
155ISSN 2518-1017  Plant Varieties Studying and protection, 2021, Vol. 17, No 2

Plant production

Introduction
People consume vegetables to overcome nut-

ritional problems. Therefore, the proximate 
composition of a vegetable crop is vital. Jute 
mallow (Corchorus olitorius L.) is an annual 
herb in the Malvaceae family [1] that is rich in 
protein, carbohydrates, minerals, and vita-
mins [2, 3]. It is a popular mucilaginous vege-
table cultivated in many parts of the world [4]. 
Nursing mothers use soup made from jute mal-
low to introduce solid foods to babies after 
weaning in southwestern Nigeria [5]. Besides 
the nutritional importance, the plant’s bast 
fiber is a raw material used for textile produc-
tion [6]. The plant may reach 2.4 m in height 
with few or no branches, and the leaves are 
simple, lanceolate, finely serrated, and alter-
nate (Fig. 1a). 

Previous studies showed that weeds are ma-
jor constraints in jute production [7–9]. Weeds 
such as Cyperus rotundus L., Echinochloa colo-
num (L.) Link. and Digitaria sanguinalis (L.) 
Scop. have been reported to reduce jute mal-
low’s yield (Hossain et al., 2020). However, cont-
rary to weeds’ general attributes, some weeds 
positively influence crop growth [11]. These two 
seemingly opposite attributes, the detrimental 
and the beneficial aspects of weeds, can be recon-
ciled based on weed species and densities. 

Generally, a negative correlation exists be-
tween weed density and crop growth [7]. Also, 
Ronchi & Silva [12] reported that weeds’ influ-
ence on crop growth varies in intensity depen-
ding on the species involved. Therefore, the im-
pact of weed species at various densities should 
be a rational premise for weed management de-
cisions. Unfortunately, in many parts of the 
world, the action threshold for weed control is 
fixed by farmers without empirical references. 
For this reason, weed management decisions are 
sometimes untimely and ineffective. 

The beneficial economic importance of some 
weeds may influence the consideration to sup-
press their population, particularly in the ab-
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sence of empirical reference. In the tropics where 
jute mallow plants are cultivated, catnip (Nepeta 
cataria L.) and Mexican sunflower (Tithonia di-
versifolia L.) are common weeds with some posi-
tive attributes [13, 14]. Catnip, a perennial her-
baceous plant of the mint fami ly Lamiaceae (15; 
Fig. 1b), repels insects [13]. The bioherbicidal 
potential of its extract has also been reported in 
many studies [14–16]. However, there is a pau-
city of information on its in-situ interactions 
with other plants. Mexi can sunflower, an annual 
plant from the Aste raceae family, improves soil 
fertility [13] and controls nematodes [17, Fig. 1c].

Fig. 1. Picture of jute plants (Fig. 1a), catnip plants 
(Fig. 1b), and Mexican sunflower plants (Fig. 1c)

The pest attributes of catnip and Mexican sun-
flower qualify them as weeds. Bozok et al. [18] 
reported that secondary metabolites from catnip 

had a negative effect on the growth of wheat 
(Triticum aestivum L.). Also, Olabode et al. [19] 
found that Mexican sunflower reduced the yield 
of water yam (Dioscorea alata L.) to 3 tons per 
hectare against 21 tons per hectare in plastic 
mulch plots. Hence, this study sought to inves-
tigate the effects of catnip and Mexican sun-
flower on the growth, yield, and nutrient com-
position of jute mallow at varying densities.

Materials and methods 
Experimental site
This study was conducted in a screen-house 

at Adekunle Ajasin University Akungba Akoko, 
Nigeria (7

  
° 37ꞌ N

  
, 5

  
° 44ꞌ E). Prior to the screen-

house experiments, seedlings were raised in a 
nursery close to the screen-house. The tem-
perature and relative humidity in the screen-
house during the trial were within the range 
of 22–35 °C and 51–77%, respectively. 

Collection of materials 
The study involved the collection of Mexican 

sunflower and catnip seeds from Adekunle Aja-
sin University Teaching and Research Farm, 
Aku ngba-Akoko, and jute seeds from Ondo State 
Agricultural Development Programme (ADP) 
Ika re-Akoko. The seeds were shortly stored in 
paper bags in a dry environment. Topsoil, 0–          
15 cm, from fallowing arable farmland in Adekun-
le Ajasin University Teaching and Research Farm, 
Akungba-Akoko, was collected using a shovel. 

The physicochemical properties of the soil 
were determined using standard methods and 
are presented in Table 1. Soil organic carbon 
was evaluated using the dichromate wet oxida-
tion method. The organic matter was obtained 
by multiplying the organic carbon by 1.724. The 
total nitrogen was determined by micro-Kjel-
dahl digestion and distillation techniques. Soil 
available phosphorus was extracted using Bray-1 
solution and determined by molybdenum blue 
colorimetry. Exchangeable acidity, potassium, 
calcium, and magnesium were extracted using 
1 N ammonium acetate. Thereafter, potassium 
was determined using a flame photometer (Jen-
way, PFP 7/C, England). Ethylenediaminetetra-
acetic acid (EDTA) titration method was used to 
determine calcium and magnesium. The soil pH 
was determined at a soil to water ratio of 1 : 2 
using a digital electronic pH meter (Mettler To-
ledo, FE20, Switzerland). 

The soil was sieved into nylon bags, kept well-
watered, and solarized for two weeks to deplete 
the weeds’ seed bank. After this, seven ty-two (72) 
nylon pots measuring 22 × 16 cm and 200 cm2 at 
the open end were filled with 10 kg soil each and 
later arranged 1 m apart in the screen-house. 
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Raising of seedlings in the nursery 
Three beds of 1 × 1 m were made to raise the 

seeds of jute, Mexican sunflower, and catnip 
separately. Shades were made on these beds 
with thatch to reduce sunlight intensity. Daily 
watering of the beds went on for the two weeks 
that the seedlings stayed in the nursery.

Transplanting of jute and weed species 
Direct sowing of jute and weed into the same 

pot may not guarantee uniformity among the 
experimental units due to seed dormancy. 
Hence, the transplanting of jute and weed 
seedlings into the same pot was considered ap-
propriate. Seedlings of jute, Mexican sunflo-
wer, and catnip were carefully uprooted and 
transplanted from the beds to the pots at two 
weeks after sowing (WAS). This activity was 
carried out in the evening to lessen water loss 
through transpiration. Jute seedlings were 
transplanted at the rate of one plant per pot. 
However, Mexican sunflower and catnip were 
transplanted into different pots according to 
the treatment plan (Fig. 2).

Experimental design and treatments 
The screen-house phase of this study com-

prised two experiments running concurrently. 
In October 2019, the experiments were laid out 
in a completely randomized design with six 
replications. The first and second experiments 
had varying densities of Mexican sunflower 
and catnip as treatments, respectively. Also, 
weed-free treatment was incorporated as the 
control treatment in both experiments. The ex-
perimental treatments were 0, 2, 4, 6, 8, and 
10 weed plants per pot coexisting with a jute 

plant. These are equivalent to 0, 100, 200, 300, 
400, and 500 weed plants per square meter ba-
sed on the surface area of the pots used. 

Collection of data
After three weeks of jute and weed interac-

tion, growth parameters of jute plants, such as 
the plant height, number of branches, and 
number of leaves, were evaluated and recorded 
weekly, from 5 to 8 WAS. The jute plants were 
uprooted at 8 WAS when the shoots were suc-
culent, and the fresh weights were recorded. 
Samples were taken from the freshly harves ted 
jute plants and were subjected to proximate 
analysis to evaluate their nutrient composition. 
After oven drying the fresh jute plants samples 
at 80 °C for 48 hours, the dry weights were 
measured using an electronic balance (WANT, 
WT5002K, China). 

Proximate analysis
Jute plants from each treatment were ana-

lyzed for moisture, ash, lipid, dietary fiber, pro-
tein, and carbohydrate following standard pro-
cedures outlined by the Association of Official 
Ana lytical Chemists [20]. The moisture content 
was determined by drying jute samples to a 
constant weight in an air-oven (Unident, 
UNI0009B, India) at 105 °C. The study em-
ployed the Soxhlet extraction method to evalu-
ate the lipid content. Defatted samples were 
digested with 0.26 N sulphuric acid and 0.23 N 
potassium hydroxide solutions to determine the 
dietary fiber content. The total amount of nit-
rogen was determined using the micro-Kjel-
dahl method, and its protein content was es-
tima ted using a multiplying factor of 6.25.                                 

Fig. 2. Treatment plan showing the varying density of weeds coexisting with jute plant

No weed

Jute plant

Treatment 1 Treatment 2

Treatment 3 Treatment 4

Treatment 5

Treatment 6

2 weed 
plants

4 weed 
plants

6 weed 
plants

10 weed 
plants

8 weed 
plants



158 ISSN 2518-1017  Plant Varieties Studying and protection, 2021, Т. 17, №2

Ðîñëèííèöòâî

The ash content was evaluated by subjecting the 
samples to the heat of 600 °C for 5 hours in a 
muffle furnace (BIOBASE, MX6-10T/TP, Chi-
na). Finally, the carbohydrate content was cal-
culated by subtracting the crude protein, crude 
fiber, ash, and lipid from the total dry matter. 

Data analysis
Data on jute growth and proximate composi-

tion were subjected to analysis of variance 
(ANOVA) and post-hoc analysis using IBM SPSS 
Statistics 23 software [21]. The treatment means 
were separated using the Duncan Multiple Ran-
ge Test (DMRT) at 5% probability level. 

Results
Effects of Mexican sunflower density on the 

growth of jute
The density of the Mexican sunflower plant 

had a significant (P < 0.05) effect on the num-
ber of jute leaves at 5 to 8 WAS (Table 2). 
Notably, at 6 weed plants per pot, Mexican 
sunflower interacting with jute plants resulted 
in a significantly reduced number of jute leaves 
at 5 to 8 WAS. In contrast, at 2 weed plants 
per pot, there was no significant reduction in 
the number of leaves on jute plants interacting 
with Mexican sunflower at 5 to 8 WAS. Howe-
ver, Mexican sunflower density greater than 2 
plants per pot resulted in a significantly redu-
ced number of jute leaves at 8 WAS. 

The densities of Mexican sunflower evalua-
ted in this study significantly affected the num-
ber of jute branches at 6 to 8 WAS (Table 2). 
At 6 and 8 weed plants per pot, Mexican sun-
flower interacting with jute plant resulted in a 
significantly reduced number of jute branches 

at 6 to 8 WAS. In contrast, 2 Mexican sun-
flower plants per pot and weed-free control 
resulted in a comparable number of jute 
branches at 6 to 8 WAS. However, Mexican 
sunflower greater than 2 plants per pot re-
sulted in a significantly reduced number of 
jute branches at 8 WAS. 

The densities of Mexican sunflower evalu-
ated in this study did not significantly 
(P < 0.05) reduce the height of jute plant at            
5 and 6 WAS. In contrast, a significant reduc-
tion in the height of jute plant was observed 
from the interactions involving Mexican sun-
flower density greater than 2 plants per pot          
at 7 WAS and all densities at 8 WAS. 

Effect of Mexican sunflower density on the 
yield of jute

Mexican sunflower density did not signifi-
cantly (P < 0.05) reduce the fresh weight of 
jute plant at 8 WAS (Table 3). However, the 
total dry weight of jute plant was significantly 
reduced by 42–77% at 8 WAS compared to the 
weed-free control. Among the Mexican sun-
flower and jute plant interactions, the highest 
dry weight of jute plant resulted from 4 weed 
plants per pot and it was comparable to 2 weed 
plants per pot. Also, interaction involving high 
Mexican sunflower density such as 10 weed 
plants per pot significantly reduced the dry 
weight of jute than those involving low densi-
ties such as 2 and 4 weed plants per pot.

Effect of Mexican sunflower density on the 
nutritional quality of jute

Mexican sunflower density had no signifi-
cant effect on the moisture, ash, crude fiber, 

Table 1
Physicochemical properties of the potting soil

OC OM N P K Na Ca Mg EH+ EAl3+ CEC pH Sand Clay Slit
(%) mg/kg (Cmol/kg) (1 : 2) H

2
O (%) 

0.54 0.9 0.12 12.2 0.14 0.11 1.2 0.9 1.1 0.01 14.12 5.24 57 28 15
*OC: organic carbon, OM: organic matter, EH+: exchangeable hydrogen, EAL3+: exchangeable aluminium, and CEC: 
cation exchange capacity

Table 2
Effect of Mexican sunflower density on the number of leaves, number of branches, and plant height of jute

Sunflower – Jute
No of leaves (count/plant) No of branches (count/plant) Plant height (cm)

WAS WAS WAS
(Sunflower plants/pot) 5 6 7 8 5 6 7 8 5 6 7 8

2 5.67ab 19.67a 28.00a 34.00ab 0a 6.33ab 10.50ab 13.00ab 6.17ab 14.33a 26.5ab 33.5b
4 5.50ab 15.83ab 24.33ab 26.33bc 0a 6.17ab 9.50ab 11.17bc 5.33b 13.67a 22.33b 26.83b
6 4.83 b 11.17b 14.67b 18.00c 0a 5.00b 8.33b 9.33c 6.83ab 13.33a 20.5b 24.33b
8 5.67ab 12.00b 14.83b 21.67c 0a 4.83b 8.17b 9.50c 8.17a 14.17a 20.67b 24.00b
10 5.83ab 11.83b 21.33ab 24.67bc 0a 6.33ab 9.33ab 10.50bc 8.17a 13.83a 22.17b 25.33b
Control 6.33a 22.67a 30.67a 40.83a 0a 7.67a 10.83a 14.33a 7.17ab 18.17a 32.83a 43.17a

*Sunflower – Jute: Mexican sunflower – Jute Interaction, WAS: weeks after sowing.
Means in a column followed by the same letter are not significantly different according to DMRT (P = 0.05)
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Table 4
Effect of Mexican sunflower density on the nutritional composition of jute at 8 weeks after sowing

Mexican sunflower –
Jute Interaction

Jute
Moisture Ash Crude Protein Crude Fiber Fat CHO

(Sunflower plants/pot) (%) (%) (%) (%) (%) (%)
2 20.79a 14.30a 13.34ab 18.61a 10.41a 22.57b
4 16.06a 12.34a 12.00ab 24.23a 10.60a 24.77ab
6 17.98a 13.22a 11.51b 17.06a 10.40a 29.84a
8 19.92a 12.02a 15.37ab 15.94a 10.34a 26.41ab
10 20.95a 12.75a 14.29ab 19.09a 11.23a 21.69b
Control 20.96a 13.80a 16.97a 17.62a 10.14a 20.50b

Means in a column followed by the same letter are not significantly different according to DMRT (P = 0.05)

and fat content of the jute plant (Table 4). Con-
versely, the crude protein content of jute was 
significantly reduced by 32% at a Mexican 
sunflower density of 6 plants per pot. However, 
other Mexican sunflower densities and weed-
free control had jute plants with comparable 
crude protein. The carbohydrate content of 
jute increased significantly (P < 0.05) by 46% 
at the Mexican sunflower density of 6 plants 
per pot. Nevertheless, other Mexican sunflo-
wer densities and weed-free control had jute 
plants with comparable carbohydrate content. 

Effect of catnip density on the growth of 
jute

The density of catnip had a significant 
(P < 0.05) effect on the number of jute leaves 
at 5 to 8 WAS (Table 5). The catnip densities 

Table 3
Effect of Mexican sunflower density on the weights 

of jute at 8 weeks after sowing
Mexican sunflower – Jute Interaction Total fresh 

weight (g)
Total dry 

weight (g)(Sunflower plants/pot)
2 6.57a 2.21bc
4 4.67a 2.67b
6 2.20a 1.38cd
8 5.57a 1.66cd
10 3.90a 1.06d
Control 9.20a 4.64a

Means in a column followed by the same letter are not 
significantly different according to DMRT (P = 0.05)

evaluated in this study significantly reduced 
the number of jute leaves from 6 to 8 WAS com-
pared to the weed-free control. Consistently, at 
6 to 8 WAS, a catnip density of 10 plants per 
pot resulted in fewer jute leaves than 2 and  
4 cat nip plants per pot. 

Catnip density also had a significant 
(P < 0.05) effect on the number of jute branch-
es at 6 to 8 WAS (Table 5). All the densities of 
catnip evaluated significantly reduced the num-
ber of jute branches at 8 WAS. However, the 
reduction in jute branches manifested earlier in 
high catnip densities. Hence, the number of jute 
branches in catnip densities of 2, 6, and 10 
plants per pot reduced for 1, 2, and 3 weeks, 
respectively. The lowest number of jute branches 
was consistently recorded in a catnip density of 
10 plants per pot.

The density of catnip weed had a signifi-
cant (P < 0.05) effect on the height of the jute 
plant at 5 to 8 WAS compared to the weed-fee 
control (Table 5). The catnip densities evalua-
ted in this study significantly reduced the 
height of jute plants at 6 to 8 WAS. Jute 
plants that interacted with catnip densities 
reduced by 32–55% in height at 8 WAS com-
pared to the weed-free control. Noticeably, 
the height of jute plants that interacted with 
10 catnip plants per pot was significantly les-
ser than those of 2 and 4 catnip plants per pot 
at 8 WAS. 

Table 5
Effect of catnip density on the number of leaves, number of branches, and plant height of jute

Catnip – 
Jute Interaction

No of leaves (count/plant) No of branches (count/plant) Plant height (cm)
WAS WAS WAS

(Catnip
plants/pot) 5 6 7 8 5 6 7 8 5 6 7 8

2 4.50b 20.83b 26.5bc 37.17b 0a 8.17ab 9.83a–c 12.5b 5.33b 14.33b 24.17b 34.33b
4 6.17a 21.17b 28.00b 39.17b 0.17a 9.17a 10.67ab 12.33b 5.00b 14.00b 24.50b 34.50b
6 5.83ab 13.83bc 15.83cd 24.67bc 0a 6.67ab 8.00bc 10.17bc 6.33ab 13.00b 21.83b 27.17bc
8 5.33ab 13.83bc 20.33b–d 28.00bc 0.17a 7.00ab 8.17bc 10.67bc 5.17b 12.33b 20.17b 29.17bc
10 5.33ab 11.00c 13.33d 17.50c 0a 5.00b 6.67c 8.67c 6.33ab 11.67b 18.33b 23.00c
Control 6.17a 31.83a 43.00a 58.33a 0.5a 10.33a 13.00a 15.83a 7.67a 21.00a 32.83a 50.83a

*WAS: weeks after sowing.
Means in a column followed by the same letter are not significantly different according to DMRT (P = 0.05)
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Effect of catnip density on the yield of jute
The density of catnip significantly (P < 0.05) 

reduced the total fresh weight of jute by 50–
90% at 8 WAS compared to weed-free control 
(Table 6). In addition, the fresh weights of jute 
plants that interacted with catnip at 2 and 4 
plants per pot were significantly higher than 
those of 10 plants per pot, which had the least. 
Similarly, at 6 weed plants per pot, catnip signi-
ficantly reduced the dry weight of jute by 64% 
at 8 WAS. However, other catnip densities and 
weed-free control resulted in comparable dry 
weights of jute plants.

Table 6
Effect of catnip density on the weights of jute 

at 8 weeks after sowing
Catnip – Jute 
Interaction Total fresh weight 

(g/plant)
Total dry weight 

(g/plant)(Catnip plants/pot)

2 7.17bc 2.33ab
4 9.03b 1.79ab
6 3.37d 1.04b
8 4.53cd 1.87ab
10 1.77d 1.62ab
Control 18.17a 2.86a

Means in a column followed by the same letter are not 
significantly different according to DMRT (P = 0.05)

Effect of catnip density on the nutritional 
quality of jute

The density of catnip weed did not have a 
significant (P < 0.05) effect on the moisture, 
ash, crude protein, crude fiber, fat, and carbo-
hydrate contents of jute at 8 WAS (Table 7).

Table 7
Effect of catnip density on the nutritional composition 

of jute at 8 weeks after sowing
Catnip – 

Jute 
Interaction

Jute

(Catnip 
plants/pot) Moisture Ash Crude 

protein
Crude 
fiber Fat CHO

2 15.44a 14.2a 14.29a 18.99a 11.03a 26.05a
4 13.94a 11.87a 15.08a 19.55a 10.14a 29.41a
6 17.71a 13.54a 15.86a 17.25a 11.69a 23.95a
8 14.82a 13.15a 13.09a 20.70a 10.57a 27.66a
10 16.86a 14.4a 13.96a 21.97a 11.16a 21.66a
Control 17.72a 14.28a 16.38a 17.32a 10.27a 24.04a

Means in a column followed by the same letter are not 
significantly different according to DMRT (P = 0.05)

Discussion
It is appropriate to manage the density of cat-

nip and Mexican sunflower in jute fields to avert 
yield loss. The reduction in the morphological 
features of jute by catnip and Mexican sunflower 
could be an indication that these weed species 

compete with jute plants and retard their growth. 
Similarly, previous studies showed that Mexican 
sunflower retards the growth of okra and water 
yam [19, 22]. Also, a previous investigation con-
firmed that catnip exhibited a phytotoxic effect 
on garden cress (Lipidium sativum L.) and basil 
(Ocimum basilicum L.) [23].

The morphological features of jute that were 
not affected until 8 WAS by the low density of 
Mexican sunflower imply that it takes a long 
interaction time for low weed density to mani-
fest growth retardation, unlike high density. 
Furthermore, the magnitude of change in jute 
morphology differed for high and low densities 
of Mexican sunflower, suggesting that the de-
gree of interference resulting from Mexican 
sunflower is density-dependent. This finding 
corroborates the assertion that jute plant’s 
morphological features reduce with increasing 
weed density [7]. The decrease in the leaves, 
branches, and height of the jute plant, which 
intensified as catnip density increased, also 
supports the notation that weed competition 
increased with weed density. 

It can be inferred from this study that weed 
species influence the growth of jute different-
ly at the same density. For instance, at two (2) 
weed plants per pot, the number of jute leaves 
and branches was not reduced by Mexican sun-
flower, whereas catnip reduced the number of 
jute leaves and branches. Similarly, Ronchi 
and Silva [12] found that the effects of compe-
tition by Nicandra physalodes (L.) Gaertn. and 
Sida rhombifolia L. against coffee plants were 
slight compared to Bidens Pilosa L., Commeli-
na diffusa Burm.f., Leonurus sibiricus L., and 
Richardia brasiliensis Gomes that markedly 
reduced the growth of coffee plants. Raoofi 
and Alebrahim [24] suggested that weeds’ mor-
phology may be responsible for this differen-
tial impact. Sedge weeds were reported to be 
more detrimental to jute plants than grass 
weeds. Though the weeds evaluated in this stu-
dy are both broadleaved species, their morpho-
logical differences can not be ignored. Hence, 
the action threshold for weed control should 
factor in weed species. 

The stems and branches of jute plant are 
points of leaf attachment. Hence, the negative 
impact of catnip and Mexican sunflower inte-
ractions on these was probably responsible for 
the reduced jute leaves. This finding agrees 
with L aw-Ogbomo and Osaigbovo [25] that the 
plant height and the number of branches of 
jute have a significant positive correlation 
with its number of leaves.

The reduction in the height and the number 
of jute branches could be due to the shading 
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effect of catnip and Mexican sunflower on the 
jute plant. Similarly, Silverio [26] found that 
jute plants exposed to sunlight were taller 
than those in the shade. The leaves, stems, and 
branches of the jute plant are chlorophyllous. 
These jute parts contribute to the synthesis of 
photosynthate and the subsequent accumula-
tion [27]. Therefore, the decline in the number 
of leaves, length of stems, and branches of the 
jute plant may be responsible for the reduced 
weight.

The dry weights of jute plants, which de-
creased due to catnip and Mexican sunflower 
interactions, justify the need to circumvent 
these weeds from reaching a detrimental den-
sity of 100 plants per square meter during jute 
production. However, the comparable fresh 
weights of jute plants in weedy and weed-free 
pots suggest that the use of plant fresh weight 
to evaluate weed competition is not reliable, 
more so that the dry weight reflects otherwise. 
Similarly, Huang et al. [28] reported that plant 
fresh weights are inappropriate growth indica-
tors, giving different growth indications from 
the dry matter of some plants. 

The change in the nutrient composition of 
jute by Mexican sunflower interaction, unlike 
catnip, suggests that weed species impact dif-
ferently on nutrient composition of crops. Pre-
vious studies [29, 30] identified that weed man-
agement, such as hoe weeding, mulching, and 
herbicide application influences the nutrient 
composition of fluted pumpkin (Telfairia occi-
dentalis Hook.f.) and maize (Zea mays L.). It 
also alters the composition of weed population 
[31]. Hence, this study suggests that the ability 
of weed management to impact the nutrient 
composition of crops may emanate from its 
modifying role on the predominance of weed 
species. In addition, alteration of physiological 
processes, such as nutrient uptake, photosyn-
thesis, respiration, and transpiration, influ-
ences plants’ proximate composition [32]. Hence, 
the proximate composition of the jute that was 
not affected by the catnip interaction of 100–
500 catnip plants per square meter suggests 
that these catnip densities did not significantly 
enable physiological conditions that bring about 
changes in jute’s nutrient composition.

The decrease in the protein content of jute 
interacting with Mexican sunflower plants in 
this study agrees with the reported reduction 
in the protein content of alfalfa (Medicago sa-
tiva L.) growing in weedy environments [23]. 
The lowered protein content of jute may have 
resulted from reduced nitrogen uptake from 
the soil. Earlier studies showed that the pro-
tein content of plants increases with increasing 

soil nitrogen [33, 34]. The reduced nitrogen 
uptake may be due to the competition caused 
by 6 Mexican sunflower plants per pot. The ina-
bility of Mexican sunflower plant densities of 
8 and 10 plants per pot to reduce the protein 
content of jute suggests that intraspecific com-
petition at this level had a mitigating effect on 
its interspecific competition. 

The increase in the carbohydrate content of 
jute occurred concurrently with a decrease in 
its protein content. Similarly, Belle et al. [35] 
reported the same finding with the carbohyd-
rate and protein contents of marandu pali-
sade grass (Brachiaria brizantha (A.Rich.) 
Stapf) exposed to weeds. Hence, this study 
establishes an inverse relationship between 
the jute’s carbohydrate content and its protein 
content.

Conclusions 
Catnip and Mexican sunflower of 100–500 

plant per meter square interacting with jute 
mallow cause a reduction in its morphology. 
Generally, the degree of reduction caused by 
100 and 200 weed plants per square meter was 
less than that of 500 weed plants per square 
meter. Weed species such as Mexican sunflo-
wer alters the nutritional quality of jute. Hence, 
the catnip and Mexican sunflower density in-
teracting with jute mallow should be managed 
below 100 plants per square meter to prevent 
yield loss.
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Ìåòà. Äæóò äîâãîïë³äíèé (Corchorus olitorius L) – öå 
îâî÷åâà é ëóá’ÿíà êóëüòóðà, ÿêó âèðîùóþòü ó òðîï³êàõ. Ïî-
øèðåíèìè áóð’ÿíàìè, ùî çàñì³÷óþòü éîãî ïîñ³âè, º êîòÿ÷à 

ì’ÿòà ñïðàâæíÿ (Nepeta cataria L.) ³ ìåêñèêàíñüêèé ñîíÿø-
íèê (Tithonia diversifolia L). Ó íàøîìó äîñë³äæåíí³ âèâ÷àëè 
ð³ñò, óðîæàéí³ñòü ³ ñêëàä äåÿêèõ êîìïîíåíò³â ó ðîñëèíàõ 
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äæóòó äîâãîïë³äíîãî çà óìîâè ïðèñóòíîñò³ êîòÿ÷î¿ ì’ÿòè 
ñïðàâæíüî¿ ³ ìåêñèêàíñüêîãî ñîíÿøíèêó òà â ñåðåäîâèù³, 
â³ëüíîìó â³ä áóð’ÿí³â. Ìåòîäè. Äîñë³äæåííÿ âêëþ÷àëî äâà 
ñêðèí³íãîâèõ åêñïåðèìåíòè çà ïîâí³ñòþ ðåíäîì³çîâàíîþ 
ñõåìîþ â øåñòè ïîâòîðåííÿõ. Ñõåìà äîñë³äó â åêñïåðè-
ìåíòàõ áóëà òàêîþ: 0 (êîíòðîëü), 2, 4, 6, 8 ³ 10 áóð’ÿí³â íà 
ºìí³ñòü äëÿ âèðîùóâàííÿ. Ç óðàõóâàííÿì ïëîù³ ïîâåðõí³ 
âèêîðèñòàíèõ ºìíîñòåé, òàêà ê³ëüê³ñòü â³äïîâ³äàëà 0, 100, 
200, 300, 400 ³ 500 áóð’ÿíàì íà 1 ì2. Ïàðàìåòðè ðîñòó äæó-
òó äîâãîïë³äíîãî ðåºñòðóâàëè ùîòèæíÿ ç 5 äî 8 òèæíÿ 
ï³ñëÿ ñ³âáè, à âðîæàé çáèðàëè ÷åðåç 8 òèæí³â. Óì³ñò äåÿ-
êèõ ñïîëóê ó ðîñëèíàõ äæóòó îö³íþâàëè ç âèêîðèñòàííÿì 
ñòàíäàðòíèõ ïðîöåäóð, âèêëàäåíèõ Àñîö³àö³ºþ îô³ö³éíèõ 
ñ³ëüñüêîãîñïîäàðñüêèõ õ³ì³ê³â. Îòðèìàí³ ðåçóëüòàòè áóëè 
îáðîáëåí³ ³ç çàñòîñóâàííÿì ìåòîä³â äèñïåðñ³éíîãî àíàë³çó 

(ANOVA). Ðåçóëüòàòè. Êîòÿ÷à ì’ÿòà ñïðàâæíÿ é ìåêñèêàí-
ñüêèé ñîíÿøíèê çà ù³ëüíîñò³ â³ä 100 ðîñëèí íà êâàä ðàò íèé 
ìåòð íàá³ëüø íåãàòèâíî âïëèâàëè íà ìîðôîëîã³÷í³ õà ðàê-
òåðèñòèêè äæóòó äîâãîïë³äíîãî. Ö³ áóð’ÿíè, çà ù³ëü íîñ ò³ 
100–500 ðîñëèí íà êâàäðàòíèé ìåòð, çóìîâëþâàëè òàêîæ 
çìåíøåííÿ ñóõî¿ âàãè äæóòó äîâãîïë³äíîãî. Çà ïåâ íèõ
óìîâ, ìåêñèêàíñüêèé ñîíÿøíèê ìîæå òàêîæ ñïðè ÷èíÿòè 
çìåíøåííÿ âì³ñòó ñèðîãî ïðîòå¿íó â äæóò³ äîâãîïë³äíîìó. 
Âèñíîâêè. Äëÿ çàïîá³ãàííÿ âòðàò óðîæàþ ðåêîìåíäóºòüñÿ 
ï³äòðèìóâàòè ÷èñåëüí³ñòü ðîñëèí êîòÿ÷î¿ ì’ÿòè ñïðàâæ-
íüî¿ òà ìåêñèêàíñüêîãî ñîíÿøíèêó â ïîñ³âàõ äæóòó äîâ ãî-
ïë³äíîãî ìåíøîþ í³æ 100 øò./ì2. 

Êëþ÷îâ³ ñëîâà: Corchorus olitorius; ìåêñèêàíñüêèé ñî-
íÿøíèê; êîòÿ÷à ì’ÿòà ñïðàâæíÿ; ãóñòîòà áóð’ÿí³â; óì³ñò 
ñïîëóê.
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