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Abstract 
This study conducted at UPUMS Saifai, India, from July 2023 to December 2024, we investigated the differential 
survival rates of 2–3 feet and 10–14 feet plants in ecological restoration efforts. A total of 2,500 saplings (2–3 feet) 
and 75 taller plants (10–14 feet) were planted and monitored for one year, with survival rates analyzed using 
frequency distribution and a Chi-Square Test of Independence. Results revealed that 2–3 feet plants had a significantly 
lower survival rate (5%) compared to 10–14 feet plants (90%), with primary causes of mortality for shorter plants 
including human interference (trampling, weed removal errors), decay, and chemical exposure, while taller plants 
showed greater resilience. Statistical analysis confirmed a significant difference in survival rates (χ² = 368.70, p < 
0.0001). These findings highlight the benefits of using taller saplings in urban and degraded landscapes to enhance 
ecological restoration outcomes, underscoring the importance of selecting appropriate plant sizes and addressing 
environmental challenges to improve afforestation success. 
Keywords: Afforestation, Ecological restoration, Environmental resilience, Human interference, Soil quality, 
Survival rates, Urban landscaping. 
 
1. INTRODUCTION 
In a country like India, afforestation is the need of the hour. Deforestation has lasting effects on air 
quality, water tables, and the health of living organisms [1]. Deforestation also devoids the land of 
minerals, as the source of minerals in topsoil are tree roots, which break hard rocks, extract minerals, and 
bring them to leaves. These leaves, when they fall and mulch, increase the organic and mineral content 
of the soil [2]. DAP (Diammonium Phosphate), urea, and other fertilizers do not substitute the organic 
content of the soil [3]. Trees purify the air by acting as carbon sinks, increasing the humidity of the 
atmosphere, and enhancing the water retention capability of the soil [4]. They also provide shade to living 
beings, help in bringing down atmospheric temperature, and the purified, humidified air provides a sense 
of mental peace and balance to people living near such densely planted localities [5]. It may have an 
indirect effect on bringing down the crime rate of a locality and on the general health of 
organisms/human beings due to the above reasons [6]. 
Deforestation and loss of soil is the primary cause of ill health, leading cause of decrease in food quality, 
and a cause of a variety of urban non-communicable diseases, from mental disorders to autoimmune and 
allergic disorders [7]. With loss of contact with soil, there is a change in human microbial flora [8]. 
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Deforestation and soil loss lead to other serious issues, like a decrease in water harvesting and water table 
levels, decreased purification of air from carbon particles and polluted gases, and humidification of air 
[9]. With the advent of construction, the whole urban landscape is primarily converted into a modern 
chemical desert [10]. The urban rubble is generally unfriendly for plant growth and soil conservation and 
is toxic for small plants due to the chemicals leached from the rubble [11]. They also predispose plants to 
rot for the same reason [12]. In this context, it becomes prudent to grow new plant trees and conserve 
old trees [13].  
Since the effects of deforestation are profound and the government is making efforts to promote 
afforestation, we aimed to evaluate the effectiveness of the government’s forestation 
program after one year. 
1.1. Common Causes of Plant Death: 
1.1.1. Water Stress 
• Overwatering: Excessive water can lead to root rot, especially in waterlogged soil or a place with 
rubbles [14]. 
• Underwatering: Insufficient water causes dehydration and wilting, especially in younger plants [15]. 
1.1.2. Nutrient Deficiency 
Plants require essential nutrients like nitrogen, phosphorus, and potassium for growth. A lack of these 
stunts growth and causes plants to wither [16]. 
1.1.3. Extreme Temperatures 
• High Temperatures: Cause desiccation and heat stress, particularly in plants with shallow root systems 
[17]. 
• Low Temperatures: Lead to frost damage and chilling injuries, particularly in non-hardy species 
[18,19]. 
1.1.4. Poor Soil Conditions 
• Compacted or poorly aerated soil inhibits root growth and nutrient uptake [20]. 
• Incorrect soil pH renders nutrients unavailable to plants [21]. 
1.1.5. Lack of Sunlight 
Insufficient light disrupts photosynthesis, stunts growth, and eventually kills plants [22]. 
1.1.6. Physical Damage 
Plants are susceptible to damage from strong winds, heavy rain, or accidental trampling [23]. 
1.1.7. Chemical Exposure 
Overuse of fertilizers, pesticides, or herbicides can burn or poison plants [24]. 
1.1.8. Biotic Factors 
• Pests: Insects like aphids, spider mites, or caterpillars damage foliage and stems [25]. 
• Diseases: Fungal infections (e.g., Pythium or Rhizoctonia) and bacterial or viral diseases can weaken 
plants [26]. 
• Competition: Weeds and nearby plants may compete for nutrients, light, and water [27]. 
• Herbivory: Grazing or nibbling by animals can destroy small plants [28]. 
1.1.9. Human-Related Causes 
• Improper Handling: Errors during transplantation or pruning can harm plants [29]. 
• Neglect: Failure to water or care for plants leads to death [30]. 
• Environmental Pollution: Soil, water, or air contamination can affect plant health [31]. 
2. Materials and Methods 
The study at UPUMS Saifai, conducted from July 2023 to December 2024, focused on afforestation 
efforts by planting like plants Peepal (Ficus religiosa), Banyan (Ficus benghalensis), Neem (Azadirachta 
indica), Jamun (Syzygium cumini), and Pakhad (Ficus virens) in the surroundings of UPUMS, Saifai, 
Etawah, Uttar Pradesh, as part of government initiatives to enhance green cover, shown in table 1. 
Table 1: Initial Planting (July 2023) 

Category Peepal Banyan Neem Jamun Pakhad Total 
2–3 Feet Plants 500 500 500 500 500 2500 
10–14 Feet Plants 15 15 15 15 15 75 
Total 515 515 515 515 515 2575 
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2.1. Data Collection 
Twenty-five hundred 2-3 feet long plants were procured from a government nursery at Basrehar range, 
Uttar Pradesh for plantation at UPUMS Saifai campus, medical and paramedical [32]. Seventy-five 10-14 
feet plants were purchased from private nursery for plantation in UPUMS campus. They were planted 
during rainy season by digging a hole, of 1-2 feet deep. The plants received rain water from the month of 
July-September 2023. From November 2023 to December 2024, they were watered by tanker. Survival 
rates of the two groups of plants were calculated using frequencies and p value chi square test. 
2.2. Statistical Analysis 
By using of SPSS, a Chi-Square Test of Independence to determine if there is a statistically significant 
difference in survival rates between 2–3 Feet Plants and 10–14 Feet Plants. 
2.3. Hypotheses 
• Null Hypothesis (H₀): There is no significant difference in survival rates between the two groups. 
• Alternative Hypothesis (H₁): There is a significant difference in survival rates between the two groups. 
 
3. RESULTS AND DISCUSSION 
The distribution of plants by species and height category as per received plants. A total of 2,575 plants 
were planted, with 2,500 (97%) being 2–3 feet plants and 75 (3%) being 10–14 feet plants. Each species 
was equally represented, indicating a balanced planting strategy. 
This table summarizes the losses for each height category by cause and time period is mentioned in table 
2. 
• 2–3 Feet Plants: Suffered significant losses (2,375 out of 2,500, or 95%) due to a combination of 
human-related factors (trampling, weed removal, weedicide spraying) and environmental issues (decay, 
summer deaths). 
• 10–14 Feet Plants: Experienced minimal losses (7 out of 75, or 9.33%), primarily due to specific 
incidents (withering, uprooting, human interference), indicating greater resilience. 
Table 2: Losses Over Time (August 2023–June 2024) 

Time Period Cause of Loss 2–3 Feet Plants 10–14 Feet Plants 
Aug-23 Withered away - 2 

Dec-23 

Broken (stepped upon) 500 (20%) - 
Cut during weed removal 450 (18%) - 
Decayed (unknown reasons) 800 (32%) - 
Lost due to weedicide spraying 450 (18%) - 
Uprooted for trench digging - 3 

Jan-24 Broken by human interference - 2 

Jun-24 
Died in summer despite periodic 
watering 

175 (7%) 0 

Total Losses   2,375 7 
The final survival and loss count and rates shown in table 3 and figure 1, by height category as following: 
• 2–3 Feet Plants: Only 5% (125 plants) survived, reflecting high vulnerability to environmental and 
human-related stressors. 
• 10–14 Feet Plants: A 90.67% survival rate (68 plants) demonstrates their robustness, likely due to 
more established root systems. 
• Overall: The low overall survival rate (7.5%) is heavily influenced by the poor performance of the 2–
3 feet plants, which dominated the initial planting. 
Table 3: Survival and Loss by December 2024 

Category Survived Died Total Survival Rate (%) Loss Rate (%) 

2–3 Feet Plants 125 2,375 2,500 5.00% 95.00% 

10–14 Feet Plants 68 7 75 90.67% 9.33% 

Total 193 2,382 2,575 7.50% 92.50% 
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Figure 1. Survival rate of different types of hight plants 
 
4. DISCUSSION 
The 2–3 feet plants suffered a 95% loss rate, driven by decay (32%), trampling (20%), weedicide spraying 
(18%), and weed removal (18%), aligning with research on smaller trees’ vulnerability due to limited root 
systems [33]. High decay suggests soil pathogens or poor irrigation, consistent with tropical seedling 
mortality studies [34], while a 7% summer 2024 loss indicates heat stress [35]. Conversely, 10–14 feet 
plants achieved a 90.67% survival rate, with losses from isolated withering, uprooting, or human 
interference, supporting evidence of mature trees’ resilience via established roots [36]. Their complete 
survival through summer 2024 reinforces adaptability [37]. Human-related losses (56% of 2–3 feet plant 
losses by December 2023) highlight poor management, like inadequate training or improper weedicide 
use, common in afforestation projects [38,39]. Strategies include prioritizing taller plants for higher 
survival [36], improving maintenance with barriers and targeted weed control [38, 40], enhancing 
irrigation and soil health [34,35], and focusing on quality over quantity, as planting 2,500 small plants 
versus 75 taller ones proved inefficient [41]. The 7.5% overall survival rate, skewed by small plants’ 97% 
share, reflects challenges in high-stress environments [33, 34], but taller plants’ success guides future 
efforts [36, 41]. 
 
5. CONCLUSION 
The data reveals a significant disparity in survival outcomes between 2–3 feet plants (5% survival) and 
10–14 feet plants (90.67% survival). Smaller plants were highly vulnerable to decay, trampling, weedicide 
damage, and weed removal, reflecting environmental and management challenges documented in the 
literature. In contrast, taller plants demonstrated resilience, supporting the use of more mature trees in 
afforestation efforts. To improve outcomes, future initiatives should prioritize taller plants, enhance 
maintenance protocols, and address environmental factors through increased irrigation and soil 
management. Figure 1, reinforces the need to focus on taller plants to achieve higher survival rates in 
similar planting projects. 
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