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ABSTRACT

Two pot experiments were carried out during the two successive seasons of
2001/2002 and 2002/2003 in the green house of the National Research Centre, Dokki
to investigate the effect of spraying Bromoxynil at the concentrations of 0, 1.00, 1.25
and 1.50 mg/l and Morphactin at concentration of 0, 20, 40 and 80 ppm alone or in
combination on the growth after 30 and €0 days from spraying Beta vulgars, L. var
Folliosa A. SF. Leaf beet (Chard). Chemical composition was determined after 60
days from spraying.

The anatomical studies were performed in the leaves of three months old
plants treated with the lower concentration of Bromoxynil (1 mg/) or Morphactin (20
ppm) as well as plants treated with the combination between (Morphactin 40 ppm +
Bromoxynil 1.00 mgf), since the high concentration of both substances induced
complete eradication of Chard.

Combined treatment 40 ppm Morphactin and 1.00 mg/l Bromoxynil increaséd
thickness of midvein, but decreased number of vascular bundles. While, thickness of
the leaf at its marginal portion was not affected. At the same time, such treatment
decreased thickness of the upper and lower epidermis. While, palisade tissue
thickness was increased. However, spongy tissue was not affected.

Morphactin and Bromoxynil induced also decreases in N, P and K with the
increase in concentration. While, Zn and Mn were increased with the increase in
concentration of both Morphactin and Bromoxynil.

These results showed clearly that adding low concentration of Morphactm
increased the efficiency of the herbicidal properties of Bromoxynil.

INTRODUCTION

it has been reported by several workers that Bromoxynil is very
effective in controlling many broad leaved weeds in many crops (El-Desoki,
1990, Ahmed et al., 1993, El-Desoki et al., 1993, Sultan et al, 1995,
Tredaway et al, 1997, Attalla etal., 1998, Nagla, 1998, Sultan et a/., 1999
and Reddy, 2001). However, the efficacy of Bromoxynil application depends
on the weed species, plant age and rate of application (Oliver et al., 1990;
Scott et al, 1996; Roy and Zambaux, 1996; Guerin, 1996 and Prostko et al.
(1998). ~
Morphactins are a group of synthetic plant growth regulators with a
high potency, which affect almost every phase of piant growth and
development (Sunddberg et al, 1994). Morphactin causes inhibition or
retardation of a large spectrum of herbaceous and woody species and control
the broadleaf weed species and seedling grass (Jaiswal and Bhambie, 1985).
it penetrates readily into herbaceous plants (via leaves and/or roots). The
rcompound moves freely inside the plant (acro and basipetal transport).
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Accumulation is mainly in growing tips of shoots, roots and also in buds. The
growth and development of growing tips and buds of herbaceous plants are
blocked or slowed down (Ali et al., 2003).

Under field condition it has been reported.by Smith (1998) that some
weeds were Bromoxynil-resistant such as Senecio vulgaris and the rate
required to reduce their growth by 50% was 10 times higher for the resistant
biotype than for susceptible biotype.

The aim of this work is an attempt to increase the efficiency of the
herbicidal properties of Bromoxynil by adding low concentration of Morphactin
on plants of Beta vulgaris, L. var Folliosa A. SF. (leaf beet, chard).

MATERIALS AND METHODS

Two pot experiments were carried out at green house of the National
Research Centre, during two successive seasons of 2001/2002 and
2002/2003. Chard seeds were sown in pots 50 cm diameter filled with Nile
suspended matter and sand, kept outdoors and fed regularly with NPK
fertilizers (4:3:2). Ten seeds were planted in each pot. Plants were thinned to
six plants/pot after 15 days from sowing. Chard seeds were obtained from
Agricultural Research Center of the Ministry of Agriculture.

The experiment included sixteen weed control treatments in four
replicates arranged in complete randomized design. Weed control treatments
were as follows:

1.Unweeded (control)

2.Bromoxynil 24% Ec (3, 5 — dibromo-4-hydroxy benzonitrile) or Buctrril and
Brominal at a rate of 1 mg/l.

3.Bromoxynil at a rate of 1.25 mg/|

4.Bromoxynil at a rate of 1.50 mg/l

Morphactin CFi2s (2-chloro-9- hydroxyfluorene -9- carboxylic acid)
supplied by E-Merck Co., was foliar sprayed to sea beet at the concentrations
of:

§.Morphactin at a rate of 20 ppm

6.Morphactin at a rate of 40 ppm

7.Morphactin at a rate of 80 ppm

8.Bromoxynil at 1 mg/l + Morphactin at a rate of 20 ppm

9.Bromoxynil at 1 mg/l + Morphactin at a rate of 40 ppm
10.Bromoxynil at 1 mg/l + Morphactin at a rate of 80 ppm
11.Bromoxynil at 1.25 mg/l + Morphactin at a rate of 20 ppm
12.Bromoxynil at 1.25 mg/l + Morphactin at a rate of 40 ppm
13.Bromoxynil at 1.25 mg/l + Morphactin at a rate of 80 ppm
14.Bromoxynil at 1.50 mg/l + Morphactin at a rate of 20 ppm
15.Bromoxynil at 1.50 mg/l + Morphactin at a rate of 40 ppm
16.Bromoxynil at 1.80 mg/l + Morphactin at a rate of 80 ppm
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Chard plants were sprayed with either Bromoxynil alone or
Morphactin and Bromoxynil + Morphactin together, their mixture after 30 days
from sowing.

Data recorded:
A. Vegetative growth parameters of Chard (Mean of three plants from
each pot after 30 and 60 days from spraying).

1.Length of longer leaf (cm)

2.Number of leaves/plant

3.Fresh weight of vegetative growth (g).

4.Dry weight of vegetative growth (g).

B. Chemical composition of plant leaves:

Leaves at the age of three months (after two months from
treatments) were dried at 70°C for constant weight to determine macro and
micro nutrient elements (N, P, K, Zn and Mn). Concentrations were
determined according to the Official and Modified Methods of analysis
(A.O.AC., 1984). ’

C. Anatomical studies:

Specimens of Sea beet were taken in the middle of leaves developed
on the median portion of the main stem of normal and plants treated with
Bromoxynil (1mg/l) or Morphactin (20 ppm) as well as plants treated with the
combination between Bromoxynil (1 mg/l) and Morphactin (40 ppm). Plants
used for examination were taken at the age of three monthi.e. after two
months of treatments.

Specimens were killed and fixed for atleast48hrin F.AA. (10 mi
formalin, 5 mi glacial acetic acid and 85 ml ethyl alcohol 70%).. The selected
materials were washed in 50% ethyl alcohol, dehydrated in normal butyl
alcohol series, embedded in paraffin wax of melting point 56°C, sectioned to
a thickness of 20 micron, double stained with safranin-light green, cleared in
xylene and mounted in Canada balsam (Willey, 1971). Sections were read to
detect histological manifestations of noticeable responses resulted from
spraying with Bromoxynil or Morphactin and their combinations compared to
the control. '

D. Statistical analysis:
All data were statistically analysed using the least significant
difference test (L.S.D.) at 5% level of probability (Snedecor and Cochran,

1982). :
RESULTS AND DISCUSSION

The results in Tables (1 and 2) show that Bromoxynil at all used
concentrations induced significant decreases in the fresh and dry weights of
Chard after 30 and 60 days from spraying. Moreover, Morphactin induced
significant decreases also with 40 and 80 ppm.

The interaction between the two factors proved insignificant in the

two stages of growth. It is clear from the Tables (1 and 2) that applying*

Bromoxynil with the lowest concentration induced sharp decrease in the fresh
and dry weights of Chard, the middle and the higher concentration were more
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or less similar. The data show aiso the synergestic toxic effects between
Bromoxynil and Morphactin since the high concentration of both substances
induced complete eradication of Chard. The number and length of leaves of
.- Ghard after 30 and 60 days from spraying are also recorded in Tables (1 and

2). It is worthy to mention that aithough increasing the concentration of both =~

Bromoxynil or Morphactin induced gradual and significant decrease in the
number and length of leaves of Chard except the low concentration of
Morphactin increases the number of leaves, yet the interaction between the
two factors did not attain the level of significance.

The efficiency of Bromoxynil in controlling broad spectrum of annual
broad-leaves weed is in agreement with those reported by Sultan et al.
(1995), Tredaway et al. (1997) and Prostko et al. (1998). With regard to the
effect of Morphactin on the growth and development of Chard our results are
also in agreement with those reported by Sharma and Vatsa (1976) and
Smolinski (1976); Kackar et al. (1978); Murthy and Inamadar (1980); El-
Bassiouny (1992) and Sundberg et al. (1994).

The data in Table (3) show the effect of both Morphactin and
Bromoxynil on N, P, K as well as Zn, Mn content of Chard leaves. Generally,
the lower concentration of Morphactin (20 ppm) increased the amount of N, P
and K in the leaves of Chard. On the contrary, 40 and 80 ppm of Morphactin
decreased the content of N, P and K. The decrease in N content induced by
Morphactin is in agreement with those reported by El-Bassiouny (1992). It is
also evident from the data that Bromoxynil induced pronounced and gradual
decrease in the amount of N, P and K since the decrease is higher with the
increase in Bromoxynil concentration.

The effect of both Morphactin and Bromoxynil on the content of Zn
and Mn differs from those of the major nutrients. Morphactin at all
concentrations used (0, 20, 40 and 80 ppm) was more or less similar,
however, Bromoxynil induced pronounced increase with increasing
concentration (0, 1.0, 1.25 and 1.50 mg/).

Anatomical studies:

As inferred earlier throughout the morphological investigations,
Bromoxynil at all concentrations and Morphactin with the middle and higher
concentrations induced inhibiting effect in all morphological characters.
Moreover, plants treated with the combination between Bromoxynil at the
lower concentration (1 mg/l) and Morphactin at 40 ppm showed that
Morphactin could enhanced the inhibiting effect of Bromoxynil. This may
justify a further study on the internal structure of the leaves of plants sprayed
with the above mentioned treatments.

Certain microscopical characters of a leaf blade taken from leaves
developed on the middle portion of the main stem of Chard as affected by
Bromoxynil (1mg/l), Morphactin (20 ppm) and Bromoxynil (1 mgf) +
Morphactin (40 ppm) were followed up in forms of counts and measurements
being given in (Table 4). These characters in both of the control and treated
lants are further shown as microphotographs illustrated in Figure 1 (A, B, C
and D). . i e v ‘ ‘
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Table (1): Effect of Morphactin and Bromoxynil alone or incombination on Chard first sample after 30 days from
_spraying (combined analysis of two seasons).

Morphactin ppm

Fresh weight of leaves Dry weight of leaves No. of leaves
C L

haracters |Conc. |51 20 |40 [80 [ X | o0 [20 [40[80 | X [ 0 [ 20 | 4 [ 80 20 | 40 | 80
0 16.00 { 17.60 {8.40{5.33{ 11.83 {6.6016.90}5.70]2.335.38} 30.00 ] 38.00 | 19.00 | 13.00 | 25.00 ) 40.0 ] 33.0 j} 19.0 | 13.0 | 26.25
B xynil 1.00 1380} 8.10 {6.20]4.00] 8.03 |540]3.60]/2.91]1.39]3.33{27.00]33.00}18.20] 11.50 | 2243 | 26.0 | 20.00

Length of leaves (cm)

b
(-4
ol

.00 | 15.00 [.10.10 [ 17.78
125 1860 [ 580 [4.20{2.33] 523 {3.10{2.43[1.52]1.00[1.94 | 22.00 | 23.00 { 16.00 | 10.00 | 17.75  19.0 [ 16.00 | 12.00 [: 8.10 | 13.78
mgh 1.50 | 580 | 2.90 J100] — ] 243 }2683]082]051] — Jo99] 850 [12.00[1050] -~ | 775 [ 163 11030 600 [ - | 815
X J1105| 860 |4.95]|2.92 443]336{266(1.18 21.88 | 26.50 | 15.93 | 8.63 25.33 | 19.83 | 13.00 |: 7.80
LSD 0.05 :
Biomoxynil 1.00 0.24 2.20 2.50 1
actin  0.91 0.12 2.90 3.10 !
Interaction  0.30 0.05 NS N.S. i

Table (2): Effect of Morphactin and Bromoxynil alone or incombination on Chard second sample affer 60 days
from spraying (combined analysis of two seasons).

Morphactin ppm
Fresh weight of leaves Dry weight of leaves *gL No. of leaves Length of leaves {cm)
Characters Conc.| 5T 20 [ 4 | 80 | X | 0 | 20 |40 |80 ] X | 0 [ 20 [ 40 | 80 [ X | 0 ] 20 [ ]| 80 [ X
0 47.20 | 49.60 | 29.80 1 19.30 | 36.48 | 16.30 ] 18.80 | 8.40 | 4.80 | 12.08 | 40.00 ] 45.00 1 22.00 | 17.00

31.00| 64.00 | 45.00 | 29.90 | 18.80 § 39.43
8 xynil 1.00 119.20117.68]10.60{ 7.33 | 13.70| 8.00 | 6.33 [4.10 {230 5.18 | 29.00 | 39.00 { 20.50 | 15.30 {25.95] 36.00 | 32.00 | 20.00 ] 14.00 } 25.50

a 1.25 [12.55] 9.33 | 7.70 | 4.00 | 8.40 | 5.18 | 3.00 [2.01 | 1.33 | 2.88 | 26.30 | 25.00 | 19.22 | 12.50 [20.76] 26.20 | 20.10 | 16.50 | 10.80 | 18.40
- mA 1.50

760 | 508 | 2.00 — 367 | 350 ] 175 {1.00] — | 156 |10.00] 16.10]13.30 - 9.85 | 20.00 | 15.30 | 9.50 -~ 111.20
X |2164(2042{1253] 7.66 825 | 747 |1 3.8812.11 26.33 131.28)18.76 | 11.20 36.55 ] 28.10 ] 18.98 | 10.90
Bromoxynil 8.20 081 820 750
Morphactin 0.50 .00 5.30
interaction % 020 NS. NS.

£00z 1equeldes ‘(6)8Z “Aluf einoSUeH ‘19§ ‘ouby

Table (3): Effect of Morphactin and Bromoxynil alone or incombination on the content of N, P and K as well as Zn
and Mn in Chard leaves.

: Morphactin ppm
Characters N NPK conun't, {mg/g) l - anicro content (mg/g) -
Conc.gT20 |40 (80 | 0 J20 40 (80 [ 0 [20 (40 [80 | 0 ] 20 | 40 | 80 | 0 [ 20 [ 40 | 80
0 [29.0(37.0]16.0[13.0]31.0[39.0]21.0]18.0/33.0|35.0]24.0]21.0] 88 | 88 | 89 | 91 | 39 |39.0]40.0]40.0
Bromoxynil | 1,00 [16.0[18.2]12.0]11.0|23.2|26.4]17.7]15.0|20.219.0]19.2 | 16.0{ 112.0| 104.0 | 113.0 | 119.0 | 51.0[50.0 | 52.0 [52.0
i mgh 125 [133]139]11.2[102[18.0]18.9][12.7[10.2]18.0]16.0[12.0]11.3{121.1 | 117.0| 123 | 127 |65.0|63.0(67.0(68.0
150 [11.3[ 09 93 [ — [150(113] 89 | — [13.01109[87 | — [129.0] 120 | 131 | — [720]73.0]720] —
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Table (4): Counts and measurements (in micron) of certain anatomical
sharacters in transverse sections through leaf blade taken

from leaves developed on the median portion of the main
stem of Chard plant (Beta vulgaris var. Folliosa A. SF.)
affected by Bromoxynil {1mg/},” Morphactin (20 ppm) -and
Bromoxynil (1 mgll) + Morphactin (40 ppm). (Means of three
sections from three specimens).

.10, |Morphactin% | (1mg/l)Bromoxynil
Histological Control B;?;n (:’gg;:)/" to + 40 ppm
characters control {20ppm) Morphactin % =+ to
control control
[Thickness of midvein| 1242.0(747.0 - 39.9(14140 + 13.9| 13430 + 8.1
No.of vascularl 3.0 10 - 667 40 + 333 20 - 333
bundles/midvein
Vessel diameter 30.3 {236 - 221{321 + 59| 192 - 366
ickness of lamina | 289.5 4915 + 69.8(2256 - 22.1| 2879 - 06
hickness of upperf 263 (253 - 38| 36 - 103 202 - 232
lepidermis
hickness of fowerl 236 (202 - 144 185 - 216 20.2 - 144
pidermis
Thickness off 2458 |419.2 + 7061919 - 219| 2626 + 6.8
mesophyll
Thickness of 134.7 |2374 + 76.2/116.0 - 13.9 1515 + 125
alisade tissue
El'hickness of spongy| 111.10(176.8 + 59.1{75.8 - 31.8] 1111 + 0.0
issue

It is realized that spraying plants of Chard with the herbicide
Bromoxynil at (1 mg/l) resulted in abnormal leaves where the thickness of
midvein was decreased by 39.9% below the control. The midvein of such
treatment had one small vascular bundle against three normal vascular
bundles in control plants. Moreover, the diameter of vessels was decreased
by 22.1% below the control. Such effect may be due to the effect of
Morphactin on cambial activity as reported by Murthy and Inamadar (1980)
on Lycopersicon asculentum who observed an increase in diameter of xylem
vessels with lower concentration of Morphactin whereas an decrease in their
diameter were presented with the higher concentration. At the same time, the
thickness of lamina was increased by 69.8% over the control. The increase of
lamina thickness was mainly due to increase in thickness of both palisade
and spongy tissue by 76.2 and 59.1% over the control, respectively. This
effect was mainly differ from the data obtained by Smolinski (1976) who
found an decrease in the epidermis and mesophyll cell of Vicia faba leaves
treated with Morphactin. Similar effect was also observed on the leaf
epidermas and mesophyll of tissues layers of maize plants treated with higher
concentration of Morphactin by Ali et al. (2003). While, treated plants had
thinner epidermis than that of the control. The decrease in thickness of upper
and lower epidermis was 3.8 and 14.4% below the control, respectively.

R R T O LA LT Irye



J. Agric. Sci. Mansoura Univ., 28(9), September, 2003

Fig (1): Transverse sections through leaf blade taken from leaves developed on
the median portion of the main stem of Chard (Beta vulgaris, L. var
Folliosa A. SF.) as affected by Bromoxynil and Morphactin (52 X).

A: Untreated plant B: Plant treated with Bromoxynil (1mg/l)

C: Plant treated with Morphactin (20 ppm)

D: Plant treated with Bromoxynil (1 mg/l) + Morphactin (40 ppm)

(Ue): Upper epidermal layer (Le): lower epidermal layer
(Pa) Palisade tissue : < .{Vb) Vascular bundle
{(SP) Spongy tissue (XV) Xylem vessles.

[ Y
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As to the effect of Morphactin, it was observed that 20 ppm increased

thickness of the leaf at the portion of midvein by 13.9% over the control. The
_number of vascular bundles was increased by 33.3%over the control. The

midvein had four normal vascular bundles -against three in control plants:
Such effect could be due to the effect of Morphactin on the differentiation and
development of leaf vascular tissues as reported by Patel and Setia (1979)
and Ali et al. (2003). The vessel diameter was increased by 5.9% over the
control. On the other hand, lamina thickness was decreased by 22.1% below
the control. It is obvious that the thinner lamina induced by Morphactin was
mainly due to decrease in thickness of all included tissues (upper and lower
epidermis as well as mesophyll tissues). The decreases due to Morphactin
effect were 10.3, 21.6, 13.9 and 31.8% below the control for thickness of
upper epidermis, lower epidermis, palisade tissue and spongy tissue,
respectively. These results are in agreement with those reported in Vicia faba
by Ali et al. (1994).

Concerning the effect of combination treatment between Bromoxynil
(1 mg/l) and Morphactin (40 ppm), it was found that such treatment increased
thickness of midvein by 8.1% over the control, but decreased number of
vascular bundles by 33.3% beiow the control. While, thickness of the leaf at
its marginal portion was not affected. Mean thickness of the leaf lamina was
289.5 and 287.9 microns for control and treated piants, respectively with a
negligible difference of 0.6% between them. At the same time, such treatment
decreased the upper and lower epidermis by 23.2 and 14.4% below the
control, respectively. While, palisade tissue was increased by 12.5% over the
control. Such treatment showed no effect on spongy tissue.
These results showed clearly that adding low concentration of Morphactin
increased the efficiency of the herbicidal properties of Bromoxynil.
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