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Abstract

Greenhouse experiments with naturally infested field soil indicat-
ed that there was no interaction between the herbicides pendimethalin,
fluometuron or norflurazon and the microelements manganese sulfate,
sodium molybdate or sodium chloride on cotton stand and on the qualit-
ative or quantitative status of rhizosphere microfiora 14 and 28 days af-
ter planting (DAP). However, a significant interaction was found between
herbicides and microelements on the emergence percentage 4 DAP and
on the percentage of plants forming the first true leaf 11 DAP. Herbi-
cides or microelements singly showed some influence on cotton stand
and population of rhizosphere microflora depending on the treatment
and the grélp of microorganisms (fungi, bacteria or actinomycetes). The
qualitative identification of rhizosphere was not affected within treat-
ments. The herbicides pendimethalin and fluometuron decreased cotton
stand 14 and 28 DAR but all the three herbicides increased percentage
of moderately discolored roots and decreased the population of R.Solani
(AG-4) in soil samples as compared with no herbicide treatment .
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INTRODUCTION

Sore-shin disease caused by Rhizoctonia solani kuhn belonging to anastomosis
group (AG-4) presents an annual problem reducing the number of standing cotton
plants. The behavior of plant paihogens and occurrence of root diseases are distinct-
ly related to certain rhizosphere phenomena ( Curl 1982). Ecology and dynamics of
rhizosphere microflora are greatly affected by agricultural practices that stimulate
or restrict root growth (Bowen and Rovira 1991). In this study, the effect of herbi-
cides and microelements; singly or combined, on the population of rhizosphere mi-
crofiora of cotton seedlings were studied in relation to the incidence of disease
caused by R.Solani (AG-4) in naturally infested soil.

MATERIALS AND METHODS

The experiments were carried out to investigate the effect of 3 herbicides and
3 microelements (separately or in combinations) on the disease incidence, population
of rhizosphere microflora and the host plant. The experiments were established in
the greenhouse (20-26 C) during the winter of 1991, in Tifton loamy sand soil (fine
loamy, siliceous, thermic, plinthic, paleudult; pH 6.0-6.4 ; 2.5 % organic matter) at
the department of plant pathology, Coastal Plain Experiment station, University of
Georgia, Tifton, GA (USA). Soil collected from fields previously cropped with cotton
after peanut and naturally infested with R.Solani AG-4 was dispensed in plastic pots
(22 cm in diameter, 1.8 L soil). Cotton seeds of the cultivar Delta pine 90
(Gossypium hirsutum L) delinted and treated with the fungicide combination carboxin
+ PCNB , were planted at 20 seeds /pot (2 seed/hole in 10 holes, 2 cm deep and 5
cm apart). Four replicates were used in each experiment and each replicate consist-
ed of 2 pots (pne for rhizosphere samples and the other for stand counting at several
intervals) . Samples of rhizosphere soil were taken (5 plants/replicate) 14 and 28
days after planting (DAP). Rhizosphere suspensions were prepared by shaking the
root system of 5 plants in 100 ml! sterile, demineralized water for 5 minutes. These
suspensions were used to determine the population of microflora (fungi, bacteria and
actinomycetes per gram of dry weight of rhizospher soil) by the dilution plating
technique (Wollum 1982). Then , roots were rated for disease severity (Sumner
1985), and the total chiorophy!l content of the green leaves was measured and total
chlorophyll content of the green leaves was measured and calculated (Procotor
1981). Also the relative percentage of the root system area was measured (Carley
and Watson 1966), and then the 5 plants were air dried for 7 days at 20 C and



EFFECT OF HERBICIDES AND MICROLEMENTS ON COTTON SEEDLING DISEASE 335

weighed. The populations of R.solani from soil samples (the excess soil after shaking
the plants) were assayed with a mhltiple-pellet soil sampler (Henis et al. 1978) on
tannic acid-benomyl agar media (TABA) as reported by Flowers (1976) and modified
by Sumner and Bell (1982) .

Preliminary studies of several agar media indicated that (OAES) Ohio state
Agar (Schmithenner and Williams 1958) was satisfactory for identifying fungi; Pep-
tone-Dextrose-Rose Bengal Agar (modified by Johnson 1957) was superior for as-
saying populations of fungi, and soil Extract Agar (Allen 1975) was superior for as-
saying populations of both bacteria and actinomycetes. Identification of fungi to
genus or species was based on gross and microscopic colony and fruiting character-
istics on OAES plates using the unaided eye and the light microscope. Some colonies
were identified to genus and others (which were rarely isolated) were not identified.
Actinomycetes and bacterial colonies were enumerated quantitatively using a binoc-

ular miroscope.
1 . Effect of herbicides :

Three herbicides commonly used in cotton fields for weed control
(norflurazon, fluometuron and pendimethalin) were applied to soil in pots at the rec-
ommended rates (1.1, 1.7 and 1 kg a.i. / ha , respectively ), just after planting and
before watering. Control pots were sprayed with 200 ml water/pot. In this experi-
ment, a completely randomized design was used. Data were recorded weekly as per-
centage of standing plants and rhizosphere samples were collected 14 and 28 DAP.

2 . Effect of microelements :

Three microelements were tested separately to investigate their effect on the
disease incidence, rhizosphere microflora and the host plant in a completsly random-
ized design. Forty grams of cotton seeds were soaked for 4 hr. in 0.1% solutions of
manganese sulfate monohydrate (MnSo4 H20 , 32 . 51% Mn), sodium molybdate
(NaMo04.2 H20,39.6% MO) , sodium chloride (NaCl, 60.66 % cl) or sterilized demi-
neralized water (as a control treatment). Seeds of all treatments were planted im-
mediately after soaking. Stand counts were recorded weekly.

1 . Interaction between herbicides and microelements :

In this experiment, microelements and herbicides were tested in combinations.
Cotton seeds treated with microelements were planted immediately after soaking
and the herbicides were sprayed then at the recommended rates on the soil just af-
ter planting. Stand counts were recorded 4,6,10,14,19,28,33 and 40 DAP. Plants
forming the first true leaf were observed daily until 14 DAP. A split-plot design
was used with herbicides as main plots and microelements as sub-plots.
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RESULTS
Identification of soil fungi from the experimental samples : ‘

Penicillium funiculosum was the only species of Penicillia that could be identi-
fied. Aspergillus fumigatus, A.terreus and A.niger were the most commonly identi-
fied Aspergilli. Fusarium tricinatum, F.solani and F.oxysporum were the only identi-
fied Fusaria. Other fungi not identified to species were Rhizopus spp., Trichoderma
spp., Mucor spp., Gliocladium spp., Neocosmospora spp., Chaetomium spp., Diplodia
Spp., Phoma spp., curvularia spp. and Helminthosporium spp. .The identified colonies
from soil pellet plates were mostly Rhizoctonia solani, R.zeae and Laetisaria arvalis.
Most of these species were frequently isolated from rhizosphere soil of cotton
seedlings in all experiments.

Influence of herbicides on the disease incidence, quantification of
rhizosphere microflora and the host plants :

The herbicide pendimethalin and fluometuron significantly decreased cotton
stand when herbicides were applied separately, and all herbicides significantly in-
creased the percentage of moderately discolored roots (Root index 3,4) and de-
creased the population of R.solani AG-4 in soil pellet samples compared with the no-
herbicide treatment (Table 1-A). The relative percentage of the root system area
was greatly decreased by all herbicides 28 DAP and the number of fungal CFU were
significantly increased 14 DAP (Table 1-B). In contrast, the population of actinomy-
cetes and bacteria were not affected by herbicidal treatments 14 or 28 DAP. Bacte-
rial CFU at 28 DAP, although increased to about 3 folds, yet the change was not sta-
tistically different.

The restricted growth of cotton roots by all herbicides, particularly by pendi-
methalin followed by fluometuron, was visually observed but there was no differ-
ences in dry weights among treatments . However, using the amount of absorbed or
adhered solution (of 6 parts calcium nitrate and one part water) by the root system
as a parameter confirmed the effect of the herbicides on the growth of cotton roots
(Table 1-C) . The total chlorophyll content of leaves was not affected by the herbi-
cides as calculated in mg/m2 (Table 1-C). -

The statistical analysis, using T-test, showed a significant correlation be-
tween the herbicidal effect on percent stand 28 DAP and the percentage of moder-
ately infected roots, population of R.solani AG-4 in soil, the root system absorption
and total chlorophyll contentt. The correlation between standing plants and the quan-
tification of rhizosphere microfiora was not significant. )
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Influence of microelements:

The influence of microelements on the different parameters are shown in
Tables (2-A), (2-B) and (2-C). Soaking cotton seeds in a solution of manganese sul-
fate significantly increased the percentage of stand 14 DAP and decreased the per-
centage of plants with moderate root disease after 28 DAP compared with the con-
trol treatment. None of the microelement treatments had a significant effect on
percent stand 28 DAP, plants with severe root disease 14 or 28 DAP, or the popula-
tions of R.Solani G-4 14 or 28 DAP. However, the population of R.solani AG-4 28
DAP was agreater than 14 DAP (Table 2-A). Results in Table (2-B) and (2-C) indi-
cate non-significant influences of microelements on the host plant parameters or the
rhizosphere microflora except the population of actinomycetes 28 DAP.

Table 1-A.* Effect of herbicide on standing plants, disease severity, and Rhizoctonia
solani AG-4 (28 DAP).

Root Diisease
% Stand 28 Severity Soil Pellet piates
daysafte % % Number CFU2
Herbicide Planting Moderate Severe of colonies R.Solani AG-4
Pendimethalin 36.5B 38.3A 83A 6.6 A 3.4 BC
Norflurazon 42.0A 25.0S 6.7 A 6.9A . 2.0C
Fluometuron 36.1B 33.3A 5.0A 7.7 A 3.9B
No-Herbicide 40.3 A 10.0B 0.0A 6.7A 6.1 A
LSD (P-0.05) 3.5 14.5 12.1 2.5 1.4

X Means followed by the same letter in each colum or sub-table are not significantly
different (P-0.05).

Y Root disease severity : 1-<2. 2 -10 , 3-11 - 50,4 - > 50% discolorntion or decay, and
5- dead or dying plants. % moderate - % of plants rated 3 or 4 in the root dis-
ease index or 5 % severe - % of plants rated 4 or 5 in the root disease severity
index.

X CFU - Colony forming units per 100 g of oven - dried soil.

Influence of herbicides and microelements:

In general, there was no interaction between herbicides and microelements
except in the percent emergence 4 DAP and the percentage of plants forming the
first true leaf 11 DAP. Figure (1) presents the interaction between herbicides and
microelements on the perectage of stand 4 DAP (early emergence), where distilled
water increased the percent stand in the nonherbicide treatment compared to treat-
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Table 1-B. Effect of herbicide on relative size of the root system and the population
of microflora in 1 g oven dried rhizosphere soil of cotton seedlings.

Relative Size CFUY CFUy CFUY
of Root System " Fungi Bacteria Actinomycete:

Herbicides (%) 28 DAPX 14 Days 28 Days1 4 Days 28 Days 14 Days28 Day

Pendimethalin 40.7 B 0.20 A 0.9A 102.3A 182.6A 0.05A 0.3A
Norflurazon 33.6B 0.19 A 0.6A 443A 237.6A 0.03A 0.14A
Fluometuron 204Cc 0.19A 0.5A 57.8A 247.3A 03A 0.1A
No-Herbicide 909 A 0.07B 0.4A 63.7A 75.0A 0.04A 0.2A
LSD (P-0.05) 9.4 0.04 1.4 75.2 205.0 0.024 0.3

X Relative percentage of absorbed solution (calcium nitrante) compared to 607 mg ab-
sorbed by root system of non-treateds plants (Replicate 1).

Y CFU - Colony forming units per 1 g oven dried soil rhizosphere in millions.

Table 1-C.* Effect of herbicide on cotton plant.X

Root Dry weight / Total chlorophyll
Absorptiony Plant contentx
Herbicides (mg) (mg) inmg / m2

Pendimethalin 439 B 423 A 5.573B
Norflurazon 3628 422A - 5.212B
Fluometuron 220C 392 A 7731 A
No-Herbicide 657 A 437A 6.334AB
LSD (P-0.05) 102 82 . 3.2

X Means of 2 time intervals (14 and 28 DAP)
Y Weight of absorbed solution by root system.
X Number are divided by E-10.
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Table 2-A. Effect of microelements on percent stand, root disease seveity, and pop-
ulation of Rhizoctonia solani Ag-4.X

Root Disease Severityy
% Stand 14 Days 28 Days CFU/100 & D.Soi
Microelements 14 Days 28 Days % Mod. % Sev. % Mod. % Sev. 14 Days 28 Days

Manganese sulfate

Sodium oot 62.5A S55A 328A 26.1A 6418 438A 1.3A  34a

_dihydrate 4228 48.2A 32.8A 27.0A 87.5A 57.8A 1.2A 24
Sodium Chloride

(Deionized water) 53.2AB  39.8B  33.3A 28.1A 823A 547A  2.6A DIEA

46.9AB  38.3A 333A 266A 82.8A 50.0A 22A 464
LOS(P005) . ya9 192 09 65 143 249 16 25

X Means of herbicide treatments.

Y Root disease severtiy : 1-<2, 2-2-10, 3-11-50, 4 - > 50% discoloration or decay, and
5- dead or dying plants. Percentage Mob. - Plants with root index of 3.4. or 5.
Percentage Sev. - Percentage plants with a root index of 4 or 5.

Table 2-B.* Effect of microelements on the populations of microflora in 1 g oven
dried rhizosphere soil of cotton seedlings.

Relative %x CFUY CFUY CFUY CFUY
of root are Fungl Bancterin . Actinomycetes

Microelements 14 Days 28 Days % Mod. % Sev. % Mod. % Sev. 14 Days 28 Days|

Manganese sulfate

hyd
Sodum mowbaate. 48-SA  37.9A 053A 0.57A 294A 431A 0010A 0038
_dihydrate  49.7A  40.3A  0.13A 0.85A 221A 4.17A 0.006A (.06AB
Sodium Chloride 4
(Deionized water) 99.9A  38.5A  0.12A 0.72A 1.92A 5.44A 0.005A 007AB

57.5A  389A 0.20A 0.99A 2.12A 4.63A 0.009A 0.10A
LDS (P-0.05) 277 196 042 05 153 231 00063 (06

X Relative percentage of absorbed solution (calcium nitrate compared to 449 mg ab-
sorbed by the root system of 5 non-treated plants at 14 days and to 959 mg
of the same treatment at 28 days.

Y CFU - colony forming units per 1 g oven dried soil rhizosphere in millions .
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Table 2-C. Effect of microelements on the host plant.X

Root Area ¥ Dry Weight / plant Total chlorophyill
(mg) (mg) ContentsX(mg/m2
Microelements 14 Days 28 Days % Mod. % Sev. % Mod. % Sev. 14 Days 28 Days
Manganese sulfate

~ monohydrate 479A 928A 383A 956A 4.75A 6.56A

S e . 491A  988A  268A  813A 8.75A 5.94A

S(%d;%?ifgoagteer) 591A 943A 436A 774A 7.62A 5.87A

567A 950A 467A 7628A 3.88A 6.33A

LDS (P-0.05) 173 179 220 265 5.84 1.51

X Means across herbicide treatments.
Y Weight of absorbed solution by root system.
X Numbers are divided by E-10.

* Means followed by the same letter in each column of each sub table are not significant-
ly different (P-0.05)..

ments with microelements, and had the lowest percentage of early emergence in the
presence of the herbicides norflurazon and pendimethalin. Soaking cotton seeds in
sodium molybdate showed the opposite trend. The microelement treatment of manga-
nese sulfate significantly increased percent stand in presence of the herbicide nor-
flurazon compared with all other treatments.

The effect of interaction between herbicides and microelements on percentage
of plants forming the first true leaf is shown in Fig. (2). The combination of micro-
elements and the herbicide fluometuron significantly delayed the formation of the
rst true leaf. Soaking cotton seeds in sodium molybdate reduced the formation of the
first true leaf in all herbicide treatments. Sodium chloride delayed formation of the
first true leaf compared with distilled water in the no-herbicide treatment but in-
duced a significant increase in formation of the first true leaf when pendimethalin or
norflurazon were applied (Fig. 2).

DISCUSSION

Data indicate that herbicides have a significant influence on the percent stand,
percent of plants with moderate or greater degree of root discoloration , population
of R.solani AG-4 in soil, and the relative percentage of the root area. Also, herbi-
cides increased populations of soil fungi 14 DAP. Also, herbicides increased popula-
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tions of soil funggi 14 DAP. Populations of R.solani AG-4 was decreased by approxi-
mately 50 % in the presence of herbicides 28 DAP compared with 14 DAP, but such
changes were not observed in the control. The decreases in population of R.solani
with the herbicides contrasted with the deleterious effects of the herbicides on plant
stand, but the in vivo inhibition of the pathogen by herbicides (Ragab et al 1987 and
Youssef et al 1987) may explain the reduction of R.solani AG-4 population in soil.
Also, the population of fungal colonies 14 DAP was significantly increased by herbi-
cides compared with no-herbicide treatment. Such increase in the fungal and the pa-
thogen populations was reflected by a significant increase of plants with infected
roots or a decrease in plant stand. The non-significant effects of the herbicides on
the quantification of rhizosphere microflora herein was also reported by several re-
searchers (Lewis et al 1978 and Neweigy et al 1983). This lack of effects has been
related to the huge variation among treatments and environmental factors (Rovira,
1991 and Bowen and Rovira 1991). Nevertheless, certain herbicides influence the
microflora of the rehizosphere of cotton seedlings (Mclnroy and Kloepper 1991).

Regarding the microelement effects, it is well known that nutrient ions move
in the soil towards plant roots by mass flow with soil water, or by diffusion. As for
the agricultural soils, mass flow supplies Ca ++, Mgt++, CL-, Mn ++, SO4-, Mo*,
but other nutrients are supplied by diffusion . Plant genetics determine nutrients
supplied by diffusion while environmental factors usually affect root extension and
consequently the rhizosphere components (Drew 1990). Thus , the influence of the
micronutrients Mn , Mo , and Cl were selected to investigate their influence on the
host plants, disease incidence caused by R.solani and the rhizosphere microfiora,
separately or in the presence of the herbicides. Our results indicate that emergence
4 DAP or the formation of the first true leaf 11 DAP were the only two parameters
affected by the interaction between herbicides and microelements. The microele-
ments greatly affected stand percent during the first 11 DAP, while the herbicides
expressed their maximum effects 11-32 DAP. ;

REFERENCES

1 . Allen, O.N. 1957. Experiments in soil bacteriology, 3 rd Rev. Ed. Burgess Publ.
Co., Minneapolis, Minn.

2 . Bowen, G.D. and A.D. Rovira. 1991. In Y.Waisel, A. Eshel & U. Kafkafi Eds. The



10 .

11

12

13

14 .

15

16 .

17

18.

19

EFFECT OF HERBICIDES AND MICROLEMENTS ON COTTON SEEDLING DISEASE 343

Rhizosphere, the hidden half. Marcel Dekker Inc., New York. 948 PP.

. Carley, H.E and R.D. Watson. 1966. A new gravimetric method for estimating

root system areas. Soil Sci., 102 (5) : 289-291.

. Curl, E.A. 1982. The Rhizosphere : relation to pathogen behavior and root dis-

ease. Plant Dis., 66:624-630.

. Drew, M.C. 1990. Root function, development, growth and mineral nutrition. In

JM.Lynch. ED.The Rhizosphere. John willey and sons, Ltd. 455pp .

. Flowers , R.A. 1976. A selective media for isolation of Rhizoctonia from soil
and plant tissues. Proc. Am. Phytopathol. Soc., 3 : 219.

. Henis, Y.,A. Ghaffer, R.Baker and S.L.Gillespie. 1978. A new pellet soil-sampler

and its use for study of population dynamic of Rhizoctonia solani in soil. Phy-
topathology, 68:371-376.

. Johnson, L.F. 1957. Effect of antibiotics on the numbers of bacteria and fungi

isolated from soil by the dilution plate method. Phytopathology, 47:630-631.

. Lewis, J.A.,G.C.Papavizas and T.S.Hora 1978. Effect of some herbicides on mi-

crobial activity in soil. Soil Biochem., 10:137-141.

Mclnroy, J.A. and J.W.Kloepper. 1991. Endophytic bacteria from field grown
corn and cotton. Phytopathology, 81:812-813. ’

Neweigy, N.A., Nawal A.Eisa, M.l.Ziedan and M.S.A. Felaifel . 1983. Microflora

of soil and rhizosphere of cotton plants Giza 70, as influenced by Rhizoctonia
solani and Sclerotium rolfsii and fungicides application. Annals Agric. Sci. Fac.
Agric. Ein Shams Univ. Cairo, Egypt., 28 (1) : 167-182.

Proctor J.T.A. 1981. Stomatal conductance changes in leaves of Mcintosh apple
trees before and after fruit removal. Can.J.Bot., 59:50-53.

. Ragab,M.M., B.A.Youssef and S.M.Moustafa-Mahmoud. 1987. Interaction be-

tween certain herbicides and seed dressing fungicides with reference to the
control of Rhizoclonia solami in cotton. Proc. Congr Egypt. Phytopathol. Soc.
Giza, 331-346.

Rovira, A.D. 1991. Rhizosphere research - 85 years of progress and frustra-
tion. In D.K.Keister and P.B.Cregan. Eds. The Rhizosphere and plant growth.
Kluwer Academic Pulisher. Netherlands. 3-13.

. Schmithenner A.G. and C.J.Williams .1985. Methods for analysis of soil borne

plant pathogens and associated soil fungi. Ohio Agr. Exp. Sta., Botany and plant
pathology Mimeo-Series No. 29.

Sumner, D.R. 1985. Virulence of anastomosis groups of Rhizoctonia solani and
Rhizoctonia-like fungi on selected germlpasm of snap bean, lima bean and cow-
pea. Plant Dis., 69:25-27.

Sumner, D.R. and D.K.Bell. 1982. Root disease induced in corn by Rhizoctonia
solani and Rhizoctonia zeae. Phytopathology, 72:86-91.

Wollum, A.G.1982. Cultural methods for soil microorganisms. In A.L.Page et al.,
Eds. Methods. Am.Soc. Agron., Madison, WI. 2nd Ed. P. 781-802.

Youssef, B.A., M.M. Ragab and S.M.Moustafa-Mahmoud. 1987. Effect of her-
cides on the incidence of Rhizoctonia solani infection and certain cellular com-
ponents of cotton plants. Agric. Res. Rev., 65 (2) : 153 -160.



344 S.M. MOUSTAFA - MAHMOUD et af

SIS Lo (g haall puabiadl hay s ohiliiall losee 5805
Ohillal ubislal Lnisle yop dall JlalLidias ]
Y galan 038 9 5l 5yl Ly

Y-_.JQJ‘,.ALA J‘_,mu_.\.u\ ..\Jmuua..a.a-amu.al.u

Vms salasgaas ¢ T ey, 0l

3 3aalls Rl 300 apaal] 3 0 = BLA A yal gy agaa— )
Al Taals — Lol 301 TS — Ll ol al puai— ¥
.AJa:L“g:-l:ly‘,Jl—‘:u_sJJ.?—-o‘,ml__mleJl‘bM[:Jam—L.QJ\,?L_J.:.;—\‘

IG5 (Ousasld) ol 5a5sSs ((oaladiose o) gt (A Laall iy s coasa s
Sk et odl dady el Gl ¢ 3l o e L L rapdl efaalls (5305 ki3)
Lol Tshe Toely5 s orn dainn 5l ) G 55 plaiTualyy a o 311 4 gl
o ORI @l oty sae 3 Lgta s Tiais ells e sy « (AG-4 ) 3% g L35S 500 5 Ll
2t ey o U5 ALl waias G5l 055558 5 ustian LSRN (sissas el parad]
083 (3 Lasiae 805 (M SO LAl o rs el (GG ASLia o liris L alall
OSI clany sie b saina pads (g o Baddl Caig5a lilial e galall el pulall yia
p2 o0« Ualall 5is Tyl ey (mian 3a11) spdall ol 53 line oa ploa \ a iyl
3T U8 TS GBALAal wlsra a gl Ualadl Gl l yuls i 55300l g ganll Talua o
1 i3 o ST AT el 30 G Lo VA g Loy V8 oy T3,k pals b Ln Ligia g sy alls
(o all JLall T3 b uiam s g3 SSH1 Ly SE il s s sie 3 Lagae G
- e Lasdae Ligd lin u3lS el ue L o 5, lall Ly Loy cdalall paan (b (iany 1)
YA sas gl s Lags VE any Gl ool panions 505 e 3 0lill clum o) sse b Gilsall stabad]
ealially ALl elan sl TS @l 535 s ya g pae (1 A0 ey Lty Lel 30 a Lays
wulial e i _)—_l-iou_)._l_’J](_‘l_,:lu..IU:\-iJ-”C‘mlS."JJ.S‘:LLJibLu’CJIJJLeJM‘Jl:‘SMI
@lis da IS GIR IS 15005 i IS ks elll oy o iy 30,00 Tibia o Uy all el bil)
PLT sl anr L3l L b edlalal) s Gplas Gurd Al ool g5 piall aalially (sl
W ns (A il L0105 (b camat (A1 @BLAU L) Tl i el y300 e

el 300 pa Laga



EFFECT OF HERBICIDES AND MICROLEMENTS ON COTTON SEEDLING DISEASE 345

posageall clislpns suiaill wlil ailok 31l 3532l g huall suabiadl il ol
bl sae e g asbill bl see e Tobasl of Toalio el 280 paasgmall a1,
Galsaly e gilaall clesaa spag s b Lo crasdiiud Laslie pdungsull 15las,<es
— el — L ,aK0) il IS e yane CSEAL, Ualall istialy Tloal of Ll 300
Ugsall bl pulial le (S5 5280 L 5K o cotbaladl 038 G (gl OF ¥ (uneae s23<)
L,Lal Bl T, lae el p 3l a Laga YA oF V6w Glalll) clBloss ol podwngiu; e

(Jasizastl)



