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Original Research Article 

Optimal weeding interval for Grevillea robusta nursery seedlings  

Abstract 

Weeding for young tree seedlings is critical for their growth. Weeds offer stiff competition for 

water, nutrients, light and space with the companion crops. Most tree nurseries do not have a 

formal weeding interval, hence the need for the current research. A nursery experiment was set 

up to investigate the best weeding interval for Grevillea robusta seedlings for a period of 8 

months in Njoro, Kenya. The experiment was laid down in a RCBD with 4 treatments replicated 

3 times. The treatments were as follows: Continuous weeding, 1-month weeding interval, 2-

months weeding interval and non-weeding. Data was analyzed using ANOVA while LSD was 

applied to separate the significantly different treatments at P<.05 Results showed that survival 

for non-weeding (83.33%) was significantly lower (P =.04) compared with 1-month and 2-

months weeding interval (100.00 and 96.67%) respectively. Continuous weeding and 1-month 

weeding interval showed significantly higher height (23.00 and 25.27cm) respectively compared 

with 2-months weeding interval and non-weeding (17.67 and 13.83cm) respectively. On the 

other hand, 1-month weeding interval showed the highest root length (22.67cm) which was 

significantly different (P=.05) compared with non-weeding (15.67cm). Root biomass was 

significantly higher (P=.02) for 1-month weeding interval (4.67g) compared with non-weeding 

(2.50g). Grevillea robusta seedlings should be weeded at an interval of one month during the 

nursery period in order to attain favorable growth. Non-weeding compromises the seedling 

growth due to severe competition from weeds. Even though continuous weeding favors seedling 

growth, it is not economical due to high labor demand. Further research should be conducted 

using different soil mixtures and other species. 

Keywords: Weeding, Grevillea robusta, Seedling growth, Nursery 

 

1.0 Introduction 

Weeds pose one of the biggest challenges facing nursery industry globally, hence understanding 

their growth traits and period of flowering is vital for their effective control [1]. They 

significantly affect nursery tree values  by adversely reducing their growth and salability, thus 

marketability [2, 3]. Weedy plants have a considerable plasticity; adaptability, environmental 

resistance, periodic germination and large seed quantities [4]. Weedy plants in tree nurseries are 

usually different from those in forest plantations; they resemble those found in crop farms [2]. 

Weeds in forestry are mostly herbs, shrubs and trees which in nurseries, stands and deforested 

areas, adversely threatens the growth and establishment of cultivated tree species. As a control 

method, various ways have been considered; chemical control [3], non-chemical control 

practices or even the combined [2]. The efficacy of weed control differs greatly depending on the 

weed species as well as the control criteria. Weed control, consequently enhances tree growth 

and development [4]. A lacuna, therefore, exist on at what interval should weeding be done in 

tree nurseries to achieve the best seedling growth for Grevillea robusta. 

Weeds creates a large mass of aboveground and underground organs  which compete with the 

other plants for the available resources [5] such as light, water, nutrients [1, 2, 3, 6]. Weeds can 

be propagated sexually from seeds or vegetative. The spread is usually via agents such as 

animals, wind, water and man [4, 5]. Weed damage to plants is considered as more adverse than 
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that of diseases and pests combined. They are known to grow faster in forests and displaces 

young plants, overshadow and deprive them of important resources [3, 4, 7]. Weeds can, 

therefore, be defined as plant species growing where they are not wanted, interferes with 

germination and growth of forest plants and management, hence interfering with man’s activities 

[4]. Weeds in forestry can consequently result into growth retardation, chlorosis, death and low 

resistance to pests and diseases. Improper weed control in nurseries, therefore, result into poor 

quality nursery plants and reduced plant summation due to deterioration [7].  

Many weed species are allelopathic to crops, pasture lands and nursery seedlings. They depress 

yields [7] and contaminate the planted plants in addition to competition [8]. Some weeds release 

allelochemicals that interfere with the establishment and growth of other plants [6]. Allelopathy 

can both inhibit [9] and stimulate seed germination, overall growth, development, reproduction, 

biosynthesis, division of cells as well as disease/weed management [10]. Additionally, weeds 

negatively affects the establishment and reseeding success in plants through competition [5]. 

They also result into inefficiency in land use, increased cost of production, problems in water 

management and inefficient labor utilization. Moreover, they provide a conducive environment 

for pests, viral, fungal and bacterial diseases in plants, hence reduced quality and quantity in 

production [8]. 

Even though there are diverse ways to control weeds, weeds are still a challenge [5]. Weed 

control in tree nurseries is one of the crucial factors in raising healthy seedlings [1]. Control 

practices includes; mechanical, which entail, ploughing [11], disking, tilling, weeding [5, 7], 

farrowing, mowing [4], mulching [6]. Mulches destroy weeds through hindering the sprouting of 

its  seeds [1, 5] and are more safe, cheap and sustainable, and are more effective when used with 

cover crops [12, 13, 14, 15, 16]. Another control measure is preventive measures [8], such as 

planting of pure tree seeds, weed destruction, keeping agricultural and forest machineries clean 

[13]. Another measure is physical whereby, flame and superheated steam (thermal weed control) 

is used to destroy the weeds and plants protected with metal shields during burning [12]. 

Biological weed control is also another measure. Under this, natural weed enemies; bacteria, 

fungi, viruses and insects are used to break the spread of weeds [14]. There is also cultural weed 

control methods [11] whereby, crop rotation, cover cropping among others are used [7, 14]. Last 

but not least, is use of herbicides which are known to reduce weediness especially at the initial 

stages of development in the tree  nurseries [3, 5, 7], thus increase in wood volume due to 

increase in yields [4]. 

Few studies exist to demonstrate on how weeding influence seedling growth and survival in tree 

nurseries. Hand weeding as one of the physical weed control is, therefore, the most significant 

care measure in forest nurseries [5, 6]. It is a regular practice in tree nurseries especially during 

dry spells [7] and has its significance, such as; destruction of weeds, soil aeration and soil 

structure maintenance [4, 5]. Hand weeding is, therefore, easy and environmentally friendly but 

tedious  and  labor  intensive [3, 6, 7, 15, 17, 18]. It increases soil moisture and decay of soil 

organic matter [15, 18]. In spite of its high efficacy, hand weeding can never be a long-term 

option to control and manage weeds unless repeatedly done to eradicate all weed types and parts. 

If this is not properly done, the survival, growth, quality and quantity of seedlings is 

compromised [5]. Hand weeding is also difficult to achieve in large tracts of land. It is also 

difficult to eradicate underground reproductive parts of the weeds, hence not very effective [19]. 
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 Hand weeding frequency and period depends on weed emergence, climate and soil preparation. 

The first period of weeding is, therefore, crucial and care should be taken to avoid root, buds and 

shoot damages [5]. Since weeds grow fast, weeding frequency is important so as to combat the 

weeds [4]. Periodic weeding helps in destroying recently germinating weeds, prevent soil 

crusting, hence improve water percolation. Repeated weeding, therefore, gradually reduces weed 

population, thus allowing the target crop to attain better performance in growth and yield. 

Despite the problems posed by weeds in the early crop or tree growth, little research has been 

conducted on the same. A nursery experiment was, therefore, set up to investigate the best 

weeding interval for Grevillea robusta seedlings throughout the nursery life in Njoro, Kenya. 

2.0 Materials and methods 

2.1 Study site description 

The study was conducted at agroforestry tree nursery, Egerton University, Njoro, Kenya, within 

the eastern Mau water-catchment. The study site lies on a latitude of 0°22'11.0"S, longitude of 

35°55'58.0"E and an altitude of 2238 m. The area falls in agro-ecological zone Lower Highland 

3. The experimental site receives mean annual rainfall of 1200 mm while the distribution of rain 

is bimodal with long rains between April and August and short rains between October and 

December. The temperatures lies between 10.2 and 22.0°C [20] while the soils are mollic 

andosols with relatively high levels of phosphorus [21].  

2.2 Experimental design  
A nursery experiment was set up to investigate the best weeding interval for Grevillea robusta 

seedlings for a period of 8 months (July 2022 to February 2023) in Njoro, Kenya. Young 

Grevillea seedlings were raised in pots of 9x12 cm (width and length) respectively. The 

experiment was laid down in a Randomized Complete Block Design (RCBD) with 4 treatments 

replicated 3 times. The four treatments were as follows; Continuous weeding, 1-month weeding 

interval, 2-months weeding interval and non-weeding (control). Each treatment had 3 replicates 

while each replicate consisted of 10 potted Grevillea seedlings giving a total of 120 seedlings. 

Out of the 10 seedlings, 7 were sampled at random per treatment per replicate for data collection 

on shoot, foliage and root variables using a destructive technique.  

2.3 Data analysis 

One-Way Analysis of Variance (ANOVA) model was used to test differences between the 

treatment means using SAS statistical package [22] while the significantly different treatment 

means were separated by F ratio using Least Significance Difference (LSD) at P < .05 [23]. 

3.0 Results and discussion 

3.1 Effect of weeding interval on the survival, shoot and foliage growth of Grevillea robusta 

nursery seedlings 

Survival of Grevillea seedlings was affected by weeding. Results showed that survival for non-

weeding (83.33%) was significantly (P = .04) lower compared with 1-month and 2-months 

weeding intervals (100.00 and 96.67%) respectively (Table 1). Weeds significantly lowers plant 

survival and can lead to seedling mortality, hence population associated with competition, 

therefore, corroborating with the present study [24]. 

Table 1: Effect of weeding interval on the survival, shoot and foliage growth of Grevillea 

robusta nursery seedlings       
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Note: Mean values within a column followed by the same letter (s) are not significantly different 

at P<.05.  

Similar results were reported by previous studies which demonstrated that hand weeding 

registered higher number of Oryza sativa L.  seedlings which germinated and got transplanted 

[3]. Therefore, continuous weeding reduces weed count due to constant soil turn over, hence 

killing weeds seeds in the soil [25]. This reduces competition for resources, such as light, 

nutrient, moisture among others [8, 14]. The study was again congruent with other studies which 

reported higher growth of plants that were free from weeds [17, 19]. However, continuous 

weeding recorded the second least in seedling survival. This could be in line with other previous 

findings on hand weeding effects on guava plants due to continuous disturbances on root system 

[13, 19]. On the contrary, other studies recommend that hand weeding is good and that in 42 

days, it should be done three times. Weeding, therefore, reduces seedling mortality associated 

with completion for resources by weeds [16, 25]. Weeding is, thus recommended as it results 

into increase in productivity and survival of seedlings [5, 26, 27]. 

Continuous weeding and 1-month weeding interval showed significantly higher height (23.00 

and 25.27cm) respectively compared with 2-months interval and non-weeding (17.67 and 

13.83cm) respectively. The results were in conformity with previous studies [19, 27, 28] which 

demonstrated increased plant height under weed control. This could be attributed  to weed 

management which consequently creates a conducive environment for seedling growth and 

development due to reduced competition [19]. Moreover, seedling height was higher in 1-month 

weeding interval compared with continuous weeding. This could be explained by destruction of 

soil structure, reduction in soil organic matter, reduced water percolation and infiltration as well 

as increased soil compaction in continuous cultivation, thus reduced seedling height [1, 27].  

Continuous weeding showed significantly (P = .01) higher internode length (11mm) compared 

with 2-months (5.67mm) and non-weeding (3.33mm). 1-month weeding interval was also 

significantly higher in internode length (8mm) compared with non-weeding. This was congruent 

with previous studies that weeds reduce internode length and number in wheat plant [19, 28]. 

Number of leaves were significantly lower in non-weeding (9.33) compared with all the other 

treatments for weeding. Continuous weeding presented the highest number of leaves compared 

with the other treatments. The results were in conformity with other studies that weed 

management results into increased number of leaves compared with non-weeding [19]. 

Weeding 

interval 

Survival 

(%) 

Height 

(cm) 

Internode 

length (mm) 

Number 

of leaves 

Leaf 

length 

(cm) 

Shoot 

biomass 

(g) 

Total plant 

biomass (g) 

Continuous 

weeding 

93.33ab 23.00a 11.00a 16.67a 17.00a 8.67a 12.33ab 

1-month 100.00a 25.27a 8.00ab 15.33a 16.33a 9.00a 13.67a 

2-months 96.67a 17.67b 5.67bc 14.00a 12.57b 5.33b 8.50bc 

Non-weeding 83.33b 13.83b 3.33c 9.33b 10.00c 3.00b 5.50c 

P – value 0.044 0.005 0.010 0.003 0.001 0.004 0.014 

% CV 5.90 12.70 26.00 10.20 8.30 20.70 21.90 

LSD 11.05 5.06 3.63 2.81 2.31 2.69 4.38 
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Continuous weeding and 1-month weeding interval showed significantly (P = .001) superior leaf 

length (17.00 and 16.33cm) respectively compared with 2-months weeding interval (12.57cm) 

and non-weeding (10.00cm). On the other hand, 2-months weeding interval was also 

significantly higher compared with non-weeding. Leaf length was also reported highest under 

continuous weeding compared with the other treatments which corroborates with other previous 

findings [19, 24]. 

On the other hand, 1-month weeding interval showed the highest total plant biomass (13.67g) 

which was significantly different (P = .01) compared with 2-months weeding interval and non-

weeding (8.50 and 5.50g) respectively. Similarly, continuous weeding showed significantly 

higher total plant biomass (12.33g) compared with non-weeding. The results were in agreement 

with other previous studies which reported similar results under weed management in sweet corn 

[19]. Weed competition has also been reported to decrease dry weight of plants [14, 17]. The 

results further corroborates with other studies that the above ground biomass are higher in weed 

free treatments as shoot and total biomass were highest in weeded than in non-weeded soils 

attributed to dramatic seedling suppression by weeds [13, 25]. 

Generally, 1-month weeding interval ranked the highest for most variables recorded except for 

foliage and internode length where continuous weeding was superior. On the other hand, non-

weeding ranked the lowest in all the variables recorded for survival, shoot and foliage. To 

effectively clear weeds in nursery, regular weeding is recommended for weed eradication as 

demonstrated by previous studies [5, 25]. 

3.2 Effect of weeding interval on root growth of Grevillea robusta nursery seedlings  

Continuous weeding showed the highest root collar diameter (5.67mm) which was significantly 

different (P = .02) from 2-months (3.67mm) and non-weeding (2.67mm) (Table 2). These results 

were similar to a study done by Gallo et al. [27] which shows that weeding increases root collar 

diameter and length in plants. These results were also in agreement with previous studies by [28] 

which reported that plant root diameter increases where there is no competition for water and 

nutrients by unwanted plants. However, care should be taken as hand weeding can result into 

root injury, consequently affecting the entire seedling [19].  Similar results were demonstrated by 

other studies that weeds reduce seedling root collar diameter [24]. 

Table 2: Effect of weeding interval on root growth of Grevillea robusta nursery seedlings  

Weeding interval Root collar 

diameter (mm) 

Root length 

(cm) 

Root biomass 

(g) 

Root: shoot 

ratio 

Continuous weeding  5.67a 22.00a 3.67ab 0.43c 

1-month interval 5.00ab 22.67a 4.67a 0.50bc 

2-months interval  3.67bc 21.67a 3.50ab 0.67ab 

Non-weeding  2.67c 15.67b 2.50b 0.83a 

P – value 0.02 0.05 0.02 0.02 

% CV 19.20 8.40 28.30 18.80 

LSD 1.63 3.46 2.03 0.23 

Note: Mean values within a column followed by the same letter (s) are not significantly different 

at P<.05. 

On the other hand, 1-month weeding interval showed the highest root length (22.67cm) which 

was significantly different (P = .05) compared with non-weeding (15.67cm). However, 
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continuous and 2-months weeding interval were similar to 1-month interval. This corroborated 

with earlier studies done on sweet corn which reported increased root length under chemical 

weed control attributed to lack of competition for the resources by weeds [19]. Weeding may 

have an adverse effect on plant root system by destroying roots near the soil surface, thus 

reduced root numbers [5]. 

Root biomass was significantly higher (P = .02) for 1-month weeding interval (4.67g) compared 

with non-weeding (2.50g). The findings agrees with other earlier studies which demonstrated 

that weeds lowers plant root performance [13, 26]. Root dry weight is also affected by weeds, 

whereby dry weight has been reported to reduce plant root dry weight [17, 27]. 

Root to shoot ratio was significantly higher for non-weeding (0.83) treatment compared with 1-

month weeding interval (0.5) and continuous weeding (0.5). This showed that non-weeding 

compromised shoot growth more than the root growth. This could be explained by the shading 

effect from the weeds. The results were contrary to previous studies which demonstrated that 

root to shoot ratio is greatly reduced in non-weeding soils due to resource competition [17, 28]. 

The results could be attributed to plant root destruction during mechanical weeding which could 

have reduced plant root length and height under continuous weeding [1]. 

4. Conclusion 

Grevillea robusta seedlings should be weeded at an interval of one month during the nursery 

period in order to attain favorable growth. Non-weeding compromises the seedling growth due to 

severe competition for space, light, nutrients and water. On the other hand, continuous weeding, 

though favoring seedling growth, is not economical due to high labor demand. Further research 

should be conducted using different soil mixtures and other species.  
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