomly taken (after
harvest) from each treatment and stored for 6 months in plastic bags under
laboratory conditions. Then, three small sub-samples (replicates) withdrawn
from each, at zero time and at the end of storage period and subjected to the
following estimates as affected by the tested field trials:

1- Percentage of infected grains was calculated by the aid of dissecting
microscope according to the following equation (Eisa et al., 1996a):

Numb f infected grains
Infection % = o> O 9r8nS »100

Total number of grains

2- Percentage of grain-moisture was determined by using Motamco
apparatus Serial No. K 2668 USA.

3- Percentage of grain germination was evaluated on blotter paper and
calculated after 7 days at 25° C.

As for effect of the tested field trials on production of aflatoxms
preparation of grain samples (from season 1995}, infestation with A. flavus-
spore suspension, incubation and other steps necessary for determination of
afiatoxins in grains were carried out as described by Abdel-Mageed, et al.,
{2001) "In Press”

Data obtained were subjected to the proper analysis of variance
according to (Snedecor and Cochran, 1989).

RESULTS AND DISCUSSION

Effect of N- and P- fertilization:
A- On percentage of grain mould infection 6 months after storage:

it is clear from data presented in Table (1) that the percentage of
grains infection at zero time was higher in Giza 163 cv. than Sakha 69 cv. in
season 1994 but the opposite was noticed in season 1995. At zero time in
1994 season, percentage of grain infection showed quite decrease,
compared with control, by applying 80 kg N/fed and 80 kg N/fed + 16 kg
P,Os/fed for Sakha 69 and Giza 163 cvs., respectively. In 1995 season, all
fertilization treatments caused noticeable increase in infection of grains of
both cvs., compared with control one.

The same “data in Table (1) showed that, % grain infection particularly
in 1994 season-was greatly increased 6 months after storage compared with
infection at zero.time. This was true in all tested fertilization treatments. On
the other hand, in.season 1994, % infection in Sakha 69 cv., was remarkably
decreased after 6 months from 18.7% "in control" to 13.3%, 15.3% and
. 17.7% by using 40"N", 16"P" and 80"N"+16"P", respectively. In case of Giza

163 cv., % grain infection was decreased from 21.3% to 15.3%, 15.0%, and
17.7% by using 80"N", 40"N"+16"P", 80"N"+16"P", respectively. Meanwhile,
"~ in 1995 season, the fertilization treatments 16"P" only caused appreciable
reduction in % grain infection after 6 months of storage of both cvs. ompared
-with control.
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Table (1): Effect of some fertilization treatments on percentage of grains
infection of harvested wheat grains of two cvs. at zero time 6
months after storage "in two successive seasons 1994 and

1995".
[ % infection in 1994 % infection in 1995
Fertilization | Atzerotime| After6 At zero time After 6
treatment "Kg months iMean v months Mean
"N" andlor |Sakh: Giza |Sakha| Giza Sakha: Giza |Sakha; Giza :
"P"IFeddan | a69 : 163 [69cv.| 163 69cv.: 163 |69cv.: 163
cv. | o, cv. Cv. cv. |
Control 82 : 94 1187|1213 :1440| 86 : 71 | 99 | 88 | 860
40 "N 99 11001 1331273:15131 99 | 86 [ 100 | 93 : 945
80 "N" 6.3 11004280153 :1490| 101 : 92 | 103 : 99 : 988
16 "P" 91 11191153 1233:1490} 97 : 93 | 96 : 82 {920
40'N"+16"P") 80 © 91 [ 2131150 :13351 92 : 87 | 97 ' 98 | 935
B0'N"+16"P"| 109 7.9 | 17.7 | 17.7 1355] 104 : 100 | 102 102 1 10.20
Mean 8.73 . 9.72 119.05119.98 : 14.37 | 9.65 : 8.82 | 9.95 | 9.37 : 945
L.S.D. at 5% for 1994 1995
Cultivar (C) 0.567 0.03
Fertilizer (F) 1.243 0.06
CxF 1.758 0.08

Table (2): Effect of N, P and N/P fertilizers and wheat cultivars on
production of aflatoxins in grains stored for 6 months and
infested with A. flavus.

Aflatoxins conc. (ug/kg Wheat)
Treatments Cv. B, B, G, G, Total
Control (zer0) Sakhab9 | 522 — 303 434 596 | 19.45
Giza 163 | 4.45 & 378 560 384 | 17.76
Sakha69 | 419 372 515 326 | 16.32
40N Giza 163 | 404 364 513 312 | 1593
Sakha69 | 4.05 « 347 = 502 @ 215 | 1469
80N Giza 163 | 392 352 517 319 | 1580
16 kg Sakha69 | 292 | 221 | 237 | 159 | 9.90
Giza163 | 2.81 | 229 @ 262 @ 263 | 1035
Giza 163 | 293 | 214 | 256 | 241 | 1004
AON*IBP  okha69| 301 | 201 243 | 252 [997
Sakha69 | 264 | 191 | 296 @ 199 | 950
8ON+16P Giza 163 | 231 | 153 245 . 181 | 810

B- On productivity of aflatoxins by A. flavus in grains stored for 6

months:

Data in Table (2) indicate that, all fertilization treatments lead to
decrease aflatoxins production in grains of both tested cultivars compared to
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the control. Treatment with 80 kg N+16 kg P,Os/fed gave the best result and
decreased the total amount of aflatoxins to 8.10 and 9.50 ug/kg grains
compared with 19.45 and 17.76 pg/kg grains in control treatments of Sakha 69
and Giza 163 cvs., respectively. It is also clear that treatments including
phosphorus showed good results and gave fewer amounts of aflatoxins than
those containing nitrogen alone. Treatment with 40kg N/fed gave the highest
amount of aflatoxins in both cultivars, which was, however, less than the
control in aflatoxins By, B, or G, and G,, while aflatoxins B, and G, less than
aflatoxins B, and G, under all treatments. Prasad and Pathak (1987) found
that aflatoxin B; was produced in varying amounts in the 7 rice, 11 wheat and
3 maize cultivars infected with a toxigenic strain of A. flavus. Payne (1992)
reported that aflatoxin By produced in corn grains is potentially hepato-
carcinogen. Aspergillus flavus can grow and produce this aflatoxin in corn
either in field and storage. Also, Eisa et al. (1996b) found that the production
of aflatoxins by A. flavus was affected by grain moisture content also the
concentration of aflatoxin B, was higher than aflatoxin B,. The production of
aflatoxin was increased by increasing storage temperature, grains moisture
content and storage period. '

Effect of spraying wheat plants at tillering stage with different
combinations of microelements
A- On percentage of grain mould infection 6 months after storage:

The data in Table (3) indicated clearly that, the tested micronutrient
treatments exerted different effects on % grain infection of both examined
wheat cvs during both seasons. In Sakha 69 cv., grain infection was clearly
decreased at zero time by using Fe+Mn+Cu in both seasons and Fe+Zn+Cu,
Mn+Fe+Zn, and Fe+Mn+Zn+Cu in season 1995. In Giza 163 cv., grain
infection at zero time was reduced by all tested treatment, except
Fe+Mn+Zn+Cu, in season 1994 and Mn+Fe+Zn only in season 1995.
Average % infection during both seasons either at zero time or 6 months after
storage was, in general, relatively lower in Sakha 69 than Giza 163 cv.

Meanwhile, % grain infection in both wheat cvs., Sakha 69 and Giza
163, was clearly decreased particularly in season 1995 by applying
Fe+Mn+Cu, Fe+Zn+Cu, Mn+Fe+Zn and Fe+Mn+Zn+Cu. Among tested
combinations of microelements, Fe+Mn+Cu, Fe+Zn+Cu, and Mn+Fe+Zn
were the best for minimizing averages of % grain infection in both wheat cvs.,
during both season. Applying Fe+Mn+Zn+Cu in season 1994, and
Zn+Mn+Cu in season 1995 induced the highest percentage of grain infection
compared with control either at zero time or 6 months after storage. In fact, all
the tested microelements i.e. Fe, Mn, Zn, and Cu, might be important, in
general, as micro nutrients for growth and sporulation of several fungi when
present at relatively smaller concentrations in growth substrate. In the present
work, the residue of these microelements, remained adhered on surface or
absorbed inside grains, may be higher than those needed for optimum fungal
activities "growth, sporulation" and consequently the infection by storage
mould fungi was decreased. Thus, the varied reduction in % infection of
stored wheat grains, after applying these microelements under field
conditions, could be attributed directly to their toxicity or indirectly to the
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antagonism between their ions. Bilgrame and Verma (1981) mentioned that,
higher concentrations of Zn often prove toxic and may even lead to
mutagenic changes in the fungal organism. In the past, Apparao, (1959)
observed that the toxic effect of copper was almost cocunteracted by Fe and
Mn ions, whereas zinc appeared to enhance the toxicity of copper. The toxic
effect of copper and its antagonism by ions was also noted by Koffler et. al.,
(1947) in penicillin production by Penicillium chrysogenum.
Table (3): Effect of microelements as field treatment on percentage of
wheat grains infection of two cvs. stored for 6 months in 2
successive seasons 1994 and 1995.

% infection in %394 . % infection in 1395
. After 6 . After 6
‘Micronutrient | Atzerotime | - -l o Mean Atzerotime | oo Mean
| treatments Sagg (13;52; Sakha (15i623a Sakha C15éz3a Sakha (13%23a
a : _
oV b oev 69 cv. ov. 69 cv. ov. 69 cv. o, |

Control 6.70 :10.06) 21.0 | 25.7 : 1587 8.91 { 817 | 9.26 | 863 | 8.74
FetMn+Cu | 598 : 9.68 | 12.0 | 16.0 1 10.92| 7.24 : 826 | 7.41 1 7.77 760
FetZn+Cu [10.13: 975 | 223 [ 120 11355] 647 : 9.88 | 6.82 | 810 | 7.82 _
Mn+Fe+Zn |16.70: 595 | 19.0 | 10.7 11059 | 529 : 7.91 | 519 : 7.26 | 6.41
ZntMn+Cu | 863 : 9.41 | 21.7 | 28.0 1 16.94 | 10.81:10.11| 9.95 : 9.73 1 10.15

FetMn+Zn+Cu[10.11: 11.81] 25.0 | 350 2048|821 931 | 885 812 ' 862

Mean 8.04 : 944 12017 {21.23:14.73]| 782 894 | 7.86 827 | 8.2

L.S.D. at 5% for 1994 1995
Cuitivar (C) 2100 0.01
Fertilizer (F) N.S. 0.012
CxF 4.513 0.02

B- On productivity of aflatoxins by A. flavus in grains stored for 6
months:

Data in Table (4) showed that, aflatoxins production in wheat grains
stored for 6 months was decreased when growing wheat plants were sprayed
once at tillering stage with any combination of the tested microelements
compared to the control (plants not sprayed). Amounts of aflatoxins produced
in grains in control treatments reached to 19.45 and 17.76 ng/kg grains of
Sakha 69 and Giza 163 cvs., respectively. Among microelements combination,
Fe+Mn+Zn+Cu resulted in production of the lowest amount of total aflatoxins,
which reached 10.57 and 9.48 ug aftatoxins/kg of Giza 163 and Sakha 69
cvs.. respectively meanwhile spraying with Fe+Mn+Cu produced the highest
amount of aflatoxins in grains of both cultivars, but it was still less than the
control. : ' '

In fact, formation of aflatoxins may be influenced by several physical
and chemical factors such as temperature, moisture, and chemical
composition of the air, internal environmental factors (content of nutrients and
growth factors) and the chemical nature of the substrate. Biological factors
such as host species, physiological condition of the host at time of infection,
host age, protective barriers in the host, inoculum size, microbial competition
and difference in genetic make up of both the host and infecting strain, also
affected aflatoxin formation. (Hesseltine, 1983 and Spicher, 1989).
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Table (4): Effect of spraying plants of 2 wheat cultivars with different
combination of microelements on aflatoxins produced in
grains infected with A. flavus after 6 months from storage.

Aflatoxins conc. (uglkg Wheat)

Treatments Cv. B:1 : B: G G2 Total
Contol (ero) Sakha69 | 522 | 393 | 434 | 595 | 1945
Giza163 | 445 | 378 | 5690 | 384 | 1776

Sakha69 | 377 327 | 498 | 320 | 1524

Fe+Mn+Cu Giza163 | 399 = 320 455 | 334 [ 1508
ForzmeC Sakha69 | 310 231 334 | 199 | 1074
Giza163 | 302 233 409 | 214 | 1158

Sakha69 | 339 234 375 T 150 | 1107

Mn+Fe+Zn Giza163 | 354 ' 201 | 400 | 274 | 1209
Sakha69 | 246 | 214 | 363 | 142 | 965

Zm+Mn+Cu Giza163 | 234 | 212 | 399 260 | 1105

Sakha 69 249 209 354 136 9.48
Giza 163 225 208~ 38 @ 243 10.57

L Fe+Mn+Zn+Cu

Effect of spraying wheat plants with some chemical compounds:
A- On percentage of grain mould infection 6 months after storage:

Data in Table (5) show that all fungicide treatments have no significant
effect on the germination percentage of grains during the 2 seasons.
However, germination percentage was high especially in case of ammonium
sulphate at 500 ppm. Hunje et al. (1981) found that there was no decrease in
germination of seeds treated with fungicides during 6 months of storage.
Germination of untreated seed was markedly decreased after 3 months of
storage, which could be attributed to seed infection.

With regards to the percentage of grain infection, it was clearly higher
in the second season than the first one especially after storage period. The
lowest infection (2.6%) was obtained with 1000 ppm of ammonium sulphate
and the highest one (7.3%) with 500 ppm of the same salt in the first season
(at zero time), while 6 months after storage 500 ppm of Sumisclex 50 gave
the lowest infection percentage (20.7). On the other hand, 500 ppm of Rovral
caused the highest one (42.7%). The highest percentage was obtained with
500 ppm of ammonium sulphate and the lowest one with 500 ppm of
Sumisclex 50. The same trend was obtained in the second season. Gupta ei
al. (1990) found that Bavistin, Compogran-M, Captan and Dithane M-45
reduced the incidence of fungi and increased germination rates, after 24
months storage of wheat grains, compared with untreated one (control). Ali
(1992) concluded that application of benomyl or thiourea can decrease grain
infection and its deterioration during storage and maintain high grain quality.
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Table (5): Effect of spraying plants of wheat Sakha cv., with some
chemical compounds on % grain-mold infection, % grain moisture
., content, and % germination at zero time and 6 months after
storage in 2 successive seasons 1994 and 1995.
% of mold Grain Moisture
Conc. infection content%
PPM. |AtZero: After 6 i At Zero : After 6 | At Zero: After6
time imonths: time imonths| time ! months

% germination

Chemical treatment

Season 1994
Tecto 41.8 %

500 | 40 | 213 . 1040 1110 | 973 | 991
160071 42733 1023771020 1 963 o4 s
5001320710407 1141 | 943 952
16001 48403 T 1033 L 1020 943645
500 13342 1093100 917956
1600717327 3007 1043 7T 10.90 [ 955 967
: 50015272937 71087 1040 | 955 965 |
Sportak 45% 1000164001143 1180 [ 977 Tes8
500 | A7 700 ad T es 4
100071740 410 1103 1150 | 930 ¢ 923
Ammonium suphate 200 | 734207 11407 1190 17990 970
1600128 387 1190 T 1240 19437 965
Control 4573075071090 ] a0 960
L.SD at 5% 131 1236 | 0625 : 0501 | NS NS

Season 1995
Tecto 41.8 %

Sumisclex 50 %

Rovral 50 %

Topsin

500 413 © 2613 | 1039 { 1391 | 981 99.3
1000 | 460 : 3260 : 1048 : 1421 | 96.3 97.1
500 370 . 2182 : 1061 1218 | 949 95.2
1000 | 4.24 : 40.96 : 10.92 i 1498 | 943 94.7
500 392 4136 : 1071 : 1520 | 9456 95.4
1000 | 3.16 | 3314 : 10.26 : 1438 | 971 98.2
500 493 : 2815 : 1018 | 1395 | 955 96.3
1000 | 514 : 3591 : 1183 | 1444 | 978 96.7
500 321 3720 1 1116 : 1458 | 951 94.3
1000 | 410 : 4263 : 1178 : 1561 | 947 94.7
500 591 4454 : 1146 | 1586 | 987 99.1
1000 | 283 : 39.69 : 1161 : 1492 | 97.3 98.3
- Control  |. 450 : 3514 : 1216 : 1411 ] 93.0 96.0

LS.D at5% 013 : 0.21 002 : 005 | 020 N.S.

Sumisclex 50 %

Rovral 50 %

Sportak 45%

Topsin

Ammonium sulphate

Grains moisture content was decreased with all treatments and was
almost the same in both seasons before storage, while increased in all
treatment in both seasons except in case of Tecto (41.8), Sumisclex-50 and
Sportak 45% in 500 ppm concentrations in the second season. The lowest
decrease in moisture content was obtained with 500 ppm of both Tecto and
Sumisclex 50, while 1000 ppm of ammonium sulphate gave the highest
moisture content after storage period.
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B- On productivity of aflatoxins by A. flavus in grains stored for 6
months:

Effect of spraying wheat plants at milk stage with some fungicides and
ammonium sulphate on aflatoxins production is shown in ‘Table (6). Data
obtained show that all fungicides and ammonium sulphate reduced the
production of aflatoxins by A. flavus compared with the control except in case
of G, with Rovral 50% (500 ppm), which was higher than the control. The
highest reduction was achieved by Rovral 50 with its both concentration (500
and 1000 ppm), while the lowest reduction was for Sportek 45% with its 2
concentrations. It is remarkable that the highest concentration (1000 ppm) of
all tested fungicides and ammonium sulphate was better than the lowest
concentration (500 ppm) in reducing the amount of aflatoxins produced by the
fungus A. flavus. '

Wilson et al. (1983) showed that, several alcohols and aldehydes
exhibited high effect on both A. flavus, which severely restricted growth,
sporulation and aflatoxin production. - Several natural and chemical
compounds such as chamomile, cinnamon, potassium benzoate, mycocurb,
sodium bisulfite, amonia and propionic acid were also effective in preventing
or reducing aflatoxin production on maize grain (Bangkok, 1986; Ilangatntilek
etal., 1987); Cardona et al., 1992 and Sinha et al.,, 1993).

Table (6): Effect of fungicides as field treatments on aflatoxins
produced in Sakha 69 wheat cultivar inoculated with A.

flavus.
Aflatoxins conc. (ug/kg wheat)
Treatments Conc. PPM By B, Gy G, Total
Control 4.21 3.73 5.35 3.46 16.75
500 2.52 1.67 3.97 2.1 10.27
Tecto 41.8
1000 2.34 1.53 3.41 2.01 9.29
500 3.72 2.50 4.96 2.98 14.16
Sumisclex 50
1000 3.53 1.90 3.98 2.64 12.05
500 2.31 0.95 2.33 1.52 7.11
Rovral 50
: 1000 2.25 0.81 2.01 1.43 6.5
500 3.77 2.54 4.81 3.98 15.1
Sportek 45% 1
1000 2.79 2.28 4.24 3.25 12.56
500 2.73 2.83 3.53 217 11.26
Topsin
1000 3.01 2.01 3.75 245 11.22
500 3.03 2.04 3.90 2.56 11.53
Ammonium sulphate
1000 2.94 1.99 3.74 2.12 10.79
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